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(57) ABSTRACT 

An electronic device, system and method to monitor and train 
an individual on proper motion during physical movement. 
The system employs an electronic device which tracks and 
monitors an individual's motion through the use of an accel­
erometer capable of measuring parameters associated with 
the individual's movement. The device also employs a user­
programmable microprocessor which receives, interprets, 
stores and responds to data relating to the movement param­
eters based on customizable operation parameters, areal-time 
clock connected to the microprocessor, memory for storing 
the movement data, a power source, a port for downloading 
the data from the device to other computation or storage 
devices contained within the system, and various input and 
output components. The downloadable, self-contained 
device can be worn at various positions along the torso or 
appendages being monitored depending on the specific physi­
cal task being performed. The device also detects the speed of 
movements made while the device is being worn. When a 
preprogrannned recordable event is recognized, the device 
records the time and date of the occurrence while providing 
feedback to the wearer via visual, audible and/or tactile warn­
ings. 
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EXPARTE 
REEXAMINATION CERTIFICATE 

ISSUED UNDER 35 U.S.C. 307 

THE PATENT IS HEREBY AMENDED AS 
INDICATED BELOW. 

Matter enclosed in heavy brackets [ ] appeared in the 
patent, but has been deleted and is no longer a part of the 10 

patent; matter printed in italics indicates additions made 
to the patent. 

AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 

Claims 1, 13 and 20 are determined to be patentable as 
amended. 

15 

Claims 2-12, 14-19 and 21-29, dependent on an amended 
20 

claim, are determined to be patentable. 
New claims 30-185 are added and determined to be 

patentable. 

1. A portable, self-contained device for monitoring move- 25 

ment of body parts during physical activity, said device com-
prising: 

a movement sensor capable of measuring data associated 
with unrestrained movement in any direction and gen­
erating signals indicative of said movement; 

a power source; 
a microprocessor connected to said movement sensor and 

30 

to said power source, said microprocessor capable of 
receiving, interpreting, storing and responding to said 
movement data based on user-defined operational 35 

parameters, detecting a first user-defined event based on 
the movement data and at least one of the user-defined 
operational parameters regarding the movement data, 
and storing first event information related to the 
detected first user-defined event along with first time 40 

stamp information reflecting a time at which the move­
ment data causing the first user-defined event occurred: 

2 
mation reflecting a time at which the movement data 
causing the first user-defined event occurred; 

at least one user input connected to said microprocessor 
for controlling the operation of said device; 

a real-time clock connected to said microprocessor; 
memory for storing said movement data; 

at least one input/output port connected to said micro­
processor for downloading said data and uploading 
said operational parameters; and 

an output indicator connected to said microprocessor; 
a computer running a program capable of interpreting 

and reporting said movement data based on said 
operational parameters; and 

a download device electronically connected to said move­
ment measuring device and said computer for transmit­
ting said movement data and operational parameters 
between said movement measuring device and said 
computer for analysis, reporting and operation pur-
poses; 
wherein said movement sensor measures the angle and 

velocity of said movement. 
20. A method to monitor physical movement ofa body part 

comprising the steps of: 
attaching a portable, self-contained movement measuring 

device to said body part for measuring unrestrained 
movement in any direction; 

measuring data associated with said physical movement; 
interpreting, using a microprocessor included in the por­
table, self-contained movement measuring device, said 
physical movement data based on user-defined opera­
tional parameters and a real-time clock; [and] 

storing said data in memory; 
detecting, using the microprocessor, a first user-defined 

event based on the movement data and at least one of the 
user-defined operational parameters regarding the 
movement data; and 

storing, in said memory, first event information related to 
the detected first user-defined event along with first time 
stamp information reflecting a time at which the move­
ment data causing the first user-defined event occurred. 

at least one user input connected to said microprocessor for 
controlling the operation of said device; 

a real-time clock connected to said microprocessor; 
memory for storing said movement data; and 

30. The device of claim 1, wherein said microprocessor is 
configured to store, in said memory, date information associ-

45 ated with the first time stamp information. 

an output indicator connected to said microprocessor for 
signaling the occurrence of user-defined events; 

wherein said movement sensor measures the angle and 
velocity of said movement. 

13. A system to aid in training and safety during physical 
activity, said system comprising 

a portable, self-contained movement measuring device, 
said movement measuring device further comprising 

50 

a movement sensor capable of measuring data associ- 55 

ated with unrestrained movement in any direction and 
generating signals indicative of said movement; 

a power source; 
a microprocessor connected to said power source, said 

microprocessor capable of receiving, interpreting, 60 

storing and responding to said movement data based 

31. The device of claim 1, wherein said microprocessor is 
configured to retrieve said first time stamp information from 
said real-time clock and associate the retrieved first time 
stamp information with said first user-defined event. 

32. The device of claim 31, wherein said microprocessor is 
configured to retrieve said first time stamp information from 
said real-time clock based on the detection of the user-defined 
event. 

33. The device of claim 1, wherein said memory is config­
ured to continue to store said movement data in response to 
battery power being lost from said power source. 

34. The device of claim 1, wherein said movement sensor is 
configured to continuously check for said movement. 

35. The device of claim 34, wherein said microprocessor is 
configured to continuously interpret, based on the user-de­
fined operational parameters, said movement data received 
from said movement sensor. 

on user-defined operational parameters, detecting a 
first user-defined event based on the movement data 
and at least one of the user-defined operational 
parameters regarding the movement data, and storing 
first event information related to the detected first 
user-defined event along with first time stamp infor-

36. The device of claim 1, wherein said output indicator is 
65 configured to display information signaling the occurrence of 

the first user-defined event based on the detection of the first 
user-defined event. 
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3 7. The device of claim 36, wherein said output indicator is 5 7. The device of claim 56, wherein when the microproces-
configured to display said information signaling the occur- sor detects that one of the user-defined events occurred based 
rence of the first user-defined event based on said first time on the movement data reaching one of the plurality of the 
stamp information. thresholds, the output indicator displays a corresponding one 

38. The device of claim 1, wherein said output indicator is of the notifications indicating that one of the user-defined 
configured to display information signaling the occurrence of events has occurred. 
the first user-defined event based on the detection of the first 58. The device of claim 56, wherein the plurality of thresh-
user-defined event and the first time stamp information. olds are different from each other. 

39. The device of claim 1, wherein said at least one of the 59. The device of claim 56, wherein the plurality of notifi-
user-defined operational parameters is a predetermined 10 cations are different visual indicators. 
threshold, and said first user-defined event occurs when the 60. The device of claim 5 9, wherein at least one of the visual 
movement data reaches the predetermined threshold. indicators includes a blinking indicator. 

40. The device of claim 39, wherein said output indicator is 61. The device of claim 39, wherein said microprocessor is 
configured to display information signaling the occurrence of configured to detect occurrence of the first user-defined event 
the first user-defined event when the movement data reaches 15 by comparing said movement data to said predetermined 
the predetermined threshold. threshold. 

41. The device of claim 39, wherein said memory is con- 62. The device of claim 1, wherein said device is configured 
figured to store said first event information indicating that the to be placed on said user's arm to monitor and record said 
predetermined threshold is met. movement data. 

42. The device of claim 41, wherein said memory is con- 20 63. The device of claim 62, wherein said movement sensor 
figured to store the first time stamp information in association is configured to measure movement of said user's arm. 
with said first event information. 64. The device of claim 1, wherein said movement sensor is 

43. The device of claim 1, wherein said output indicator is configured to measure a walking distance. 
configured to indicate a low battery condition of the device. 65. The device of claim 64, wherein said device is config-

44. The device of claim 9, wherein said output indicator is 25 ured to be wearable by the user, and said movement sensor is 
selected from the group consisting of single monochromatic configured to measure said walking distance of said user. 
LEDs, multiple colored lights, and liquid crystal displays. 66. The device of claim 1, wherein said microprocessor is 

45. The device of claim 1, wherein said movement data configured to store, in said memory, date information associ-
stored in the memory is configured to be downloaded to a ated with the first time stamp information, 
computer. 30 wherein said movement sensor is configured to continu-

46. The device of claim 45,further comprising: ously check for said movement, 
software configured to communicate with external soft- wherein said output indicator is configured to display 

ware, wherein the external software is configured to information signaling the occurrence of the first user-
present the downloaded movement data to the user. defined event based on the detection of the first user-

47. The device of claim 46, wherein said external software 35 defined event and the first time stamp information, 
is configured to run on the computer. wherein the device further comprises software configured 

48. The device of claim 4 7, wherein said downloaded to communicate with external software configured to run 
movement data is configured to be analyzed by said user via on a computer and present the downloaded movement 
said external software. data, 

49. The device of claim 46, wherein said external software 40 wherein said external software is configured to produce at 
is configured to interpret said movement data and produce at least one report based on said movement data, 
least one report. wherein the memory is configured to store the user-defined 

50. The device of claim 46, wherein said external software operational parameters, the user-defined operational 
is configured to interpret said movement data and produce at parameters comprising a plurality of thresholds respec-
least one history report. 45 tively corresponding to a plurality of notifications, 

51. The device of claim 50, wherein said at least one history wherein each time the movement data reaches one of the 
report includes dates and times of said movement data. plurality of the thresholds, the microprocessor is config-

52. The device of claim 46, wherein said external software ured to detect that one of the user-defined events 
is configured to allow the user to program additional reports occurred, 
and histories with respect to said movement data of said user. 50 wherein said device is configured to be placed on said 

53. The device of claim 45, wherein said movement data is user's arm to monitor and record said movement data, 
configured to be downloaded to said computer via a wired wherein said movement sensor is configured to measure 
connection. movement of said user's arm. 

54. The device of claim 45, wherein said movement data is 67. The system of claim 13, wherein said microprocessor is 
configured to be downloaded to said computer via a wireless 55 configured to store, in said memory, date information associ-
connection. ated with the first time stamp information. 

55. The device of claim 3 9, wherein the output indicator is 68. The system of claim 13, wherein said microprocessor is 
configured to provide a visual indicator to the user regarding configured to retrieve said first time stamp information from 
the predetermined threshold being reached. said real-time clock and associate the retrieved first time 

56. The device of claim 1, wherein the memory is config- 60 stamp information with said first user-defined event. 
ured to store the user-defined operational parameters, the 69. The system of claim 68, wherein said microprocessor is 
user-defined operational parameters comprising a plurality configured to retrieve said first time stamp information from 
of thresholds respectively corresponding to a plurality of said real-time clock based on the detection of the first user-
notifications, wherein each time the movement data reaches defined event. 
one of the plurality of the thresholds, the microprocessor is 65 70. The system of claim 13, wherein said memory is con-
configured to detect that one of the user-defined events figured to continue to store said movement data in response to 
occurred. battery power being lost from said power source. 
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71. The system of claim 13, wherein said movement sensor 
is configured to constantly checks for said movement. 

72. The system of claim 71, wherein said microprocessor is 
configured to continuously interpret, based on the user-de­
fined operational parameters, said movement data received 
from said movement sensor. 

6 
91. The system of claim 7 6, wherein the output indicator is 

configured to provide a visual indicator to the user regarding 
the predetermined threshold being reached. 

92. The system of claim 13, wherein the memory is config­
ured to store the user-defined operational parameters, the 
user-defined operational parameters comprising a plurality 
of thresholds respectively corresponding to a plurality of 
notifications, wherein each time the movement data reaches 
one of the plurality of the thresholds, the microprocessor is 

7 3. The system of claim 13, wherein said output indicator is 
configured to display information signaling the occurrence of 
the first user-defined event based on the detection of the first 
user-defined event. 

7 4. The system of claim 7 3, wherein said output indicator is 
configured to display said information signaling the occur­
rence of the first user-defined event based on said first time 
stamp information. 

1 o configured to detect that one of a plurality of user-defined 
events occurred. 

75. The system of claim 13, wherein said output indicator is 15 

configured to display information signaling the occurrence of 
the first user-defined event based on the detection of the first 
user-defined event and the first time stamp information. 

7 6. The system of claim 13, wherein said at least one of the 
user-defined operational parameters is a predetermined 20 

threshold, and said first user-defined event occurs when the 
movement data reaches the predetermined threshold. 

77. The system of claim 7 6, wherein said output indicator is 
configured to display information signaling the occurrence of 
the first user-defined event when the movement data reaches 25 

the predetermined threshold. 
78. The system of claim 78, wherein said memory is con­

figured to store said first event information indicating that the 
predetermined threshold is met. 

79. The system of claim 78, wherein said memory is con- 30 

figured to store the first time stamp information in association 
with said first event information. 

80. The system of claim 13, wherein said output indicator is 
configured to indicate a low battery condition of the device. 

81. The system of claim 13, wherein said output indicator is 35 

visual, and said output indicator is selected from the group 
consisting of single monochromatic LEDs, multiple colored 
lights, and liquid crystal displays. 

82. The system of claim 13, wherein said movement data 
stored in the memory is configured to be downloaded to the 40 

computer. 
83. The system of claim 82, wherein the portable, self­

contained movement measuring device further comprises: 
software configured to communicate with the program run­

ning on the computer, wherein the program is configured 45 

to present the downloaded movement data to the user. 
84. The system of claim 83, wherein said downloaded 

movement data is configured to be analyzed by said user via 
said program. 

85. The system of claim 83, wherein said program is con- 50 

figured to interpret said movement data and produce at least 
one report. 

86. The system of claim 83, wherein said program is con­
figured to interpret said movement data and produce at least 
one history report. 

87. The system of claim 86, wherein said at least one 
history report includes dates and times of said movement 
data. 

55 

88. The system of claim 83, wherein said program is con­
figured to allow the user to program additional reports and 60 

histories with respect to said movement data of said user. 
89. The system of claim 82, wherein said movement data is 

configured to be downloaded to said computer, using the 
download device, via a wired connection. 

90. The system of claim 82, wherein said movement data is 65 

configured to be downloaded to said computer, using the 
download device, via a wireless connection. 

93. The system of claim 92, wherein when the micropro-
cessor detects that one of the user-defined events occurred 
based on the movement data reaching one of the plurality of 
the thresholds, the output indicator displays a corresponding 
one of the notifications indicating that one of the user-defined 
events has occurred. 

94. The system of claim 92, wherein the plurality of thresh­
olds are different from each other. 

95. The system of claim 92, wherein the plurality of notifi­
cations are different visual indicators. 

96. The system of claim 95, wherein at least one of the 
visual indicators includes a blinking indicator. 

97. The system of claim 13, wherein said output indicator is 
configured to signal the occurrence of user-defined events. 

98. The system of claim 7 6, wherein said microprocessor is 
configured to detect occurrence of the first user-defined event 
by comparing said movement data to said predetermined 
threshold. 

99. The system of claim 13, wherein said device is config­
ured to be placed on said user's arm to monitor and record 
said movement data. 

100. The system of claim 99, wherein said movement sensor 
configured to measure movement of said user's arm. 

101. The system of claim 13, wherein said movement sensor 
configured to measure a walking distance. 

102. The system of claim 101, wherein said device is con­
figured to be wearable by the user, and said movement sensor 
is configured to measure said walking distance of said user. 

103. The system of claim 13, wherein said microprocessor 
is configured to store, in said memory, date information asso­
ciated with the first time stamp information, 

wherein said movement sensor is configured to continu­
ously check for said movement, 

wherein said output indicator is configured to display 
information signaling the occurrence of the first user­
defined event based on the detection of the first user­
defined event and the first time stamp information, 

wherein said movement data stored in the memory is con­
figured to be downloaded to the computer, 

wherein the device further comprises software configured 
to communicate with the program which presents the 
downloaded movement data, 

wherein said program is configured to produce at least one 
report based on said movement data, 

wherein the memory is configured to store the user-defined 
operational parameters, the user-defined operational 
parameters comprising a plurality of thresholds respec­
tively corresponding to a plurality of notifications, 
wherein each time the movement data reaches one of the 
plurality of the thresholds, the microprocessor is config-
ured to detect that one of the user-defined events 
occurred, 

wherein said device is configured to be placed on said 
user's arm to monitor and record said movement data, 

wherein said movement sensor configured to measure 
movement of said user's arm. 
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104. The method of claim 20, further comprising: 
storing, in said memory, date information associated with 

the first time stamp information. 
105. The method of claim 20, further comprising: 
retrieving said first time stamp information/ram said real­

time clock and associate the retrieved first time stamp 
information with said first user-defined event. 

106. The method of claim 105, further comprising: 
retrieving said first time stamp information/ram said real­

time clock based on the detection of the first user-defined 1 o 

8 
121. The method of 20,further comprising: 
producing a report based on said interpreted physical 

movement data. 
12 2. The method of 119, further comprising: 
producing at least one report based on said interpreted 

physical movement data using the external software. 
12 3. The method of claim 119, further comprising: 
producing at least one history report based on said inter­

preted physical movement data using the external soft­
ware. 

event. 124. The method of claim 123, wherein said at least one 
107. The method of claim 20, wherein said storing com- history report includes dates and times of said physical move-

prises continuously storing said movement data after battery ment data. 
power is lost from a power source of the portable, self-con- 12 5. The method of claim 119, further comprising: 
fained movement measuring device. 15 providing additional reports and histories with respect to 

108. The method of claim 20, further comprising: said interpreted physical movement data, wherein the 
continuously monitoring/or said physical movement using additional reports and histories are programmed by the 

a movement sensor of the portable, self-contained move- user via the external software. 
ment measuring device. 126. The method of claim 118, wherein said physical move-

] 09. The method of claim 108, wherein said interpreting 20 ment data is configured to be downloaded to said computer 
comprises: via a wired connection. 

continuously interpreting, based on the user-defined 12 7. The method of claim 118, wherein said movement data 
operational parameters, said physical movement data. is configured to be downloaded to the computer via a wireless 

110. The method of claim 20, further comprising: connection. 
displaying, using an output indicator of the portable, self- 25 12 8. The method of claim 113, further comprising: 

contained movement measuring device, information sig- providing, via an output indicator of the portable, self-
naling the occurrence of the first user-defined event contained movement measuring device, a visual indica-
based on the detection of the user-defined event. tor to the user regarding the predetermined threshold 

111. The method of claim 110, wherein said output indica- being reached. 
tor displays said information signaling the occurrence of the 30 12 9. The method of claim 20, further comprising: 
first user-defined event based on said first time stamp infor- storing the user-defined operational parameters, the user-
mation. defined operational parameters comprising a plurality 

112. The method of claim 20, further comprising: of thresholds respectively corresponding to a plurality of 
displaying, using an output indicator included the par- notifications, wherein the detecting comprises detecting 

table, self-contained movement measuring device, infor- 35 occurrence of one of a plurality of user-defined events 
mation signaling the occurrence of the first user-defined each time the movement data reaches one of the plurality 
event based on the detection of the first user-defined of the thresholds. 
event and the first time stamp information. 130. The method of claim 129, wherein in response to 

113. The method of claim 20, wherein said at least one of detecting that one of the user-defined events occurred based 
the user-defined operational parameters is a predetermined 40 on the movement data reaching one of the plurality of the 
threshold, and said first user-defined event occurs when the thresholds, the method further comprises: 
movement data reaches the predetermined threshold. displaying, via an output indicator of the portable, self-

] 14. The method of claim 113, wherein an output indicator contained movement measuring device, a correspond-
of the portable, self-contained movement measuring device ing one of the notifications indicating that one of the 
displays information signaling the occurrence of the first 45 user-defined events has occurred. 
user-defined event when the movement data reaches the pre- 131. The method of claim 12 9, wherein the plurality of 
determined threshold. thresholds are different from each other. 

115. The method of claim 113, further comprising: 13 2. The method of claim 12 9, wherein the plurality of 
storing, in said memory, said first event information indi- notifications are different visual indicators. 

eating that the predetermined threshold is met. 50 133. The method of claim 132, wherein at least one of the 
116. The method of claim 115, further comprising: visual indicators includes a blinking indicator. 
storing, in said memory, the first time stamp information in 134. The method of claim 20, further comprising: 

association with said first event information. signaling, using an output indicator included in the por-
117. The method of claim 20, further comprising: table, self-contained movement measuring device, the 
indicating a low battery condition, using an output indica- 55 occurrence of user-defined events. 

tor of the portable, self-contained movement measuring 135. The method of claim 113, wherein the detecting com-
device. prises comparing said physical movement data to said pre-

] 18. The method of claim 20, wherein said physical move- determined threshold. 
ment data stored in the memory is the interpreted physical 13 6. The method of claim 20, wherein said body part is a 
movement data, and said stored physical movement data is 60 user's arm, and said measuring the data comprises monitor-
configured to be downloaded to a computer. ing and recording the physical movement of said user's arm. 

119. The method of claim 118, further comprising: 13 7. The method of claim 13 6, wherein said measuring the 
communicating with external software, wherein the exter- data comprises measuring the data using a movement sensor 

nal software is configured to present said interpreted of the portable, self-contained movement measuring device. 
physical movement data to the user. 65 138. The method of claim 20,further comprising: 

120. The method of claim 119, wherein said external soft- measuring a walking distance based on the interpreted 
ware is configured to run on a computer. physical movement data. 
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13 9. The method of claim 20, further comprising: 
storing, in said memory, date information associated with 

the first time stamp information; 
continuously monitoring/or said physical movement using 

a movement sensor of the portable, self-contained move­
ment measuring device; 

displaying, using an output indicator included the por­
table, self-contained movement measuring device, infor­
mation signaling the occurrence of the first user-defined 
event based on the detection of the first user-defined 
event and the first time stamp information, 

wherein said physical movement data stored in the memory 
is the interpreted physical movement data, and said 
stored physical movement data is configured to be down­
loaded to a computer; 

communicating with external software configured to run 
on the computer and present said interpreted physical 
movement data to the user; 

producing a report based on said interpreted physical 
movement data using the external software; and 

storing the user-defined operational parameters, the user­
defined operational parameters comprising a plurality 

10 
148. The device of claim 144, wherein the predetermined 

type of movement is a maximum number of incorrect move­
ments allowed in a predetermined time period. 

14 9. The device of claim 1, wherein said microprocessor is 
configured to detect a second event based on the movement 
data and at least one of the user-defined operational param­
eters, and said microprocessor is configured to store, in said 
memory, second event information related to the detected 
second event along with second time stamp information 

10 reflecting a time at which the movement data causing the 
second event occurred. 

150. The device of claim 149, wherein said second event is 
a predetermined type of movement. 

151. The device of claim 150, wherein the predetermined 
15 type of movement is movement exceeding a predetermined 

angle limit. 
15 2. The device of claim 150, wherein the predetermined 

type of movement is movement exceeding a predefined speed. 
153. The device of claim 150, wherein the predetermined 

20 type of movement is no movement for a predetermined 
amount of time. 

of thresholds respectively corresponding to a plurality of 
notifications, wherein the detecting comprises detecting 
occurrence of one of a plurality of user-defined events 25 

each time the movement data reaches one of the plurality 

154. The device of claim 150, wherein the predetermined 
type of movement is a maximum number of incorrect move­
ments allowed in a predetermined time period. 

155. The system of claim 13, wherein the user-defined 
operational parameters comprise a first predetermined 
threshold and a second predetermined threshold different 
from the first predetermined threshold, 

of the thresholds, 
wherein said body part is a user's arm, and said measuring 

the data comprises monitoring and recording the physi­
cal movement of said user's arm. 

140. The device of claim 1, wherein the user-defined opera­
tional parameters comprise a first predetermined threshold 
and a second predetermined threshold different from the first 
predetermined threshold, 

30 

wherein the first user-defined event occurs when the move- 35 

ment data reaches the first predetermined threshold and 
a second user-defined event occurs when the movement 
data reaches the second predetermined threshold, 

wherein said microprocessor is configured to interpret said 
movement data to determine whether the movement data 40 

reaches the first predetermined threshold and whether 
the movement data reaches the second predetermined 
threshold. 

141. The device of claim 140, wherein the output indicator 

wherein the first user-defined event occurs when the move­
ment data reaches the first predetermined threshold and 
a second user-defined event occurs when the movement 
data reaches the second predetermined threshold, 

wherein said microprocessor is configured to interpret said 
movement data to determine whether the movement data 
reaches the first predetermined threshold and whether 
the movement data reaches the second predetermined 
threshold. 

156. The system of claim 155, wherein the output indicator 
is configured to display first information indicating occur­
rence of the first user-defined event when it is determined that 
the first predetermined threshold is met, and configured to 
display second information indicating occurrence of the sec­
ond user-defined event when it is determined that the second 
predetermined threshold is met. 

157. The system of claim 156, wherein the displayedfirst 
information is different from the displayed second informa­
tion. 

is configured to display first information indicating occur- 45 

rence of the first user-defined event when it is determined that 
the first predetermined threshold is met, and configured to 
display second information indicating occurrence of the sec­
ond user-defined event when it is determined that the second 
predetermined threshold is met. 

158. The system of claim 13, wherein the first user-defined 
event is a movement exceeding a user-defined angle limit and 

50 the first time stamp information reflects a time at which the 
movement exceeded the user-defined angle limit. 142. The device of claim 141, wherein the displayed first 

information is different from the displayed second informa­
tion. 

143. The device of claim 1, wherein the first user-defined 
event is a movement exceeding a user-defined angle limit and 
the first time stamp information reflects a time at which the 
movement exceeded the user-defined angle limit. 

144. The device of claim 1, wherein said first user-defined 
event is a predetermined type of movement. 

145. The device of claim 144, wherein the predetermined 
type of movement is movement exceeding a predetermined 
angle limit. 

146. The device of claim 144, wherein the predetermined 
type of movement is movement exceeding a predefined speed. 

15 9. The system of claim 13, wherein said first user-defined 
event is a predetermined type of movement. 

160. The system of claim 15 9, wherein the predetermined 
55 type of movement is movement exceeding a predetermined 

angle limit. 
161. The system of claim 159, wherein the predetermined 

type of movement is movement exceeding a predefined speed. 
162. The system of claim 159, wherein the predetermined 

60 type of movement is no movement for a predetermined 
amount of time. 

163. The system of claim 15 9, wherein the predetermined 
type of movement is a maximum number of incorrect move­
ments allowed in a predetermined time period. 

14 7. The device of claim 144, wherein the predetermined 65 

type of movement is no movement for a predetermined 
amount of time. 

164. The system of claim 13, wherein said microprocessor 
is configured to detect a second event based on the movement 
data and at least one of the user-defined operational param-
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eters, and said microprocessor is configured to store, in said 
memory, second event information related to the detected 
second event along with second time stamp information 
reflecting a time at which the movement data causing the 
second event occurred. 

165. The system of claim 164, wherein said second event is 
a predetermined type of movement. 

12 
. 17 3. I7:e ":eth?d of claim 17 2, wherein the displayed first 
znformatzon zs different from the displayed second informa­
tion. 

17 4. The method of claim 20, wherein the first user-defined 
event is a movement exceeding a user-defined angle limit and 
the first time stamp information reflects a time at which the 
movement exceeded the user-defined angle limit. 

175. The method of claim 20, wherein said first user-de­
fined event is a predetermined type of movement. 

166. The system of claim 165, wherein the predetermined 
type of movement is movement exceeding a predetermined 
angle limit. 1 o 17 6. The method of claim 17 5, wherein the predetermined 

167. The system of claim 165, wherein the predetermined 
type of movement is movement exceeding a predefined speed. 

168. The system of claim 165, wherein the predetermined 
type of movement is no movement for a predetermined 
amount of time. 15 

type of movement is movement exceeding a predetermined 
angle limit. 

177. The method of claim 17 5, wherein the predetermined 
type of movement is movement exceeding a predefined speed. 

17 8. The method of claim 17 5, wherein the predetermined 
type of movement is no movement for a predetermined 
amount of time. 

169. The system of claim 165, wherein the predetermined 
type of movement is a maximum number of incorrect move­
ments allowed in a predetermined time period. 

170. The system of claim 13, wherein said movement sensor 
comprises at least one accelerometer. 

179. The method of claim 175, wherein the predetermined 
type of movement is a maximum number of incorrect move-

20 ments allowed in a predetermined time period. 

171. The method of claim 20, wherein the user-defined 
operational parameters comprise a first predetermined 
threshold and a second predetermined threshold different 

from the first predetermined threshold, 
wherein the first user-defined event occurs when the move- 25 

ment data reaches the first predetermined threshold and 

180. The method of claim 20, further comprising: 
detecting, using the microprocessor, a second event based 

on the movement data and at least one of the user­
defined operational parameters; and 

storing, in said memory, second event information related 
to the detected second event along with second time 
stamp information reflecting a time at which the move­
ment data causing the second event occurred. 

a second user-defined event occurs when the movement 
data reaches the second predetermined threshold, 

wherein said interpreting comprises interpreting said 
movement data to determine whether the movement data 
reaches the first predetermined threshold and whether 
the movement data reaches the second predetermined 
threshold. 

181. The method of claim 180, wherein said second event is 
30 a predetermined type of movement. 

182. The method of claim 181, wherein the predetermined 
type of movement is movement exceeding a predetermined 
angle limit. 

183. The method of claim 181, wherein the predetermined 
35 type of movement is movement exceeding a predefined speed. 

172. The method of claim 171,further comprising: 
displaying, using an output indicator included in the por­

table, self-contained movement measuring device, first 
information indicating occurrence of the first user-de­

fined event when it is determined that the first predeter­
mined threshold is met and second information indicat­
ing occurrence of the second user-defined event when it 40 

is determined that the second predetermined threshold is 
met. 

184. The method of claim 181, wherein the predetermined 
type of movement is no movement for a predetermined 
amount of time. 

185. The method of claim 181, wherein the predetermined 
type of movement is a maximum number of incorrect move­
ments allowed in a predetermined time period. 

* * * * * 
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90/013,201 

Examiner 

DANTON DE MILLE 

All participants (applicant, applicant's representative, PTO personnel): 

(1) Danton DeMille. 

(2) Quadeer Ahmed. 

Date of Interview: 30 January 2015. 

Type: ~ Telephonic O Video Conference 
0 Personal [copy given to: 0 applicant 
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If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

0 applicant's representative] 

~No. 

Issues Discussed 0101 0112 0102 0103 OOthers 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1. 13 and 20. 

Identification of prior art discussed: none. 

Substance of Interview 

Applicant(s) 

6059576 

Art Unit 

3993 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Agreed to changes to the independent claims to more clearly define the invention over the prior art bv setting forth 
that the microprocessor detects "a first user-defined event based on the movement data and at least one of the user­
defined operational parameters regarding the movement data and storing first event information related to the 
detected first user-defined even along with first time stamp information reflecting a time at which the movement data 
causing the first user-defined event occurred". 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 
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(a) 1Z1 Patent owner's communication(s) filed: 09 January 2015. 
(b) D Patent owner's failure to file an appropriate timely response to the Office action mailed: __ . 
( c) D Patent owner's failure to timely file an Appeal Brief (37 CFR 41.31 ). 
(d) D The decision on appeal by the D Board of Patent Appeals and Interferences D Court dated __ 

(e) D Other: __ 
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processing delays. Such submission(s) should be labeled: "Comments On Statement of Reasons for Patentability 
and/or Confirmation." 

5. 0 Note attached NOTICE OF REFERENCES CITED (PT0-892). 

6. 0 Note attached LIST OF REFERENCES CITED (PTO/SB/08 or PTO/SB/08 substitute). 

7. D The drawing correction request filed on __ is: D approved D disapproved. 

8. D Acknowledgment is made of the priority claim under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some* c)D None of the certified copies have 

D been received. 
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D been filed in Application No. __ . 
D been filed in reexamination Control No. __ . 
D been received by the International Bureau in PCT Application No. __ . 

* Certified copies not received: __ . 

9. IZI Note attached Examiner's Amendment. 

10. IZI Note attached Interview Summary (PT0-474). 

11. D Other:----=-

All correspondence relating to this reexamination proceeding should be directed to the Central Reexamination Unit at 
the mail, FAX, or hand-carry addresses given at the end of this Office action. 

cc: Requester (if third party requester) 
U.S. Patent and Trademark Office 

I/Danton DeMille/ 
Primary Examiner 
~rt Unit: 3993 

PTOL-469 (Rev. 08-13) Notice of Intent to Issue Ex Parte Reexamination Certificate Part of Paper No 20150130 
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Art Unit: 3993 

Page 2 

The present application is being examined under the pre-AIA first to invent provisions. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. The changes made by this 

examiner's amendment will be reflected in the reexamination certificate to issue in due course. 

Authorization for this examiner's amendment was given in a telephone interview with 

Quadeer Ahmed on 30 January 2015. 

The patent has been amended as follows: 

Claim 1. (currently amended): A portable, self-contained device for monitoring 

movement of body parts during physical activity, said device comprising: 

a movement sensor capable of measuring data associated with unrestrained movement in 

any direction and generating signals indicative of said movement; a power source; a 

microprocessor connected to said movement sensor and to said power source, said 

microprocessor capable of receiving, interpreting, storing and responding to said movement data 

based on user-defined operational parameters, detecting a first user-defined event based on the 

movement data and at least one of the user-defined operational parameters regarding the 

movement data, and storing first event information related to the detected first user-defined event 

along with first time stamp information reflecting a time at which the movement data causing the 

first user-defined event occurred: 

at least one user input connected to said microprocessor for controlling the operation of 

said device; 

IPR2018-00565 
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a real-time clock connected to said microprocessor; memory for storing said movement 

data; and 

an output indicator connected to said microprocessor for signaling the occurrence of user­

defined events; 

wherein said movement sensor measures the angle and velocity of said movement. 

Claim 13. (currently amended): A system to aid in training and safety during physical 

activity, said system comprising 

a portable, self-contained movement measuring device, said movement measuring device 

further comprising 

a movement sensor capable of measuring data associated with unrestrained movement in 

any direction and generating signals indicative of said movement; a power source; a 

microprocessor connected to said power source, said microprocessor capable of receiving, 

interpreting, storing and responding to said movement data based on user-defined operational 

parameters, detecting a first user-defined event based on the movement data and at least one of 

the user-defined operational parameters regarding the movement data, and storing first event 

information related to the detected first user-defined event along with first time stamp 

information reflecting a time at which the movement data causing the first user-defined event 

occurred; 

at least one user input connected to said microprocessor for controlling the operation of 

said device; 
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a real-time clock connected to said microprocessor; memory for storing said movement 

data; 

at least one input/output port connected to said microprocessor for downloading said data 

and uploading said operational parameters; and 

an output indicator connected to said microprocessor; 

a computer running a program capable of interpreting and reporting said movement data 

based on said operational parameters; and 

a download device electronically connected to said movement measuring device and said 

computer for transmitting said movement data and operational parameters between said 

movement measuring device and said computer for analysis, reporting and operation purposes; 

wherein said movement sensor measures the angle and velocity of said movement. 

Claim 20. (currently amended): A method to monitor physical movement of a body part 

comprising the steps of: 

attaching a portable, self-contained movement measuring device to said body part for 

measuring unrestrained movement in any direction; 

measuring data associated with said physical movement; 

interpreting, using a microprocessor included in the portable, self-contained movement 

measuring device, said physical movement data based on user-defined operational parameters 

and a real-time clock; [and] 

storing said data in memory; 
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detecting, using the microprocessor, a first user-defined event based on the movement 

data and at least one of the user-defined operational parameters regarding the movement data; 

and 

storing, in said memory, first event information related to the detected first user-defined 

event along with first time stamp information reflecting a time at which the movement data 

causing the first user-defined event occurred. 

STATEMENT OF REASONS FOR PATENTABILITY AND/OR CONFIRMATION 

The following is an examiner's statement of reasons for patentability and/or confirmation 

of the claims found patentable in this reexamination proceeding: 

While the prior art teaches a portable, self-contained device for monitoring movement of 

body parts during physical activity comprising a movement sensor, a power source, a user input, 

a real-time clock, memory, an output indicator and a microprocessor capable of receiving, 

interpreting, storing and responding to the movement data based on user-defined operational 

parameters. There is no teaching or fair suggestion for the microprocessor to detect a first user­

defined event based on the movement data and at least one of the user-defined operational 

parameter regarding the movement data, and storing first event information related to the 

detected first user-defined event along with first time stamp information reflecting a time at 

which the movement data causing the first user-defined event occurred. 

Additionally the prior art teaches a method to monitor physical movement of a body part 

comprising the steps of attaching a portable, self-contained movement measuring device to the 

body part, measuring data associated with the physical movement, storing data in memory, 
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interpreting, using a microprocessor, the physical movement data based on user-defined 

operational parameters and a real-time clock. However, there is no teaching or fair suggestion to 

detect, using the microprocessor, a first user-defined even based on the movement data and at 

least one user-defined operational parameters regarding the movement data and storing in 

memory first event information related to the detected first user-defined event along with first 

time stamp information reflecting a time at which the movement data causing the first user­

defined event occurred. 

Any comments considered necessary by PA TENT OWNER regarding the above 

statement must be submitted promptly to avoid processing delays. Such submission by the 

patent owner should be labeled: "Comments on Statement of Reasons for Patentability and/or 

Confirmation" and will be placed in the reexamination file. 

CONCLUSION 

All correspondence relating to this ex parte reexamination proceeding should be directed: 

By EFS: Registered users may submit via the electronic filing system EFS-Web, at 
htt.12s://efs.us.12to.gov/efi1e/myportal/efs-re_gistered. 

By Mail to: Mail Stop Ex Parte Reexam 
Central Reexamination Unit 
Commissioner for Patents 
United States Patent & Trademark Office 
P.O. Box 1450 Alexandria, VA 22313-1450 

By FAX to: (571) 273-9900 

By hand: 

Central Reexamination Unit 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 
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For EFS-Web transmissions, 37 CPR l.8(a)(l)(i) (C) and (ii) states that correspondence 
( except for a request for reexamination and a corrected or replacement request for 
reexamination) will be considered timely filed if (a) it-is transmitted via the Office's 
electronic- filing system in accordance with 37 CPR l.6(a)(4), and (b) includes a 
certificate of transmission for each piece of correspondence stating the date of 
transmission, which is prior to the expiration of the set period of time in the Office action. 

Any inquiry concerning this communication or earlier communications from the 
Examiner, or as to the status of this proceeding, should be directed to the Central 
Reexamination Unit at telephone number (571) 272-7705. 

Telephone Number for reexamination inquiries: 

Reexamination and Amendment Practice 
Central Reexam Unit (CRU) 
Reexamination Facsimile Transmission No. 

/Danton DeMille/ 
Patent Reexamination Specialist 
Central Reexamination Unit 3993 
(571) 272-4974 
17 February 2015 

Conferee: /JGF/ 

(571) 272-7703 
(571) 272-7705 
(571) 273-9900 

Conferee: /EDL/ 
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(2) Quadeer Ahmed. 

Date of Interview: 30 January 2015. 

Type: ~ Telephonic O Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

0 applicant's representative] 

~No. 

Issues Discussed 0101 0112 0102 0103 OOthers 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1. 13 and 20. 

Identification of prior art discussed: none. 

Substance of Interview 

Applicant(s) 

6059576 

Art Unit 

3993 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Agreed to changes to the independent claims to more clearly define the invention over the prior art bv setting forth 
that the microprocessor detects "a first user-defined event based on the movement data and at least one of the user­
defined operational parameters regarding the movement data and storing first event information related to the 
detected first user-defined even along with first time stamp information reflecting a time at which the movement data 
causing the first user-defined event occurred". 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 
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RESPONSE TO EX PARTE REEXAMINATION FINAL OFFICE ACTION 
Control No.: 90/013,201 
Attorney Docket No.: A209779 

I. AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

proceeding: 

LISTING OF CLAIMS: 

1. (currently amended): A portable, self-contained device for monitoring movement of 

body parts during physical activity, said device comprising: 

a movement sensor capable of measuring data associated with unrestrained movement in 

any direction and generating signals indicative of said movement; 

a power source; 

a microprocessor connected to said movement sensor and to said power source, said 

microprocessor capable of receiving, interpreting, storing and responding to said movement data 

based on user-defined operational parameters, detecting a first user-defined event based on the 

movement data and at least one of the user-defined operational parameters, and storing first 

event information related to the detected first user-defined event along with first time stamp 

information reflecting a time at which the movement data causing the first user-defined event 

occurred; 

at least one user input connected to said microprocessor for controlling the operation of 

said device; 

a real-time clock connected to said microprocessor; 

memory for storing said movement data; and 

an output indicator connected to said microprocessor for signaling the occurrence of user-

defined events; 

2 
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wherein said movement sensor measures the angle and velocity of said movement. 

2. ( original): The device of claim 1 further comprising at least one input/output port 

connected to said microprocessor for downloading said data and uploading said operational 

parameters to and from a computer. 

3. (original): The device of claim 1 wherein said device is compact and weighs less than 

one pound. 

4. ( original): The device of claim 1 wherein said movement sensor comprises at least one 

accelerometer. 

5. (original): The device of claim 1 wherein said movement sensor can simultaneously 

detect real time movement along at least two orthogonal axes. 

6. (original): The device of claim 1 wherein said movement sensor is housed separately 

from said microprocessor. 

7. ( original): The device of claim 1 wherein said monitored body part movement is torso 

or limb movement. 
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8. (original): The device of claim 1 wherein said data measured by said movement sensor 

includes the distance of said movement. 

9. ( original): The device of claim 1 wherein said output indicator is visual. 

10. (original): The device of claim 1 wherein said output indicator is audible. 

11. ( original): The device of claim 1 wherein said output indicator is tactile. 

12. ( original): The device of claim 1 wherein said user input is a switch. 

13. (currently amended): A system to aid in training and safety during physical activity, 

said system comprising 

a portable, self-contained movement measuring device, said movement measuring device 

further comprising 

a movement sensor capable of measuring data associated with unrestrained movement in 

any direction and generating signals indicative of said movement; 

a power source; 

a microprocessor connected to said power source, said microprocessor capable of 

receiving, interpreting, storing and responding to said movement data based on user-defined 

operational parameters, detecting a first user-defined event based on the movement data and at 

least one of the user-defined operational parameters, and storing first event information related to 
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the detected first user-defined event along with first time stamp information reflecting a time at 

which the movement data causing the first user-defined event occurred; 

at least one user input connected to said microprocessor for controlling the operation of 

said device; 

a real-time clock connected to said microprocessor; 

memory for storing said movement data; 

at least one input/output port connected to said microprocessor for downloading said data 

and uploading said operational parameters; and 

an output indicator connected to said microprocessor; 

a computer running a program capable of interpreting and reporting said movement data 

based on said operational parameters; and 

a download device electronically connected to said movement measuring device and said 

computer for transmitting said movement data and operational parameters between said 

movement measuring device and said computer for analysis, reporting and operation purposes; 

wherein said movement sensor measures the angle and velocity of said movement. 

14. (original): The system of claim 13 wherein said computer is a personal computer. 

15. (original): The system of claim 13 wherein said computer is connected to a network 

of other computers. 
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16. (original): The system of claim 13 wherein said download device is a physical 

docking station. 

17. ( original): The system of claim 13 wherein said download device is a wireless 

device. 

18. (original): The system of claim 17 wherein said wireless device uses radio frequency. 

19. ( original): The system of claim 17 wherein said wireless device uses infrared light. 

20. (currently amended): A method to monitor physical movement of a body part 

comprising the steps of: 

attaching a portable, self-contained movement measuring device to said body part for 

measuring unrestrained movement in any direction; 

measuring data associated with said physical movement; 

interpreting, using a microprocessor included in the portable, self-contained movement 

measuring device, said physical movement data based on user-defined operational parameters 

and a real-time clock; [and] 

storing said data in memory; 

detecting, using the microprocessor, a first user-defined event based on the movement 

data and at least one of the user-defined operational parameters; and 
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storing, in said memory, first event information related to the detected first user-defined 

event along with first time stamp information reflecting a time at which the movement data 

causing the first user-defined event occurred. 

21. (original): The method of claim 20 wherein said physical movement data includes 

velocity data of said movement, angle measurement data taken along at least two orthogonal 

axes, and related date and time data. 

22. (original): The method of claim 21 further comprising the step of defining said 

parameters for a specific physical movement prior to said interpreting step. 

23. (original): The method of claim 21 further comprising the step of downloading said 

data from said movement measuring device to a computer for reporting and analysis purposes. 

24. (original): The method of claim 21 wherein said interpreting step comprises teaching 

an individual how to properly perform said physical movement. 

25. (original): The method of claim 20 wherein said movement measuring device is an 

accelerometer. 

26. ( original): The method of claim 20 further comprising the step of providing real time 

feedback regarding said movement. 
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27. ( original): The method of claim 26 wherein said physical movement is physical 

labor. 

28. (original): The method of claim 26 wherein said physical movement is an exercise 

related to medical treatment. 

29. ( original): The method of claim 26 wherein said physical movement is an exercise to 

improve technique related to an athletic skill. 

8 
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Cancel claim 30. 

31. (new): The device of claim 1, wherein said microprocessor is configured to store, in 

said memory, date information associated with the first time stamp information. 

32. (new): The device of claim 1, wherein said microprocessor is configured to retrieve 

said first time stamp information from said real-time clock and associate the retrieved first time 

stamp information with said first user-defined event. 

33. (new): The device of claim 32, wherein said microprocessor is configured to retrieve 

said first time stamp information from said real-time clock based on the detection of the user­

defined event. 

Cancel claim 34. 

35. (new): The device of claim 1, wherein said memory is configured to continue to store 

said movement data in response to battery power being lost from said power source. 

36. (new): The device of claim 1, wherein said movement sensor is configured to 

continuously check for said movement. 

9 
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37. (new): The device of claim 36, wherein said microprocessor is configured to 

continuously interpret, based on the user-defined operational parameters, said movement data 

received from said movement sensor. 

38. (new): The device of claim 1, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event based on the detection of the 

first user-defined event. 

39. (new): The device of claim 38, wherein said output indicator is configured to display 

said information signaling the occurrence of the first user-defined event based on said first time 

stamp information. 

40. (new): The device of claim 1, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event based on the detection of the 

first user-defined event and the first time stamp information. 

41. (new): The device of claim 1, wherein said at least one of the user-defined 

operational parameters is a predetermined threshold, and said first user-defined event occurs 

when the movement data reaches the predetermined threshold. 

10 
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42. (new): The device of claim 41, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event when the movement data 

reaches the predetermined threshold. 

43. (new): The device of claim 41, wherein said memory is configured to store said first 

event information indicating that the predetermined threshold is met. 

44. (new): The device of claim 43, wherein said memory is configured to store the first 

time stamp information in association with said first event information. 

45. (new): The device of claim 1, wherein said output indicator is configured to indicate 

a low battery condition of the device. 

46. (new): The device of claim 9, wherein said output indicator is selected from the 

group consisting of single monochromatic LEDs, multiple colored lights, and liquid crystal 

displays. 

47. (new): The device of claim 1, wherein said movement data stored in the memory is 

configured to be downloaded to a computer. 

48. (new): The device of claim 47, further comprising: 

11 
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software configured to communicate with external software, wherein the external 

software is configured to present the downloaded movement data to the user. 

49. (new): The device of claim 48, wherein said external software is configured to run 

on the computer. 

50. (new): The device of claim 49, wherein said downloaded movement data is 

configured to be analyzed by said user via said external software. 

51. (new): The device of claim 48, wherein said external software is configured to 

interpret said movement data and produce at least one report. 

52. (new): The device of claim 48, wherein said external software is configured to 

interpret said movement data and produce at least one history report. 

53. (new): The device of claim 52, wherein said at least one history report includes dates 

and times of said movement data. 

54. (new): The device of claim 48, wherein said external software is configured to allow 

the user to program additional reports and histories with respect to said movement data of said 

12 
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55. (new): The device of claim 47, wherein said movement data is configured to be 

downloaded to said computer via a wired connection. 

56. (new): The device of claim 47, wherein said movement data is configured to be 

downloaded to said computer via a wireless connection. 

Cancel claim 57. 

58. (new): The device of claim 41, wherein the output indicator is configured to provide 

a visual indicator to the user regarding the predetermined threshold being reached. 

Cancel claim 59. 

60. (new): The device of claim 1, wherein the memory is configured to store the user­

defined operational parameters, the user-defined operational parameters comprising a plurality of 

thresholds respectively corresponding to a plurality of notifications, wherein each time the 

movement data reaches one of the plurality of the thresholds, the microprocessor is configured to 

detect that one of the user-defined events occurred. 

61. (new): The device of claim 60, wherein when the microprocessor detects that one of 

the user-defined events occurred based on the movement data reaching one of the plurality of the 

13 
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thresholds, the output indicator displays a corresponding one of the notifications indicating that 

one of the user-defined events has occurred. 

Cancel claim 62. 

Cancel claim 63. 

64. (new): The device of claim 60, wherein the plurality of thresholds are different from 

each other. 

65. (new): The device of claim 60, wherein the plurality of notifications are different 

visual indicators. 

66. (new): The device of claim 65, wherein at least one of the visual indicators includes a 

blinking indicator. 

Cancel claim 67. 

68. (new): The device of claim 41, wherein said microprocessor is configured to detect 

occurrence of the first user-defined event by comparing said movement data to said 

predetermined threshold. 
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69. (new): The device of claim 1, wherein said device is configured to be placed on said 

user's arm to monitor and record said movement data. 

70. (new): The device of claim 69, wherein said movement sensor is configured to 

measure movement of said user's arm. 

71. (new): The device of claim 1, wherein said movement sensor is configured to 

measure a walking distance. 

72. (new): The device of claim 71, wherein said device is configured to be wearable by 

the user, and said movement sensor is configured to measure said walking distance of said user. 

73. (new): The device of claim 1, wherein said microprocessor is configured to store, in 

said memory, date information associated with the first time stamp information, 

wherein said movement sensor is configured to continuously check for said movement, 

wherein said output indicator is configured to display information signaling the 

occurrence of the first user-defined event based on the detection of the first user-defined event 

and the first time stamp information, 

wherein the device further comprises software configured to communicate with external 

software configured to run on a computer and present the downloaded movement data, 

wherein said external software is configured to produce at least one report based on said 

movement data, 
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wherein the memory is configured to store the user-defined operational parameters, the 

user-defined operational parameters comprising a plurality of thresholds respectively 

corresponding to a plurality of notifications, wherein each time the movement data reaches one 

of the plurality of the thresholds, the microprocessor is configured to detect that one of the user­

defined events occurred, 

wherein said device is configured to be placed on said user's arm to monitor and record 

said movement data, 

wherein said movement sensor is configured to measure movement of said user's arm. 

Cancel claim 7 4. 

75. (new): The system of claim 13, wherein said microprocessor is configured to store, in 

said memory, date information associated with the first time stamp information. 

76. (new): The system of claim 13, wherein said microprocessor is configured to retrieve 

said first time stamp information from said real-time clock and associate the retrieved first time 

stamp information with said first user-defined event. 

77. (new): The system of claim 76, wherein said microprocessor is configured to retrieve 

said first time stamp information from said real-time clock based on the detection of the first 

user-defined event. 
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Cancel claim 78. 

79. (new): The system of claim 13, wherein said memory is configured to continue to 

store said movement data in response to battery power being lost from said power source. 

80. (new): The system of claim 13, wherein said movement sensor is configured to 

constantly checks for said movement. 

81. (new): The system of claim 80, wherein said microprocessor is configured to 

continuously interpret, based on the user-defined operational parameters, said movement data 

received from said movement sensor. 

82. (new): The system of claim 13, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event based on the detection of the 

first user-defined event. 

83. (new): The system of claim 82, wherein said output indicator is configured to display 

said information signaling the occurrence of the first user-defined event based on said first time 

stamp information. 
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84. (new): The system of claim 13, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event based on the detection of the 

first user-defined event and the first time stamp information. 

85. (new): The system of claim 13, wherein said at least one of the user-defined 

operational parameters is a predetermined threshold, and said first user-defined event occurs 

when the movement data reaches the predetermined threshold. 

86. (new): The system of claim 85, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event when the movement data 

reaches the predetermined threshold. 

87. (new): The system of claim 85, wherein said memory is configured to store said first 

event information indicating that the predetermined threshold is met. 

88. (new): The system of claim 87, wherein said memory is configured to store the first 

time stamp information in association with said first event information. 

89. (new): The system of claim 13, wherein said output indicator is configured to 

indicate a low battery condition of the device. 
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90. (new): The system of claim 13, wherein said output indicator is visual, and said 

output indicator is selected from the group consisting of single monochromatic LEDs, multiple 

colored lights, and liquid crystal displays. 

91. (new): The system of claim 13, wherein said movement data stored in the memory is 

configured to be downloaded to the computer. 

92. (new): The system of claim 91, wherein the portable, self-contained movement 

measuring device further comprises: 

software configured to communicate with the program running on the computer, wherein 

the program is configured to present the downloaded movement data to the user. 

93. (new): The system of claim 92, wherein said downloaded movement data is 

configured to be analyzed by said user via said program. 

94. (new): The system of claim 92, wherein said program is configured to interpret said 

movement data and produce at least one report. 

95. (new): The system of claim 92, wherein said program is configured to interpret said 

movement data and produce at least one history report. 
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96. (new): The system of claim 95, wherein said at least one history report includes dates 

and times of said movement data. 

97. (new): The system of claim 92, wherein said program is configured to allow the user 

to program additional reports and histories with respect to said movement data of said user. 

98. (new): The system of claim 91, wherein said movement data is configured to be 

downloaded to said computer, using the download device, via a wired connection. 

99. (new): The system of claim 91, wherein said movement data is configured to be 

downloaded to said computer, using the download device, via a wireless connection. 

Cancel claim 100. 

101. (new): The system of claim 85, wherein the output indicator is configured to 

provide a visual indicator to the user regarding the predetermined threshold being reached. 

Cancel claim 102. 

103. (new): The system of claim 13, wherein the memory is configured to store the user­

defined operational parameters, the user-defined operational parameters comprising a plurality of 

thresholds respectively corresponding to a plurality of notifications, wherein each time the 
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movement data reaches one of the plurality of the thresholds, the microprocessor is configured to 

detect that one of a plurality of user-defined events occurred. 

104. (new): The system of claim 103, wherein when the microprocessor detects that one 

of the user-defined events occurred based on the movement data reaching one of the plurality of 

the thresholds, the output indicator displays a corresponding one of the notifications indicating 

that one of the user-defined events has occurred. 

Cancel claim 105. 

Cancel claim 106. 

107. (new): The system of claim 103, wherein the plurality of thresholds are different 

from each other. 

108. (new): The system of claim 103, wherein the plurality of notifications are different 

visual indicators. 

109. (new): The system of claim 108, wherein at least one of the visual indicators 

includes a blinking indicator. 

21 

IPR2018-00565 
Garmin EX1003 Page 53



RESPONSE TO EX PARTE REEXAMINATION FINAL OFFICE ACTION 
Control No.: 90/013,201 
Attorney Docket No.: A209779 

110. (new): The system of claim 13, wherein said output indicator is configured to signal 

the occurrence of user-defined events. 

111. (new): The system of claim 85, wherein said microprocessor is configured to detect 

occurrence of the first user-defined event by comparing said movement data to said 

predetermined threshold. 

112. (new): The system of claim 13, wherein said device is configured to be placed on 

said user's arm to monitor and record said movement data. 

113. (new): The system of claim 112, wherein said movement sensor configured to 

measure movement of said user's arm. 

114. (new): The system of claim 13, wherein said movement sensor configured to 

measure a walking distance. 

115. (new): The system of claim 114, wherein said device is configured to be wearable 

by the user, and said movement sensor is configured to measure said walking distance of said 

116. (new): The system of claim 13, wherein said microprocessor is configured to store, 

in said memory, date information associated with the first time stamp information, 
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wherein said movement sensor is configured to continuously check for said movement, 

wherein said output indicator is configured to display information signaling the 

occurrence of the first user-defined event based on the detection of the first user-defined event 

and the first time stamp information, 

wherein said movement data stored in the memory is configured to be downloaded to the 

computer, 

wherein the device further comprises software configured to communicate with the 

program which presents the downloaded movement data, 

wherein said program is configured to produce at least one report based on said 

movement data, 

wherein the memory is configured to store the user-defined operational parameters, the 

user-defined operational parameters comprising a plurality of thresholds respectively 

corresponding to a plurality of notifications, wherein each time the movement data reaches one 

of the plurality of the thresholds, the microprocessor is configured to detect that one of the user­

defined events occurred, 

wherein said device is configured to be placed on said user's arm to monitor and record 

said movement data, 

wherein said movement sensor configured to measure movement of said user's arm. 

Cancel claim 117. 

118. (new): The method of claim 20, further comprising: 
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storing, in said memory, date information associated with the first time stamp 

information. 

119. (new): The method of claim 20, further comprising: 

retrieving said first time stamp information from said real-time clock and associate the 

retrieved first time stamp information with said first user-defined event. 

120. (new): The method of claim 119, further comprising: 

retrieving said first time stamp information from said real-time clock based on the 

detection of the first user-defined event. 

Cancel claim 121. 

122. (new): The method of claim 20, wherein said storing comprises continuously 

storing said movement data after battery power is lost from a power source of the portable, self-

contained movement measuring device. 

123. (new): The method of claim 20, further comprising: 

continuously monitoring for said physical movement using a movement sensor of the 

portable, self-contained movement measuring device. 

124. (new): The method of claim 123, wherein said interpreting comprises: 
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continuously interpreting, based on the user-defined operational parameters, said physical 

movement data. 

125. (new): The method of claim 20, further comprising: 

displaying, using an output indicator of the portable, self-contained movement measuring 

device, information signaling the occurrence of the first user-defined event based on the 

detection of the user-defined event. 

126. (new): The method of claim 125, wherein said output indicator displays said 

information signaling the occurrence of the first user-defined event based on said first time stamp 

information. 

127. (new): The method of claim 20, further comprising: 

displaying, using an output indicator included the portable, self-contained movement 

measuring device, information signaling the occurrence of the first user-defined event based on 

the detection of the first user-defined event and the first time stamp information. 

128. (new): The method of claim 20, wherein said at least one of the user-defined 

operational parameters is a predetermined threshold, and said first user-defined event occurs 

when the movement data reaches the predetermined threshold. 
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129 (new): The method of claim 128, wherein an output indicator of the portable, self-

contained movement measuring device displays information signaling the occurrence of the first 

user-defined event when the movement data reaches the predetermined threshold. 

130. (new): The method of claim 128, further comprising: 

storing, in said memory, said first event information indicating that the predetermined 

threshold is met. 

131. (new): The method of claim 130, further comprising: 

storing, in said memory, the first time stamp information in association with said first 

event information. 

132. (new): The method of claim 20, further comprising: 

indicating a low battery condition, using an output indicator of the portable, self-

contained movement measuring device. 

133. (new): The method of claim 20, wherein said physical movement data stored in the 

memory is the interpreted physical movement data, and said stored physical movement data is 

configured to be downloaded to a computer. 

134. (new): The method of claim 133, further comprising: 
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communicating with external software, wherein the external software is configured to 

present said interpreted physical movement data to the user. 

135. (new): The method of claim 134, wherein said external software is configured to 

run on a computer. 

136. (new): The method of 20, further comprising: 

producing a report based on said interpreted physical movement data. 

137. (new): The method of 134, further comprising: 

producing at least one report based on said interpreted physical movement data using the 

external software. 

138. (new): The method of claim 134, further comprising: 

producing at least one history report based on said interpreted physical movement data 

using the external software. 

139. (new): The method of claim 138, wherein said at least one history report includes 

dates and times of said physical movement data. 

140. (new): The method of claim 134, further comprising: 
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providing additional reports and histories with respect to said interpreted physical 

movement data, wherein the additional reports and histories are programmed by the user via the 

external software. 

141. (new): The method of claim 133, wherein said physical movement data is 

configured to be downloaded to said computer via a wired connection. 

142. (new): The method of claim 133, wherein said movement data is configured to be 

downloaded to the computer via a wireless connection. 

Cancel claim 143. 

144. (new): The method of claim 128, further comprising: 

providing, via an output indicator of the portable, self-contained movement measuring 

device, a visual indicator to the user regarding the predetermined threshold being reached. 

Cancel claim 145. 

146. (new): The method of claim 20, further comprising: 

storing the user-defined operational parameters, the user-defined operational parameters 

comprising a plurality of thresholds respectively corresponding to a plurality of notifications, 
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wherein the detecting comprises detecting occurrence of one of a plurality of user-defined events 

each time the movement data reaches one of the plurality of the thresholds. 

147. (new): The method of claim 146, wherein in response to detecting that one of the 

user-defined events occurred based on the movement data reaching one of the plurality of the 

thresholds, the method further comprises: 

displaying, via an output indicator of the portable, self-contained movement measuring 

device, a corresponding one of the notifications indicating that one of the user-defined events has 

occurred. 

Cancel claim 148. 

Cancel claim 149. 

150. (new): The method of claim 146, wherein the plurality of thresholds are different 

from each other. 

151. (new): The method of claim 146, wherein the plurality of notifications are different 

visual indicators. 

152. (new): The method of claim 151, wherein at least one of the visual indicators 

includes a blinking indicator. 
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153. (new): The method of claim 20, further comprising: 

signaling, using an output indicator included in the portable, self-contained movement 

measuring device, the occurrence of user-defined events. 

154. (new): The method of claim 128, wherein the detecting comprises comparing said 

physical movement data to said predetermined threshold. 

155. (new): The method of claim 20, wherein said body part is a user's arm, and said 

measuring the data comprises monitoring and recording the physical movement of said user's 

156. (new): The method of claim 155, wherein said measuring the data comprises 

measuring the data using a movement sensor of the portable, self-contained movement 

measuring device. 

157. (new): The method of claim 20, further comprising: 

measuring a walking distance based on the interpreted physical movement data. 

158. (new): The method of claim 20, further comprising: 

storing, in said memory, date information associated with the first time stamp 

information; 
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continuously monitoring for said physical movement using a movement sensor of the 

portable, self-contained movement measuring device; 

displaying, using an output indicator included the portable, self-contained movement 

measuring device, information signaling the occurrence of the first user-defined event based on 

the detection of the first user-defined event and the first time stamp information, 

wherein said physical movement data stored in the memory is the interpreted physical 

movement data, and said stored physical movement data is configured to be downloaded to a 

computer; 

communicating with external software configured to run on the computer and present 

said interpreted physical movement data to the user; 

producing a report based on said interpreted physical movement data using the external 

software; and 

storing the user-defined operational parameters, the user-defined operational parameters 

comprising a plurality of thresholds respectively corresponding to a plurality of notifications, 

wherein the detecting comprises detecting occurrence of one of a plurality of user-defined 

events each time the movement data reaches one of the plurality of the thresholds, 

wherein said body part is a user's arm, and said measuring the data comprises monitoring 

and recording the physical movement of said user's arm. 

159. (new): The device of claim 1, wherein the user-defined operational parameters 

comprise a first predetermined threshold and a second predetermined threshold different from the 

first predetermined threshold, 
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wherein the first user-defined event occurs when the movement data reaches the first 

predetermined threshold and a second user-defined event occurs when the movement data 

reaches the second predetermined threshold, 

wherein said microprocessor is configured to interpret said movement data to determine 

whether the movement data reaches the first predetermined threshold and whether the movement 

data reaches the second predetermined threshold. 

160. (new): The device of claim 159, wherein the output indicator is configured to 

display first information indicating occurrence of the first user-defined event when it is 

determined that the first predetermined threshold is met, and configured to display second 

information indicating occurrence of the second user-defined event when it is determined that the 

second predetermined threshold is met. 

161. (new): The device of claim 160, wherein the displayed first information is different 

from the displayed second information. 

162. (new): The device of claim 1, wherein the first user-defined event is a movement 

exceeding a user-defined angle limit and the first time stamp information reflects a time at which 

the movement exceeded the user-defined angle limit. 

163. (new): The device of claim 1, wherein said first user-defined event is a 

predetermined type of movement. 
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164. (new): The device of claim 163, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

165. (new): The device of claim 163, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 

166. (new): The device of claim 163, wherein the predetermined type of movement is no 

movement for a predetermined amount of time. 

167. (new): The device of claim 163, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 

168. (new): The device of claim 1, wherein said microprocessor is configured to detect a 

second event based on the movement data and at least one of the user-defined operational 

parameters, and said microprocessor is configured to store, in said memory, second event 

information related to the detected second event along with second time stamp information 

reflecting a time at which the movement data causing the second event occurred. 

169. (new): The device of claim 168, wherein said second event is a predetermined type 

of movement. 
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170. (new): The device of claim 169, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

171. (new): The device of claim 169, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 

172. (new): The device of claim 169, wherein the predetermined type of movement is no 

movement for a predetermined amount of time. 

173. (new): The device of claim 169, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 

174. (new): The system of claim 13, wherein the user-defined operational parameters 

comprise a first predetermined threshold and a second predetermined threshold different from the 

first predetermined threshold, 

wherein the first user-defined event occurs when the movement data reaches the first 

predetermined threshold and a second user-defined event occurs when the movement data 

reaches the second predetermined threshold, 

wherein said microprocessor is configured to interpret said movement data to determine 

whether the movement data reaches the first predetermined threshold and whether the movement 

data reaches the second predetermined threshold. 
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175. (new): The system of claim 174, wherein the output indicator is configured to 

display first information indicating occurrence of the first user-defined event when it is 

determined that the first predetermined threshold is met, and configured to display second 

information indicating occurrence of the second user-defined event when it is determined that the 

second predetermined threshold is met. 

176. (new): The system of claim 175, wherein the displayed first information is different 

from the displayed second information. 

177. (new): The system of claim 13, wherein the first user-defined event is a movement 

exceeding a user-defined angle limit and the first time stamp information reflects a time at which 

the movement exceeded the user-defined angle limit. 

178. (new): The system of claim 13, wherein said first user-defined event is a 

predetermined type of movement. 

179. (new): The system of claim 178, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

180. (new): The system of claim 178, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 
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181. (new): The system of claim 178, wherein the predetermined type of movement is no 

movement for a predetermined amount of time. 

182. (new): The system of claim 178, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 

183. (new): The system of claim 13, wherein said microprocessor is configured to detect 

a second event based on the movement data and at least one of the user-defined operational 

parameters, and said microprocessor is configured to store, in said memory, second event 

information related to the detected second event along with second time stamp information 

reflecting a time at which the movement data causing the second event occurred. 

184. (new): The system of claim 183, wherein said second event is a predetermined type 

of movement. 

185. (new): The system of claim 184, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

186. (new): The system of claim 184, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 
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187. (new): The system of claim 184, wherein the predetermined type of movement is no 

movement for a predetermined amount of time. 

188. (new): The system of claim 184, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 

189. (new): The system of claim 13, wherein said movement sensor comprises at least 

one accelerometer. 

190. (new): The method of claim 20, wherein the user-defined operational parameters 

comprise a first predetermined threshold and a second predetermined threshold different from the 

first predetermined threshold, 

wherein the first user-defined event occurs when the movement data reaches the first 

predetermined threshold and a second user-defined event occurs when the movement data 

reaches the second predetermined threshold, 

wherein said interpreting comprises interpreting said movement data to determine 

whether the movement data reaches the first predetermined threshold and whether the movement 

data reaches the second predetermined threshold. 

191. (new): The method of claim 190, further comprising: 

displaying, using an output indicator included in the portable, self-contained movement 

measuring device, first information indicating occurrence of the first user-defined event when it 
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is determined that the first predetermined threshold is met and second information indicating 

occurrence of the second user-defined event when it is determined that the second predetermined 

threshold is met. 

192. (new): The method of claim 191, wherein the displayed first information is different 

from the displayed second information. 

193. (new): The method of claim 20, wherein the first user-defined event is a movement 

exceeding a user-defined angle limit and the first time stamp information reflects a time at which 

the movement exceeded the user-defined angle limit. 

194. (new): The method of claim 20, wherein said first user-defined event is a 

predetermined type of movement. 

195. (new): The method of claim 194, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

196. (new): The method of claim 194, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 

197. (new): The method of claim 194, wherein the predetermined type of movement is 

no movement for a predetermined amount of time. 
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198. (new): The method of claim 194, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 

199. (new): The method of claim 20, further comprising: 

detecting, using the microprocessor, a second event based on the movement data and at 

least one of the user-defined operational parameters; and 

storing, in said memory, second event information related to the detected second event 

along with second time stamp information reflecting a time at which the movement data causing 

the second event occurred. 

200. (new): The method of claim 199, wherein said second event is a predetermined type 

of movement. 

201. (new): The method of claim 200, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

202. (new): The method of claim 200, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 

203. (new): The method of claim 200, wherein the predetermined type of movement is 

no movement for a predetermined amount of time. 
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204. (new): The method of claim 200, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 
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II. STATUS OF THE CLAIMS AND EXEMPLARY SUPPORT FOR CLAIM 
AMENDMENTS 

Claim No. Status Support in Specification 
1 Pending col. 5, line 59 to col. 6, line 9 
2 Pending NA 
3 Pending NA 
4 Pending NA 
5 Pending NA 
6 Pending NA 
7 Pending NA 
8 Pending NA 
9 Pending NA 
10 Pending NA 
11 Pending NA 
12 Pending NA 
13 Pending col. 5, line 59 to col. 6, line 9 
14 Pending NA 
15 Pending NA 
16 Pending NA 
17 Pending NA 
18 Pending NA 
19 Pending NA 
20 Pending col. 5, line 59 to col. 6, line 9 
21 Pending NA 
22 Pending NA 
23 Pending NA 
24 Pending NA 
25 Pending NA 
26 Pending NA 
27 Pending NA 
28 Pending NA 
29 Pending NA 
30 Canceled NA 
31 New col. 6, lines 5-9 
32 New col. 5, line 44; col. 6, line 9 
33 New col. 5, line 44; col. 6, line 9 
34 Canceled NA 
35 New col. 5, lines 47-51 
36 New col. 5, lines 40-41 
37 New col. 6, lines 16-40 
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38 New col. 4, lines 5-14 and col. 6, lines 6-15 
39 New col. 4, lines 5-14 and col. 6, lines 6-15 
40 New col. 4, lines 5-14 and col. 6, lines 6-15 
41 New col. 5, line 59 to col. 6, line 9 and col. 7, lines 6-30 
42 New col. 5, line 58 to col. 6, line 3 and col. 6, lines 41-43 
43 New col. 6, lines 6-9 
44 New col. 6, lines 6-9 and col. 6, lines 19-21 
45 New col. 6, lines 27-39 
46 New col. 5, lines 25-27 
47 New col. 8, lines 31-55 
48 New col. 8, lines 31-55 
49 New col. 8, lines 31-55 
50 New col. 8, lines 40-55 
51 New col. 8, lines 40-55 
52 New col. 8, lines 40-55 
53 New col. 8, lines 40-55 
54 New col. 8, lines 40-55 
55 New col. 8, lines 30-55 
56 New col. 8, lines 30-55 
57 Canceled NA 
58 New col. 4, lines 9-14 
59 Canceled NA 
60 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
61 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
62 Canceled NA 
63 Canceled NA 
64 New col. 5, line 58 to col. 6, line 15 
65 New col. 4, lines 5-14 
66 New col. 4, lines 5-14 
67 Canceled NA 
68 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
69 New col. 3, lines 59-62 
70 New col. 3, lines 59-62 
71 New col. 3, lines 45-47 
72 New col. 3, lines 45-47 

New col. 3, lines 59-62, col. 4, lines 5-14, col. 5, lines 40-41, 
73 col. 5, line 58 to col. 6, line 15, col. 7, lines 6-30, and 

col. 8, lines 30-55 
74 Canceled NA 
75 New col. 6, lines 5-9 
76 New col. 5, line 44; col. 6, line 9 
77 New col. 5, line 44; col. 6, line 9 
78 Canceled NA 
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79 New col. 5, lines 47-51 
80 New col. 5, lines 40-41 
81 New col. 6, lines 16-40 
82 New col. 4, lines 5-14 and col. 6, lines 6-15 
83 New col. 4, lines 5-14 and col. 6, lines 6-15 
84 New col. 4, lines 5-14 and col. 6, lines 6-15 
85 New col. 5, line 59 to col. 6, line 9 and col. 7, lines 6-30 
86 New col. 5, line 58 to col. 6, line 3 and col. 6, lines 41-43 
87 New col. 6, lines 6-9 
88 New col. 6, lines 6-9 and col. 6, lines 19-21 
89 New col. 6, lines 27-39 
90 New col. 5, lines 25-27 
91 New col. 8, line 31-55 
92 New col. 8, line 31-55 
93 New col. 8, line 40-55 
94 New col. 8, line 40-55 
95 New col. 8, line 40-55 
96 New col. 8, line 40-55 
97 New col. 8, line 40-55 
98 New col. 8, line 30-45 
99 New col. 8, lines 30-55 
100 Canceled NA 
101 New col. 4, lines 9-14 
102 Canceled NA 
103 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
104 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
105 Canceled NA 
106 Canceled NA 
107 New col. 5, line 58 to col. 6, line 15 
108 New col. 4, lines 5-14 
109 New col. 4, lines 5-14 
110 New col. 4, lines 3-14 
111 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
112 New col. 3, lines 59-62 
113 New col. 3, lines 59-62 
114 New col. 3, lines 45-47 
115 New col. 3, lines 45-47 

col. 3, lines 59-62, col. 4, lines 5-14, col. 5, lines 40-41, 
116 New col. 5, line 58 to col. 6, line 15, col. 7, lines 6-30, and 

col. 8, lines 30-55 
117 Canceled NA 
118 New col. 6, lines 5-9 
119 New col. 5, line 44; col. 6, line 9 
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120 New col. 5, line 44; col. 6, line 9 
121 Canceled NA 
122 New col. 5, lines 47-51 
123 New col. 5, lines 40-41 
124 New col. 6, lines 16-40 
125 New col. 4, lines 5-14 and col. 6, lines 6-15 
126 New col. 4, lines 5-14 and col. 6, lines 6-15 
127 New col. 4, lines 5-14 and col. 6, lines 6-15 
128 New col. 5, line 59 to col. 6, line 9 and col. 7, lines 6-30 
129 New col. 5, line 58 to col. 6, line 3 and col. 6, lines 41-43 
130 New col. 6, lines 6-9 
131 New col. 6, lines 6-9 and col. 6, lines 19-21 
132 New col. 6, lines 27-39 
133 New col. 8, line 31-55 
134 New col. 8, line 31-55 
135 New col. 8, line 31-55 
136 New col. 8, line 40-55 
137 New col. 8, line 40-55 
138 New col. 8, line 40-55 
139 New col. 8, line 40-55 
140 New col. 8, line 40-55 
141 New col. 8, line 30-45 
142 New col. 8, line 30-45 
143 Canceled NA 
144 New col. 4, lines 9-14 
145 Canceled NA 
146 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
147 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
148 Canceled NA 
149 Canceled NA 
150 New col. 5, line 58 to col. 6, line 15 
151 New col. 4, lines 5-14 
152 New col. 4, lines 5-14 
153 New col. 4, lines 3-14 
154 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
155 New col. 3, lines 59-62 
156 New col. 4, lines 38-45 
157 New col. 3, lines 45-47 

col. 3, lines 59-62, col. 4, lines 5-14, col. 5, lines 40-41, 
158 New col. 5, line 58 to col. 6, line 15, col. 7, lines 6-30, and 

col. 8, lines 30-55 
159 New col. 5, line 58 to col. 6, line 40 and col. 7, lines 6-30 
160 New col. 4, lines 5-14 
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161 New col. 4, lines 5-14 
162 New col. 5, line 59 to col. 6, line 15 
163 New col. 6, lines 16-40 and col. 10, lines 50-54 
164 New col. 6, lines 19-26 
165 New col. 6, lines 19-40 
166 New col. 6, lines 19-40 
167 New paragraph bridging cols. 7-8 
168 New col. 5, line 59 to col. 6, line 9, and col. 7, lines 6-30 
169 New col. 6, lines 16-40 and col. 10, lines 50-54 
170 New col. 6, lines 19-26 
171 New col. 6, lines 19-40 
172 New col. 6, lines 19-40 
173 New paragraph bridging cols. 7-8 
174 New col. 5, line 58 to col. 6, line 40 and col. 7, lines 6-30 
175 New col. 4, lines 5-14 
176 New col. 4, lines 5-14 
177 New col. 5, line 59 to col. 6, line 15 
178 New col. 6, lines 16-40 and col. 10, lines 50-54 
179 New col. 6, lines 19-26 
180 New col. 6, lines 19-40 
181 New col. 6, lines 19-40 
182 New paragraph bridging cols. 7-8 
183 New col. 5, line 59 to col. 6, line 9, and col. 7, lines 6-30 
184 New col. 6, lines 16-40 and col. 10, lines 50-54 
185 New col. 6, lines 19-26 
186 New col. 6, lines 19-40 
187 New col. 6, lines 19-40 
188 New paragraph bridging cols. 7-8 
189 New col. 4, lines 38-45 
190 New col. 5, line 58 to col. 6, line 40 and col. 7, lines 6-30 
191 New col. 4, lines 5-14 
192 New col. 4, lines 5-14 
193 New col. 5, line 59 to col. 6, line 15 
194 New col. 6, lines 16-40 and col. 10, lines 50-54 
195 New col. 6, lines 19-26 
196 New col. 6, lines 19-40 
197 New col. 6, lines 19-40 
198 New paragraph bridging cols. 7-8 
199 New col. 5, line 59 to col. 6, line 9, and col. 7, lines 6-30 
200 New col. 6, lines 16-40 and col. 10, lines 50-54 
201 New col. 6, lines 19-26 
202 New col. 6, lines 19-40 
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203 New col. 6, lines 19-40 
204 New paragraph bridging cols. 7-8 
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III. REMARKS 

Claims 1, 13, 20, 21, 31-33, 35-56, 58, 60, 61, 64-66, 68-73, 75-77, 79-99, 101, 103, 104, 

107-116, 118-120, 122-142, 144, 146, 147, and 150-204 are subject to reexamination. All the 

reexamined claims are rejected. 

Claims 1, 13, and 20 are the independent claims. 

By this Amendment, independent claims 1, 13, and 20 along with dependent claims 168, 

183, and 199 have been amended. 

Patentable claims 

PO thanks the Examiner for confirming the patentability of claims 162, 164-167, 170-

173,177, 179-182, 185-188, 193, 195-198, and201-204. 

PO respectfully requests the Examiner to confirm the patentability of independent claims 

1, 13, and 20 along with the remaining dependent claims in view of the claim amendments being 

made herein and the corresponding arguments submitted below. 

Summary of claim amendments and response 

As an initial matter, Patent Owner's (PO's) representatives would again like to thank 

Examiners Danton De Mille along with Eileen Lillis and Jimmy Foster for the courtesies 

extended during the personal interview conducted on December 18, 2014 (see Examiner's 

Interview Summary dated December 22, 2014 and Statement of Substance of Interview filed 

January 8, 2015). 
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During the interview, proposed clarifying amendments to independent claims 1, 13, and 

20 were discussed in light of the Examiner's comments in the Office Action dated December 10, 

2014. Further, differences between the claimed invention and the cited references were 

discussed in view of the proposed amendments to the claims. 

In particular, clarifying amendments were discussed during the interview to tie the 

claimed first time stamp information such that it reflects a time at which the movement data 

causing the first user-defined event occurred. 

Accordingly, along the lines of the discussion during the interview, independent claims 1, 

13, and 20 have been amended to recite in some variation: 

the microprocessor storing first event information related to the detected first 
user-defined event along with first time stamp information reflecting a time at 
which the movement data causing the first user-defined event occurred 

For instance, upon detection of the event, such as when a user's measured movement 

passes a given angle ( or some other type of movement threshold), time stamp information is 

recorded. This recorded time stamp information reflects a time at which the user's movement 

(e.g., passing the given angle) caused the event to occur (patent specification, col. 6, lines 15-40 

also see col. 7, lines 32-43). 

As discussed during the interview and explained below, the asserted combination of 

references (i.e., Flentov/Gaudet/Vock with Burdea) does not teach or suggest this feature. 

For example, the alleged time stamp information in the Examiner's proposed 

combination of Flentov and Burdea would reflect the time at which the data captured during the 

skier's run down the hill (i.e., at the end of the session) is updated to a database, not a time at 

which the movement data causing the end of the run (alleged event) occurred. 
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The rejections based on Gaudet and Vock are similarly deficient, as explained below. 

Dependent claims 168, 183, and 199 have been amended so they are consistent with the 

amendments made to independent claims 1, 13, and 20. 

Accordingly, as discussed in further detail below, the instant Response places the claims 

in condition for immediate allowance. Consequently, PO respectfully requests the Examiner to 

issue a Notice of Intent to Issue Ex Parte Reexamination Certificate responsive to this Response. 

Claim Rejections - 35 USC §103 

Claims 1, 13, 20, 21, 31-33, 35-56, 58, 60, 61, 64-66, 68-73, 75-77, 79-99, 101, 103, 104, 

107-116, 118-120, 122-142, 144, 146, 147, 150-161, 163, 168, 169, 174-176, 178, 183, 184, 189-

192, 194, 199, and 200 are rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being 

unpatentable over Flentov in view of Burdea. 

Claims 20, 118-120, 123-142, 144, 153, 154, 157, 194, 199, and 200 are rejected under 

pre-AIA 35 U.S.C. 103(a) as allegedly being unpatentable over Gaudet in view of Burdea 1. 

Claim 122 is rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being unpatentable 

over Gaudet and Burdea, and further in view of Flentov. 

Claims 1, 13, 20, 21, 31-33, 35-56, 58, 60, 61, 64-66, 68-73, 75-77, 79-99, 101, 103, 104, 

107-116, 118-120, 122-142, 144, 146, 147, 150-161, 163, 168, 169, 174-176, 178, 183, 184, 189-

192, 194, 199, and 200 are rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being 

unpatentable over Vock in view of Burdea. 

1 Even though claim 122 is listed in the statement of rejection at page 29 of the Office Action, this claim 
is separately rejected at page 35. 
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For at least the following reasons, PO respectfully traverses these rejections. 

As noted above, independent claims 1, 13, and 20 have been amended to recite, in some 

variation: 

the microprocessor capable of ... detecting a first user-defined event based on the 
movement data and at least one of the user-defined operational parameters, and 
storing first event information related to the detected first user-defined event 
along with first time stamp information reflecting a time at which the movement 
data causing the first user-defined event occurred; 

As such, in the claimed invention, the microprocessor detects the first user-defined 

event based on two pieces of information - the movement data and the user-defined 

operational parameter. The first time stamp information reflects a time at which the movement 

data causing the first user-defined event occurred 

It is respectfully submitted that the asserted combinations of the references do not teach 

or suggest the above-noted claim features. 

Flentov and Burdea do not teach the subject claim features of independent claims 1, 
13, and 20 

First, in Flentov, the alleged detection of an event is not made by a microprocessor based 

on any movement data. 

For example, in the Office Action, it is asserted that the alleged event in Flentov occurs 

when the user (skier) pushes a button 58 instructing the system to stop recording movement data 

(Office Action, paragraph bridging pages 7-8). 
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That is, the detection of the alleged event is solely based on the button 58 being pushed 

and not based on any movement data, let alone a microprocessor making the detection based 

on such movement data. 

In particular, regardless of how long or short the run, the event is detected based on the 

user pushing the button 58 - the movement data of the run does not at all factor into the detection 

of the event. Moreover, the microprocessor does not detect the event. All that matters is when 

the user pushes the button. 

During the interview, the Examiner seemed to suggest that the event in Flentov is 

detected based on the movement data apparently because the skier pushes the button 58 when the 

user's movement ends. 

PO respectfully submits that even if Flentov is interpreted this way, it still does not teach 

the claimed detection operation because the Examiner is overlooking the fact that the claims 

require the microprocessor to detect a first user-defined event based on the movement data 

and at least one of the user-defined operational parameters. 

That is, the event is detected by the microprocessor based on the movement data, not the 

user. On the other hand, in Flentov, even assuming arguendo that the skier's movement data is 

taken into account for detecting the end of the run, the movement data is taken into account by 

the user, not the microprocessor as claimed. 

Therefore, Flentov does not and cannot teach the claimed microprocessor. .. detecting a 

first user-defined event based on the movement data and at least one of the user-defined 

operational parameters. 
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Second, Flentov alone or in combination with Burdea does not teach or suggest the 

claimed microprocessor capable of ... storing first event information related to the detected first 

user-defined event along with first time stamp information reflecting a time at which the 

movement data causing the first user-defined event occurred. 

As discussed during the interview, the alleged time stamp information in the Examiner's 

proposed combination of Flentov and Burdea would reflect the time at which the data captured 

during the skier's run down the hill (i.e., at the end of the session) is updated to a database, not a 

time at which the movement data causing the end of the run (alleged event) occurred. 

In particular, as noted above, the alleged event in Flentov is detected when the skier 

pushes the button 58 instructing the system to stop recording movement data (e.g., at the end of a 

run down a hill). 

Burdea, which is relied upon for allegedly teaching the claimed first time stamp 

information, discloses that "[p] atient data can be stored in database 114 for statistical purposes. 

Database 114 can include a time stamp for providing a time history of updates of the patient 

information" (Burdea, col. 6, lines 30-33). That is, the time stamp described in Burdea is 

related to the update time at which the patient data is updated at the database 114. 

As such, if Burdea' s teachings are incorporated into Flentov, then the proposed 

modification with Burdea would result in the ski data being downloaded by the skier to a 

computer along with a time stamp indicating the time at which the ski data was downloaded. 

Since the time stamp in the proposed modification reflects the time at which the ski data 

was downloaded, this could occur shortly after the skier pushes the button or a day or two later. 
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Regardless of when the ski data is downloaded, the time stamp information in the 

proposed modification has no relationship to the ski data itself or the time at which the skier 

pushes the button (i.e., the Examiner's proposed event). Therefore, the proposed modification is 

substantially different from the invention as now claimed. 

In view of the foregoing, it is respectfully submitted that Flentov alone, or in combination 

with Burdea, does not and cannot teach all the features of independent claims 1, 13, and 20. 

PO respectfully submits that the remaining claims, namely claims 21, 31-33, 35-56, 58, 

60, 61, 64-66, 68-73, 75-77, 79-99, 101, 103, 104, 107-116, 118-120, 122-142, 144, 146, 147, 

150-161, 163, 168, 169, 174-176, 178, 183, 184, 189-192, 194, 199, and 200, are patentable over 

Flentov and Burdea at least by virtue of their dependency. 

Gaudet and Burdea do not teach the subject claim features of independent claim 20 

First, similar to Flentov, Gaudet does not teach detecting an event based on movement 

data as required by claim 20. 

As the Examiner notes, Gaudet teaches detecting occurrence of positive/negative spike 

events based on which foot contact times can be measured (the foot contact time is measured as 

the time difference between each instance at which the foot impacts the surface and the 

following instance at which the foot leaves the surface) (Office Action, page 30 along with 

Gaudet, col. 2, lines 5-26 and col. 4, line 50 to col. 5, line 5). 

Further, as noted by the Examiner, Gaudet discloses that certain parameters used in its 

software routine can be user-adjustable and this could be accomplished by "pushing of a button 
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both when the user starts and when the user finishes traversing a known distance" (Office 

Action, pages 29-30 and Gaudet, col. 16, lines 60-64). 

As such, the alleged detection of an event in Gaudet is similar to the alleged detection of 

an event in Flentov. That is, the event detection in Gaudet is not based on the movement data 

but based on the user input alone. 

For at least this reason, claim 20 is patentable over Gaudet and Burdea. 

Moreover, the asserted combination of Gaudet and Burdea cannot and does not teach the 

claimed microprocessor which stores first event information related to the detected first user­

defined event along with first time stamp information reflecting a time at which the movement 

data causing the first user-defined event occurred. 

It is generally alleged in the Office Action that "[i]t would have been obvious to one of 

ordinary skill in the art to modify the timer of Gaudet to provide a time/date stamp as taught by 

Burdea to be associated with the movement data in order to maintain a time history of user 

information for statistical purposes" (Office Action, page 31, third paragraph, emphasis added). 

However, similar to the flawed combination of Burdea with Flentov, if Burdea's 

teachings are incorporated into Gaudet, then the proposed modification with Burdea would result 

in the user's movement data captured during the "known distance" (session) traversed by the user 

(until the user pushes the button at the end) to be stored in a database at the end of the session 

along with a time stamp indicating the time at which the database was updated. 

Since the time stamp in the proposed modification reflects the time at which the 

movement data captured during the "known distance" was stored in a database, this could occur 

shortly after the user pushes the button at the end of the session or a day or two later. 
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Consequently, the time stamp information in Gaudet would not reflect a time at which 

certain movement data causing the event occurred but would instead reflect a time at which the 

movement data captured during the entire session is updated to a database. 

On the other hand, in the claimed invention, the first time stamp information reflects the 

time at which the movement data causing the first user-defined event occurred. 

In view of the foregoing, it is respectfully submitted that Gaudet alone, or in combination 

with Burdea, does not and cannot teach all the features of independent claim 20. 

PO respectfully submits that the remaining claims, namely claims 118-120, 123-142, 144, 

153, 154, 157, 194, 199, and 200, are patentable over Gaudet and Burdea at least by virtue of 

their dependency. 

Claim 122 depends from claim 20 and Flentov does not cure the above-noted deficient 

teachings of Gaudet and Burdea with respect to claim 20. Accordingly, claim 122 is patentable 

at least by virtue of its dependency. 

Vock and Budea do not teach the subject claim features of independent claims 1, 13, 
and20 

Independent claims 1, 13, and 20 are patentable over the asserted combination of Vock 

and Burdea for at least reasons similar to those given above with respect to the rejection based 

on the asserted combination of Flentov and Burdea. 

The Vock patent matured from a continuation-in-part application of the Flentov patent. 
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The Examiner relies on similar portions of Vock and Flentov for allegedly teaching the 

claimed microprocessor detecting an event and storing time stamp information reflecting a time 

at which movement data causing the event occurred. 

For example, at pages 39-40, the Examiner cites Vock' s teachings of a user pressing the 

start/stop button 58 to signal the end of a run (e.g., down a hill) as corresponding to the claimed 

event detection. Then, reasoning similar to that provided for combining Flentov and Burdea is 

provided for combining Vock and Burdea. Id. 

As already noted above with respect to the asserted combination of Flentov and Burdea, 

the combined teachings of these references cannot and do not teach or suggest the claimed 

microprocessor capable of ... detecting a first user-defined event based on the movement data 

and at least one of the user-defined operational parameters, and storing first event information 

related to the detected first user-defined event along with first time stamp information reflecting 

a time at which the movement data causing the first user-defined event occurred. 

Therefore, for at least reasons similar to those given above with respect to the rejection 

based on the asserted combination of Flentov and Burdea, it is respectfully submitted that Vock 

alone, or in combination with Burdea, does not and cannot teach all the features of independent 

claims 1, 13, and 20. 

PO respectfully submits that the remaining claims, namely claims 21, 31-33, 35-56, 58, 

60,61,64-66,68-73, 75-77, 79-99, 101,103,104, 107-116, 118-120, 122-142, 144,146,147, 

150-161, 163, 168, 169, 174-176, 178, 183, 184, 189-192, 194, 199, and 200, are patentable over 

Vock and Burdea at least by virtue of their dependency. 
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Conclusion 

In view of the above, reconsideration and issuance of a Notice of Intent to Issue Ex Parte 

Reexamination Certificate in this proceeding are now believed to be in order, and such actions 

are hereby solicited. If any points remain in issue which the Examiner feels may be best 

resolved through a personal or telephone interview, the Examiner is kindly requested to contact 

the undersigned at the telephone number listed below. 

The USPTO is directed and authorized to charge all required fees, except for the Issue 

Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any 

overpayments to said Deposit Account. 

SUGHRUE MION, PLLC 
Telephone: 202.293.7060 
Facsimile: 202.293.7860 

WASHINGTON OFFICE 

23373 
CUSTOMER NUMBER 

Date: January 9, 2015 

Respectfully submitted, 

/Abdul-Quadeer Ahmed/ 

Quadeer A. Ahmed 
Registration No. 60,835 
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Sir: 

Please review and enter the following remarks summarizing the personal interview 

conducted on December 18, 2014. 

As an initial matter, Patent Owner's representatives thank the Examiners for the 

courtesies extended during the personal interview. 

During the interview, proposed clarifying amendment to independent claims 1, 13, and 

20 were discussed in light of the Examiner's comments in the Office Action dated December 10, 

2014. Further, differences between the claimed invention and the cited references were 

discussed in view of the proposed amendments to the claims (see Examiner's Interview Summary 

dated December 22, 2014). 

Regarding the Examiner's position that the Flentov reference teaches detecting a first 

user-defined event based on (i) one of the user-defined operational parameters and (ii) the 
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STATEMENT OF SUBSTANCE OF INTERVIEW 
Appln. No.: 90/013,201 
Attorney Docket No.: A209779 

movement data, PO's representative explained that the detection of the asserted event in Flentov 

is not based on the movement data. 

Additional clarifying amendments were discussed to tie the claimed first time stamp 

information such that it reflects a time at which the movement data causing the first user-defined 

event occurred. 

The Examiners agreed that if a formal response is filed with clarifying amendments along 

the lines discussed during the interview, the Examiners would reconsider their current position 

regarding the combination ofreferences (i.e., Flentov/Vock with Burdea). 

It is respectfully submitted that the instant STATEMENT OF SUBSTANCE OF 

INTERVIEW complies with the requirements of 37 C.F.R. §§1.2 and 1.133 and MPEP §713.04. 

It is believed that no petition or fee is required. However, if the USPTO deems 

otherwise, Patent Owner hereby petitions for any extension of time which may be required to 

maintain the pendency of this case, and any required fee, except for the Issue Fee, for such 

extension is to be charged to Deposit Account No. 19-4880. 

SUGHRUE MION, PLLC 
Telephone: 202.293.7060 
Facsimile: 202.293.7860 

WASHINGTON OFFICE 

23373 
CUSTOMER NUMBER 

Date: January 8, 2015 

Respectfully submitted, 

/Abdul-Quadeer Ahmed/ 

Quadeer A. Ahmed 
Registration No. 60,835 
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Control No. Patent Under Reexamination 

Ex Parle Reexamination Interview Summary 901013,201 6059576 
1-=Ex_a_m...,.in_e_r------+-A-rt_U_n-it----------1 

DANTON DE MILLE 3993 

All participants (USPTO personnel, patent owner, patent owner's representative): 

(1) Danton DeMille 

(2) Eileen Lillis 

(3) Jimmy Foster 

Date of Interview: 18 December 2014 

Type: a)D Telephonic b)O Video Conference 

(4) Quadeer Ahmed 

(5) Carl Peleqrini 

(6) William Mandir 

(7) Aiyda Ghahramani 

c)[8J Personal (copy given to: 1 )D patent owner 2)[8] patent owner's representative) 

Exhibit shown or demonstration conducted: d)D Yes e)r8l No. 
If Yes, brief description: __ 

Agreement with respect to the claims f)D was reached. g)[8J was not reached. h)D N/A. 
Any other agreement(s) are set forth below under "Description of the general nature of what was agreed to ... " 

Claim(s) discussed: 1, 13 and 20. 

Identification of prior art discussed: art of record. 

Description of the general nature of what was agreed to if an agreement was reached, or any other comments: 
See Continuation Sheet. 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
patentable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
patentable is available, a summary thereof must be attached.) 

A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION MUST INCLUDE PATENT OWNER'S 
STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. (See MPEP § 2281). IF A RESPONSE TO THE 
LAST OFFICE ACTION HAS ALREADY BEEN FILED, THEN PATENT OWNER IS GIVEN ONE MONTH FROM THIS 
INTERVIEW DATE TO PROVIDE THE MANDATORY STATEMENT OF THE SUBSTANCE OF THE INTERVIEW 
(37 CFR 1.560(b)). THE REQUIREMENT FOR PATENT OWNER'S STATEMENT CAN NOT BE WAIVED. 
EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c). 

/Danton DeMille/ 
Patent Reexamination Specialist 
Art Unit 3993 

/JGF/ , /EDL/ 
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I cc: Requester (if third party requester) 
U.S. Patent and Trademark Office 
PTOL-474 (Rev. 04-01) Ex Parte Reexamination Interview Summary PaperNo.20141218 
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Continuation Sheet (PTOL-474) Reexam Control No. 90/013,201 

Continuation of Description of the general nature of what was agreed to if an agreement was reached, or any other 
comments: Patent owner proposed an amendment, see attachment, based on the opinion that the examiner interpreted the 
claim language "detecting a first user-defined event based on at least one of the user-defined operational parameters and the 
movement data ... " to mean "detecting a first user-defined event based on at least one of the user-defined operational 
parameters and/or the movement data". The user-defined event of the instant invention is based on the user-defined 
operational parameter and the movement data i.e., is a specific characteristic of the movement data. 

The Office's interpretation of the claim language is that the detection was based on at least one user-defined operational 
parameter and the movement data. The user-defined event was the run down the mountain based on the user defined 
operational parameters which is when the user presses start button at the top of the run and presses the stop button at the 
end of the run. The movement data is what is being accumulated from the time the user pressed the start button until the 
user presses the stop button. Broadly, the user-defined event, as claimed, is based on a user~defined parameter such as 
pushing the start button at the beginning and pressing the stop button at the end to define the parameters of the movement 
data. 

It was discussed that tying the time stamp to the movement (or to the sensing of the movement) of the user-defined event 
would mean that the time stamp is not interpreted to indicate the time of an entire activity within which the movement took 
place, but only that of the movement. Patent Owner asserted in the interview that the various art combinations applied in the 
Final rejection failed to suggest providing a time stamp to sensed movement in a user-defined event (which is based on user­
defined operational parameters and the movement data). 

Discussed changing the language to state "detecting a first user-defined event based on the movement data and at least one 
of the user-defined operational parameters". However, this still defines the event based on the parameters and the 
movement data. It was also discussed modifying "storing first event information related to the detected first user-defined 
event along with first time stamp information reflecting a time at which the first user-defined event occurred" to be "storing 
first event information related to the detected first user-defined event along with first time stamp information reflecting a time 
at which the movement data causing the first user defined event". 

Formal amendment to follow. 
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To: (Manual Fax Entry) Page 1 of 4 2014-12-1517:45:38 EST 12022937860 From: SUGHRUE MION 

FAX COVER SHEET 
TO (Manual Fax Entry) 

COMPANY Fax Recipient 

FAX NUMBER 15712734974 

FROM SUGHRUE MION 
DATE 2014-12-15 18:45:02 EST 

RE [12670] Agenda for the Personal Interview (Control No. 

90/013,201; Attorney Docket No.: A209779) 

COVER MESSAGE 

Dear Examiner DeMille, 
Please find attached the agenda for the interview this Thursday. 
Best, 
Quadeer 

Sughrue Mion, PLLC I, Office: I Fax: 

Warning: In rare cases, our e-mail filtering soft.ware may eliminate legitimate email from 
clients unnoticed. Therefore, if your mail contains important instructions, please make 
sure that we acknowledge receipt of those instructions. 
This message is intended only for the.designated recipient(s). It may contain confidential 
or proprietary information and may be subject to the attorney-client privilege or other 
confidentiality protections. If you are not a designated recipient, you may not review, 
copy or distribute this message. If you receive this in error, please notify the sender by 
reply e-mail to coordinate retrieval or deletion of this message. Thank you. · 

WWW.EFAX.COM 
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To: (Manual Fax Entry) Page 2 of 4 

Control No.: 90/013,201 
Atty. Docket No.: A209779 

2014-12-15 17:45:38 EST 12022937860 From: SUGHRUE MION 

FORDISCUSSJON ONLY, DO NOTENTER 

Agenda for the Personal Interview 

Date / time of Interview 

December 18, 2014 at 10AM 

Scheduled Participants 

Applicant's representative( s ): 

USPTO: 

William H. Mandir, Reg. No. 32,156 
Carl J. Pellegrini, Reg. No. 40,766 
Quadeer A. Ahmed, Reg. No. 60,835 
Aiyda Ghahramani 
(202) 857-3207 (voice - Quadeer) 

Examiner Danton DeMille 
Supervisor Eileen Lillis 
(571) 272-4974 (voice) 
( 571) 273-4974 (fax) 

It is Applicant's intention that such an interview will lead to an agreeable resolution 
of the rejected claims. 

Claims 1, 13, 20, 21, 31-33, 35-56, 58, 60, 61, 64-66, 68-73, 75-77, 79-99, 101, 103, 104, 
107-116, 118-120, 122-142, 144, 146, 147, and 150-204 are subject to reexamination. 

During the interview, Patent Owner's representatives would appreciate the opportunity to 
discuss a proposed clarifying amendment to claim 1 in light of the Examiner's comments in the 
Office Action dated December 10, 2014. 

The proposed amendment is shown in the attached Appendix. 

In particular, the proposed amendment relates to the following portion of claim 1: 

"detecting a first user-defined event based on at least one of the user-defined 
operational parameters and the movement data, ... " 

The Ex<i;miner appears to be interpreting this feature to mean that the detection of the 
event is based on (i) one of the user-defined operational parameters and/or (ii) the movement 
data. 

The Examiner's interpretation appears to be based on the "at least one of' language in the 
claim. 

However, the PO's intention is for the "at least one of' to qualify the plural user-defined 
operational parameters rather than qualifying the operational parameters and the movement data. 

In other words, the PO's intention is for this claim to be interpreted to mean that the 
detection of the event is based on (i) one of the user-<lefined operational parameters and(ii) the 
movement data. 

Accordingly, as shown in the attached Appendix, PO is proposing to amend claim 1 to 
recite: 

Page 1 of3 
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To: (Manual Fax Entry) Page 3 of 4 

Control No.: 90/013,201 
Atty. Docket No.: A209779 

2014-12-1517:45:38 EST 12022937860 From: SUGHRUE MION 

FOR DISCUSSION ONLY. DO NO TENTER 

detecting a first user-defined event based on at least one of the user-defined 
operational parameters1 and based onthe movement data ... 

Similar amendments could be made to the other independent claims (namely, claims 13 
and 20. 

As such, in the claimed invention, the first user-defined event is detected based on two 
pieces of information - a user-defined operational parameter and the movement data. 

On the other hand, as acknowledged in the Office Action, the alleged event in Flentov 
occurs when the user pushes a button 58 instructing the system to stop recording movement data 
(Office Action, paragraph bridging pages 7-8). 

That is, the detection of the alleged event is solely based on the button 58 being pushed 
and not based on any movement data. 

For example, regardless of how long or short the run is which would presumably 
correlate to the amount of movement data, the end of the event is detected based on the button 58 
being pushed - the amount of movement data does not at all factor into the detection of the event. 

Accordingly, based on the clarifying amendment discussed above, it is respectfully 
submitted that Flentov alone, or in combination with Burdea, does not and cannot teach all the 
features of claim 1. 

In view of the foregoing, it is believed that the proposed arguments and amendments 
discussed above would overcome the relevant rejections of record and thus would confirm the 
patentability of the claims subject to this reexamination. 

However, if the Examiners have any additional suggestions for further clarifying the 
claimed subject matter, Applicant's representatives would welcome such suggestions during the 
personal interview. 
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To: (Manual Fax Entry) Page 4 of 4 2014-12-1517:50:19 EST 12022937860 From: SUGHRUE MION 

Control No.: 90/013,201 
Atty. Docket No.: A209779 

FORDISCUSSJON ONLY. DO NOTENTER 

APPENDIX 

PROPOSED AMENDMENT TO CLAIM 1 

1. ( currently amended): A portable, self-contained device for monitoring movement of 

body parts during physical activity, said device comprising: 

a movement sensor capable of measuring data associated with unrestrained movement in 

any direction and generating signals indicative of said movement; 

a power source; 

a microprocessor connected to said movement sensor and to said power source, said 

microprocessor capable of receiving, interpreting, storing and responding to said movement data 

based on user-defined operational parameters, detecting a first user-defined event based on at 

least one of the user-defined operational parametersf and Wf~~i:F&h the movement data, and 

storing first event information related to the detected first user-defined event along with first time 

stamp information reflecting a time at which the first user-defined event occurred; 

at least one user input connected to said microprocessor for controlling the operation of 

said device; 

a real-time clock connected to said microprocessor; 

memory for storing said movement data; and 

an output indicator connected to said microprocessor for signaling the occurrence of user­

defined events; 

wherein said movement sensor measures the angle and velocity of said movement. 
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Office Action in Ex Parte Reexamination 

Control No. 
90/013,201 

Examiner 
DANTON DE MILLE 

Patent Under Reexamination 
6059576 

Art Unit 

3993 

AIA (First Inventor to 
File) Status 
No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­

a. [8] Responsive to the communication(s) filed on 10/14/2014. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

b. [8J This action is made FINAL. 

c. D A statement under 37 CFR 1.530 has not been received from the patent owner. 

A shortened statutory period for response to this action is set to expire g month(s) from the mailing date of this letter. 
Failure to respond within the period for response will result in termination of the proceeding and issuance of an ex parte reexamination 
certificate in accordance with this action. 37 CFR 1.550(d). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c). 
If the period for response specified above is less than thirty (30) days, a response within the statutory minimum of thirty (30) days 
will be considered timely. 

Part I THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION: 

1. 

2. 

D Notice of References Cited by Examiner, PT0-892. 

D Information Disclosure Statement, PTO/SB/08. 

Part II SUMMARY OF ACTION 

3. 

4. 

D Interview Summary, PT0-474. 

D 

1a. [8J Claims 1, 13,20,21,31-33,35-56,58,60,61,64-66,68-73,75-77,79-99, 101,103,104, 107-116, 118-120, 122-142, 144,146,147 and 

150-204 are subject to reexamination. 

1b. [8J Claims 2-12.14-19 and 22-29 are not subject to reexamination. 

2. [8J Claims 30,34,57,59,62,63,67,74,78, 100,102,105,106,117,121,143,145,148 and 149 have been canceled in the present 

reexamination proceeding. 

3. [8J Claims 162, 164-167, 170-173, 177, 179-182, 185-188, 193, 195-198 and 201-204 are patentable and/or confirmed. 

4. [8J Claims 1, 13,20,21,31-33,35-56,58,60,61,64-66,68-73,75-77,79-99, 101,103.104, 107-116, 118-120, 122-142.144, 146,147, 150-

161, 163,168,169, 174-176.178, 183,184, 189-192, 194,199 and 200 are rejected. 

5. D Claims __ are objected to. 

6. D The drawings, filed on __ are acceptable. 

7. D The proposed drawing correction, filed on __ has been (7a) D approved (7b) D disapproved. 

8. D Acknowledgment is made of the priority claim under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the certified copies have 

1 D been received. 

2 D not been received. 

3 D been filed in Application No. __ . 

4 D been filed in reexamination Control No. __ 

5 D been received by the International Bureau in PCT application No. __ . 

* See the attached detailed Office action for a list of the certified copies not received. 

9. D Since the proceeding appears to be in condition for issuance of an ex parte reexamination certificate except for formal 
matters, prosecution as to the merits is closed in accordance with the practice under Ex parte Quayle, 1935 C. D. 
11,453 O.G. 213. 

1 0. D Other: __ 
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U.S. Patent and Trademark Office 
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Application/Control Number: 90/013,201 

Art Unit: 3993 

Ex Parte Reexamination Office Action 

Page 2 

Reexamination was requested and ordered for claims 1, 13, 20 and 21 of United States 

Patent Number 6,059,576 (hereinafter, "the '576 patent"). There were originally 29 claims in the 

patent. Patent owner also submitted new claims 30-158 at the time of filing. A non-final Office 

action was mailed out 13 August 2014. In response thereto, patent owner cancelled claims 30, 

34, 57, 59, 62, 63, 67, 74, 78, 100, 102, 105, 106, 117, 121, 143, 145, 148, and 149 and added 

claims 159-204. Accordingly, claims 1, 13, 20, 21, 31-33, 35-56, 58, 60, 61, 64-66, 68-73, 75-

77, 79-99, 101,103, 104, 107-116, 118-120, 122-142, 144, 146, 147, and 150-204 are all the 

claims pending in this proceeding. Claims 1, 13 and 20 are the independent claims. 

Flentov et al. 

Gaudet et al. 

Vock et al. 

Burdea et al. 

Prior Art Relied Upon by the Requester 

(U.S. Pat. No. 5,636,146) cited by requester 

(U.S. Pat. No. 6,018,705) cited by requester 

(U.S. Pat. No. 6,266,623) cited by requester 

(U.S. Pat. No. 5,429,140) cited by examiner 

Claim Rejections - 35 USC § 103 

Claims 1, 13, 20, 21, 31-33, 35-56, 58, 60, 61, 64-66, 68-73, 75-77, 79-99, 101,103,104, 

107-116,118-120,122-142,144,146,147,150-161,163,168,169,174-176,178,183,184,189-

192, 194,199,200 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

Flentov et al. in view of Burdea et al. 

IPR2018-00565 
Garmin EX1003 Page 107



Application/Control Number: 90/013,201 

Art Unit: 3993 

Page 3 

Regarding claims 1, 13, 20, 21, 130, 131, 189, Flentov teaches a portable, self-contained 

device 10 for monitoring movement of body parts 28 during physical activity, column 1, lines 6-

10: 

The invention relates generally to the measurement of the loft time and speed of a 
vehicle relative to the ground. Such measurements are particularly useful in 
sporting activities like skiing and mountain biking where users desire information 
relating to their speed and/or loft, or "air" time. 

The device 10 comprising a movement sensor 18, 20, capable of measuring data 

associated with unrestrained movement in any direction and generating signals indicative of said 

movement. The device 10 is attached to the ski of the user which would generate signals 

indicative of the unrestrained movement as the user freely navigates over the downhill course. 

The device also includes a power source 22. 

A microprocessor subsystem 12 is also capable of receiving, interpreting, storing and 

responding to said movement data based on user-defined operational parameters from user input 

14. The device includes at least one user input 14 in the form of at least buttons 58, 60, 62, 66 

and 67. Flentov teaches in column 2, lines 36-40, "a user interface for providing external inputs 

to the apparatus, including one or more of the following: a start/stop button for selectively 

starting and stopping the acquisition of data by the apparatus". 

As noted above, the movement sensor 18, 20 send signals indicative of the unrestrained 

movement to the microprocessor subsystem 12. The microprocessor 12 interprets the signals 

from the sensor, column 6, lines 19-22: 

The speed information and loft time information are processed by the 
microprocessor subsystem 12 to quantify actual speed, e.g., in miles per hour, and 
actual loft time, e.g., in seconds. 
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Application/Control Number: 90/013,201 

Art Unit: 3993 

Page 4 

The microprocessor stores the information, column 6 in lines 22-25, "[t]he actual speed 

and loft time are thereafter stored in internal memory 13". 

The microprocessor responds to the movement data based on user-defined operational 

parameters from the user input 14. Figure 4 illustrates a graph 70 of a representative vibrational 

spectrum 72 that is stored into the microprocessor subsystem 12, column 10, lines 29-37: 

The vibrational spectrum between tl and t2 [FIG. 4] is comparatively smooth as 
compared to the spectrum outside this region because the user's sporting vehicle 
(e.g., the ski or mountain bike) is in the air and is not therefore subjected to the 
random vibrations of the road or ski slope. Accordingly, this relatively smooth 
spectrum between tl and t2 can be readily discerned from the rest of the spectrum 
by the microprocessor subsystem 12 and evaluated for "air" time: specifically, 
"air" time is t2-tl. 

The microprocessor subsystem 12 responds to the vibrational spectrum 72 of the 

movement data based on user-defined operational parameters such as loft or "air" time derived 

from the "relatively smooth spectrum" between tl and t2. The information is then displayed on 

display 16. 

Flentov teaches many different embodiments for the speed sensor and the loft sensor. In 

column 17 Flentov teaches a loft sensor that is accelerometer based. In column 17, lines 24-37: 

FIG. 13 illustrates a speed sensor 200 constructed according to the invention and 
which includes a plurality of accelerometers 202a-202d. The accelerometers 
202a-202d sense various accelerations in their respective axes (accelerometers 
sense acceleration along a predefined axis, translational or rotational), and each of 
the outputs from the accelerometers are input to the microprocessor subsystem 
204, e.g., the subsystem 12 of FIG. 1, via communication lines 206a-206d. The 
orientation of the sensitive axis of each accelerometer 202a-202d is stored in the 
microprocessor subsystem 204 so that a particular acceleration in one axis is 
properly combined with acceleration values in other axes (as described in more 
detail below in connection with FIGS. 14 and 14a). 

Additionally, Flentov teaches in lines 58-62 of column 17: 
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It should be clear to those skilled in the art that fewer, or greater, numbers of 
accelerometers are within the scope of the invention, so long as they collectively 
determine speed. In effect, the fewer number of accelerometers results in reduced 
accuracy; not reduced functionality. Rather, in an ideal situation, one 
accelerometer can be used to detect speed; which is the integral of the 
acceleration over time. Further, a double integration over the same period 
provides distance; and, therefore, the invention can also provide distance in at 
least one embodiment of the invention. 

Flentov teaches that one accelerometer can be used to detect speed and distance. 

Flentov also teaches in column 18, lines 17-20 of using six accelerometers: 

Specifically, six accelerometers are connected with various sensitive orientations 
to collect pitch 207a yaw 207b, roll 207c, surge 207d, heave 207e, and sway 207! 
accelerations. 

Flentov also teaches how to derive speed and direction in column 18, lines 52-61: 

Also shown in FIG. 14A are translational integrators 209a-209c which convert the 
compensated accelerations from inputs 207 d-207! to translational velocities by 
integration. Integrators 210a-210c likewise integrate inputs of pitch 207 a, yaw 
207b, and roll 207c to angular velocity while integrators 211a-211c provide a 
further integration to convert the angular velocities to angular position. The 
angular positional information and translational velocity information is combined 
and processed at the speed and direction resolution section 212 to derive speed 
and direction. 

Therefore, the movement sensor 200 measures the speed, angle and velocity of the 

movement. Speed and direction are calculated using the signals from the plural accelerometers of 

the speed sensor 200. The direction is an angle of the movement of the device in at least two 

axes i.e., horizontal and vertical. 

Therefore, Flentov teaches speed sensor 200 provides a movement sensor that measures 

the angular position and translational velocity. 

Flentov teaches the microprocessor subsystem 12 includes a clock element in column 9, 

lines 28-34: 
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the microprocessor subsystem 12 of FIG. 1 preferably includes a [clock] element 
(readily known to those skilled in the art) for indicating processed time over a 
selectable period (the microprocessor subsystem 12 can in fact include a 24-hour 
clock element, much the way a digital wrist-watch includes 24-hour information). 

While the 24-hour clock element of Flentov is not recited as "a real-time clock" however, 

it is a computer clock that keeps track of the current time in order to determine loft time for 

example. Therefore it would appear that the 24-hour clock element recited by Flentov is "a real­

time clock" for purposes of storing time in human units. This is different from hardware clocks 

which are only signals that govern digital electronics. 

The instant invention defines the "real-time clock" in column 5, lines 33-37: 

The microprocessor 32 is connected to a clock 46 which is used as an internal 
clock for coordinating the functioning of the microprocessor 32. The clock 46 
also serves as a real time clock to provide date and time information to the 
microprocessor 32. 

There does not appear to be any special definition for the term "real-time clock" as long 

as the clock serves to provide date and time information reflecting a time at which the first user­

defined event occurs to be stored with the first event information. Flentov teaches storing the 

information in memory, 6:14-25: 

During motion of the ski or mountain bike, the speed sensor 18 sends velocity 
information (over communication line Ila) to the microprocessor subsystem 12; 
while the loft sensor 20 sends loft or "air" time information ( over communication 
line 11 b) to the microprocessor subsystem 12. The speed information and loft 
time information are processed by the microprocessor subsystem 12 to quantify 
actual speed, e.g., in miles per hour, and actual loft time, e.g., in seconds. The 
actual speed and loft time are thereafter stored in internal memory 13 until, at 
least, the speed and time data are accessed by a user of the system 10. 

Flentov teaches the microprocessor processes velocity information from the speed sensor 

and the loft information from the loft sensor and converts the speed into miles per hour and the 

loft into seconds and stores the information in memory 13. 
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Burdea also teaches a method to monitor physical movement of a body part. The system 

employs an electronic device which tracks and monitors an individual's motion through the use 

of sensors capable of measuring parameters associated with the individual's movement. In 

column 6, lines 30-33, 

Patient data can be stored in database 114 for statistical purposes. Database 114 
can include a time stamp for providing a time history of updates of the patient 
information. 

Burdea teaches the convention of storing performance data over time that includes a time 

stamp for providing a time history of updates. A clock would be required in order to associate a 

specific time and day with each piece of performance data, in order to evaluate the user's history 

of performance data over many days. It would have been obvious to one of ordinary skill in the 

art to modify the clock of Flentov to provide a time stamp as taught by Burdea in order to 

maintain a time history of patient information for statistical purposes. 

Regarding the new claim language added in the last amendment, the Flentov device is for 

"detecting a first user-defined event [such as a first run down the mountain] based on at least one 

of the user-defined operation parameters and the movement data" that records the physical 

activity that occurs from the top of the run to the bottom of the run. Flentov teaches 7:38-44: 

A user presses the start/stop button 58 at the start of activity--such as at the start 
of skiing down a slope or biking down a trail--and presses the button 58 at the 
completion of activity to cease the acquisition of data 

The at least one user-defined operational parameter is a predetermined threshold when 

the user is at the top of the run. The user predetermines at least one thresholds is when the user­

defined event ends at the end of the run. At the end of the run, the user pushes button 58 a 

second time to stop recording movement data. When the user stops recording movement data, 
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the microprocessor stores the movement data along with the time stamp as taught by Burdea. 

The time stamp accurately stores the time and date in which the user-defined event occurred at 

the end of the run. Therefore, the modified Flentov device is for "storing first event information 

related to the detected first user-defined event along with first time stamp information reflecting 

a time at which the first user-defined event occurred" as claimed. 

Regarding claim 13, in addition to the limitations of claim 1, claim 13 also recites an 

input/output port, a computer capable of interpreting and reporting the movement data based on 

operational parameters, and a download device connected to the movement measuring device 

and the computer for transmitting the movement data and operational parameters between the 

movement measuring device and the computer for analysis, reporting and operation purposes. 

Flentov already teaches an output indicator 16. 

Burdea shows in figure 1, network 22 is capable of transmitting the movement data and 

operational parameters between the movement measuring device or sensing glove 30 and the 

remote computer 20. The remote workstation 20 is used for receiving diagnostic information 

and communicating rehabilitation instructions to the movement measuring device. Burdea 

column 4, lines 46-50: 

Remote workstation 20 can be coupled over network 22 to computer workstation 
14. Remote workstation 20 can be used at a medical specialist location for 
receiving diagnostic information and communicating rehabilitation instructions to 
computer workstation 14. 

Broadly, the network 22 includes the input/output port and the network card is the 

download device electronically connected to said movement measuring device 30 and a remote 

computer 20 for transmitting and receiving information. It would have been obvious to one of 

ordinary skill in the art to further modify Flentov to include an input/output port, computer and 
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download device as taught by Burdea so that a remote specialist can review historical data and 

suggest new instructions. 

Regarding claim 20, Flentov teaches a method of monitoring physical movement of a 

body part comprising the steps of attaching a portable, self-contained movement measuring 

device 10 to the body part for measuring unrestrained movement in any direction. The 

movement measuring device 10 measures data associated with the physical movement. The 

microprocessor 13 within the movement measuring device 10 interprets the physical movement 

data based on user-defined operational parameters. 

Burdea teaches using a "real-time clock" for adding a time stamp to the movement data 

so that the user movement data can be stored in memory for statistical purposes. 

Regarding the new claim language added in the last amendment, the Flentov device 

includes a microprocessor 13 for "detecting a first user-defined event [such as a first run down 

the mountain] based on at least one of the user-defined operation parameters and the movement 

data" that records the physical activity that occurs from the top of the run to the bottom of the 

run. Flentov teaches 7:38-44: 

A user presses the start/stop button 58 at the start of activity--such as at the start 
of skiing down a slope or biking down a trail--and presses the button 58 at the 
completion of activity to cease the acquisition of data 

The at least one user-defined operational parameter is a predetermined threshold when 

the user at the top of the run predetermines when the user-defined event occurs at the end of the 

run. At the end of the run, the user pushes button 58 a second time to stop recording movement 

data. When the user stops recording movement data, the microprocessor stores the movement 

data along with the time/date stamp from the "real-time clock" as taught by Burdea. The time 
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stamp accurately stores the time/date in which the user-defined event occurred at the end of the 

run. Therefore, the modified Flentov device is for "storing first event information related to the 

detected first user-defined event along with first time stamp information reflecting a time at 

which the first user-defined event occurred" as claimed. 

It would have been obvious to one of ordinary skill in the art to modify Flentov to include 

a "real-time clock" for adding a time stamp to the movement data as taught by Burdea to be 

stored in memory for storing data for statistical purposes thereby providing historical progress, 

see column 6, lines 30-33. Any conventional means to tag a date and time stamp to the 

movement data for providing statistical information over time would have been obvious to one of 

ordinary skill. A real-time clock is a well-known example of a means to provide a date and time 

stamp. It would have been obvious to one of ordinary skill in the art to modify Flentov to 

include a time/date stamp as taught by Burdea such as real-time clock in order to track the 

movement data over time thereby compare the previous movement data to the current movement 

data. 

Regarding claim 21, as set forth above in rejection of claim 1, Flentov also teaches how 

to derive speed and direction in column 18, lines 52-61: 

Also shown in FIG. 14A are translational integrators 209a-209c which convert the 
compensated accelerations from inputs 207 d-207! to translational velocities by 
integration. Integrators 210a-210c likewise integrate inputs of pitch 207 a, yaw 
207b, and roll 207c to angular velocity while integrators 211a-211c provide a 
further integration to convert the angular velocities to angular position. The 
angular positional information and translational velocity information is combined 
and processed at the speed and direction resolution section 212 to derive speed 
and direction. 

Flentov already teaches the movement sensor measures the velocity and direction. 
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Regarding claim 31, the microprocessor also stores in memory the date associated with 

the time stamp. 

Regarding claim 32, the microprocessor 13 retrieves the time stamp, as taught by 

Burdea, with the date from the "real-time clock" to associate the time stamp with the first user­

defined event. 

Regarding claim 33, the microprocessor 13 retrieves the time stamp, as taught by 

Burdea, from the "real-time clock" based on the occurrence of the user defined event. 

Regarding claim 35, Flentov teaches "[t]he memory may be nonvolatile such as battery 

backed RAM or Electrically Erasable Programmable Read Only Memory (EEPROM)" column 

14, lines 33-35. Therefore, the memory continues to store movement data in response to battery 

power being lost from said power source. 

Regarding claims 36, 37, Flentov teaches in column 2, lines 36-40, "a user interface for 

providing external inputs to the apparatus, including one or more of the following: a start/stop 

button for selectively starting and stopping the acquisition of data by the apparatus". The 

movement sensor continuously checks for movement when the user presses the start button. It 

will continue to check for movement data until the user presses the start/stop button to stop the 

microprocessor from processing movement data. 

Regarding claims 38-40, the output indicator 16 displays information signaling the 

occurrence of the first user-defined event based on the detection of the first user-defined event. 

The first user-defined event would be defined when the user presses the start/stop button 58 to 

stop processing movement data. The first user-defined event would be completed at that point. 

The movement data and the time stamp would be stored in memory. The output indicator would 
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then signal the occurrence of the first user-defined event. The first user-defined event can be 

indexed by the type of event and/or by the time stamp associated with the data. Such details are 

well within the realm of the artisan of ordinary skill in the art of data storage and retrieval when 

recording data and retrieving the data. 

Regarding claims 41, 85 and 128, as noted above, Flentov teaches "detecting a first 

user-defined event [such as a first run down the mountain] based on at least one of the user­

defined operation parameters and the movement data". The device records the physical activity 

that occurs from the top of the run to the bottom of the run. The at least one user-defined 

operational parameter is a predetermined threshold when the user, at the top of the run, 

predetermines when at least one of the user-defined operational parameters at the end of the run. 

At the end of the run, the user pushes button 58 a second time to stop recording movement data. 

The first user-defined event occurs when the movement data reaches the predetermined threshold 

at the end of the run. When the movement data reaches the predetermined threshold, the 

microprocessor stores the movement data along with the time stamp as taught by Burdea. The 

time stamp accurately stores the time in which the user-defined event occurred at the end of the 

run. The Merriam-Webster Dictionary defines THRESHOLD as "END, BOUNDARY". The 

predetermined threshold is the END or BOUNDARY of the movement data. 

Regarding claim 42, the output indicator 16 is configured to display information 

signaling the occurrence of the first user-defined event [run down the mountain] when the 

movement data reaches the predetermined threshold. The output indicator or display 16 is 

configured to display speed and loft information for example. 

IPR2018-00565 
Garmin EX1003 Page 117



Application/Control Number: 90/013,201 

Art Unit: 3993 

Page 13 

Regarding claim 43, the memory 13 is configured to store the first event information 

indicating that the predetermined threshold is met. 

Regarding claim 44, as taught by Burdea, as noted above, the microprocessor associates 

the time/date stamp with the movement data in association with the first event information. 

Regarding claim 45, one of ordinary skill in the art having devices that include batteries 

would require some form of output indication to let the user know when the batteries are about to 

die. Such is well within the realm of the artisan of ordinary skill. 

Regarding claim 46, Flentov teaches at the top of column 2, the display can be a LCD or 

LED display. 

Regarding claim 47, Burdea shows in figure 1, network 22 is capable of transmitting the 

movement data and operational parameters between the movement measuring device or sensing 

glove 30 and the remote computer 20. The remote workstation is used for receiving diagnostic 

information and communicating rehabilitation instructions to the movement measuring device. 

Burdea column 4, lines 46-50: 

Remote workstation 20 can be coupled over network 22 to computer workstation 
14. Remote workstation 20 can be used at a medical specialist location for 
receiving diagnostic information and communicating rehabilitation instructions to 
computer workstation 14. 

Broadly, the network 22 includes the input/output port and the network card is the 

download device electronically connected to said movement measuring device 30 and a remote 

computer 20 for transmitting and receiving information. It would have been obvious to one of 

ordinary skill in the art to further modify Flentov to include an input/output port, computer and 

download device as taught by Burdea so that a remote specialist can review historical data and 

suggest new instructions. 
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Regarding claims 48, 49, as noted above, Burdea teaches remote workstation 20 can be 

coupled over network 22 to computer workstation 14. Obviously, computer workstation 14 has 

software configured to communicate with external software in the remote workstation 20 

wherein the external software is configured to present the downloaded movement data to the user 

in the display. It would have been obvious to one of ordinary skill in the art to further modify 

Flentov to be able to download the physical activity from the local microprocessor to an external 

computer over a network as taught by Burdea in order to have the information saved at a 

different location so the information can be analyzed by a specialist and processed for improving 

the user's performance. 

Regarding claim 50, Burdea teaches the downloaded movement data is analyzed by a 

specialist and therefore is capable of being analyzed by the user via said external software. 

Regarding claims 51-54, 136-140, the external software is configured to interpret the 

movement data and produce at least one report. Burdea teaches producing a hard copy of 

diagnostic information including progress charts 4:43-50. The purpose of the external computer 

is to analyze the data and to communicate new instructions for the user. Producing history 

reports on the time-stamped, movement data would be obvious to one of ordinary skill in the art 

in order to produce historical data for developing new instructions for the user. Such would have 

been an obvious provision in Flentov. 

Regarding claims 55, 141, the movement data is configured to be downloaded to the 

computer via a wired connection. Burdea's network 22 is a wired connection. 

Regarding claims 56, 142, wireless connections are old and well known and an obvious 

equivalent means of communicating information from one computer to another. 
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Regarding claim 58, the output indicator 52 is configured to provide a visual indicator to 

the user regarding the threshold being met. The output indicator 52 would display the results. 

Regarding claims 60, 61, 130, 146, 147, the memory stores the user-defined operational 

parameters comprising a plurality of thresholds respectively corresponding to a plurality of 

notifications. One type of operational parameters occurs each time the loft or "air" time event 

happens. It includes the smooth vibrational spectrum threshold between tl and t2 as shown in 

figure 4. Each time the movement data reaches this threshold, the microprocessor is configured 

to detect that the loft or "air" time user-defined event has occurred. The microprocessor is 

configured to calculate the actual loft or "air" and will send the information to the output 

indicator to display the loft or "air" time data indicating that the user-defined loft or "air" time 

event has occurred. 

Regarding claim 64, the plurality of loft or "air" time thresholds are different from each 

other because they occur at different times and the loft or "air" time data itself will also be 

different. 

Regarding claim 65, the plurality of notifications have different visual indicators 

because the notification will have to distinguish the first loft or "air" time event from the second 

loft or "air" time event and so on. 

Regarding claim 66, the prior art has already established the user of using visual 

indicators and including a blinking indicator is old and well known and an obvious provision in 

the art of displaying information on a display screen. Blinking indicators is well known to draw 

the user's attention to the information displayed because it has a particular importance above 

other information that is being displayed. Where the general conditions of a claim are disclosed 

IPR2018-00565 
Garmin EX1003 Page 120



Application/Control Number: 90/013,201 

Art Unit: 3993 

in the prior art, it is not inventive to discover the optimum or workable ranges by routine 

Page 16 

experimentation. In re Swain et al., 33 CCPA (Patents) 1250, 156 F.2d 239, 70 USPQ 412; 

Minnesota Mining and Mfg. Co. v. Coe, 69 App. D.C. 217, 99 F.2d 986, 38 USPQ 213; Allen et 

al. v. Coe, 77 App. D.C. 324, 135 F.2d 11, 57 USPQ 136. Providing blinking lights to highlight 

a portion of the display is well within the realm of the artisan of ordinary skill in the art at the 

time of the invention for displaying information on a display screen. 

Regarding claims 68, 128, 154, the microprocessor is configured to detect occurrence of 

the first user-defined even by comparing the movement data to the predetermined threshold 

which is when the user stops the collection of movement data. 

Regarding claims 69, 155, Flentov teaches in column 19, lines 12-16: 

It should be apparent to those in the art that the accelerometers of FIG. 13-14 
provide sufficiently detailed information such that the whole of the system 
according to the invention can be mounted to a user of the system directly, rather 
than directly to a vehicle. 

The sensor can be mounted on the user of the system directly. 

Regarding claims 70, 155, the sensor can be mounted on the arm of the user and 

therefore measures movement of the user's arm. 

Regarding claims 71, 72, as noted above, Flentov measures distance as well as speed. 

Flentov teaches in column 17, lines 63-66, "one accelerometer can be used to detect speed; 

which is the integral of the acceleration over time. Further, a double integration over the same 

period provides distance". Therefore, the movement sensor ofFlentov would also measure 

distance regardless if user is walking, skiing or biking. 

Regarding claims 73, 116, 158, as noted above, Burdea teaches including a time stamp 

for storing the time/date stamp with the movement data for providing a time history of updates of 
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the user pelformance. The microprocessor stores in memory the movement data associated with 

the time stamp. 

The movement sensor continuously checks for movement as long as the device is turned 

on. Flentov teaches 6: 14-25: 

During motion of the ski or mountain bike, the speed sensor 18 sends velocity 
information (over communication line Ila) to the microprocessor subsystem 12; 
while the loft sensor 20 sends loft or "air" time information ( over communication 
line 11 b) to the microprocessor subsystem 12. The speed information and loft 
time information are processed by the microprocessor subsystem 12 to quantify 
actual speed, e.g., in miles per hour, and actual loft time, e.g., in seconds. The 
actual speed and loft time are thereafter stored in internal memory 13 until, at 
least, the speed and time data are accessed by a user of the system 10. 

The output indicator displays information indicating the occurrence of the first user­

defined event based on the detection of the first user-defined event and the first time stamp 

information. The first user-defined event is based on all of the movement data that was 

processed during the run down the mountain and stored in memory. The output indicator would 

display information signaling the occurrence of the first user-defined event based movement data 

such as loft or "air" time and speed. 

The physical movement data is stored along with the time stamp where the 

microprocessor interprets the physical movement data. 

Burdea teaches the physical movement data is configured to be downloaded to a 

computer 14, 20. 

Burdea teaches communicating with external software configured to run on the computer 

14, 20 and present the interpreted physical movement data to the user. 

The purpose of the computers is to analyze the data to produce reports based on the 

movement data in order to be presented to the user to improve their physical movement. 
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The memory stores the user-defined operational parameters such as loft or "air" time. 

The user-defined operational parameters comprise a plurality of thresholds respectively 

corresponding to a plurality of notifications such as loft or "air" time or speed. Each time the 

movement data reaches one of the plurality of thresholds, the microprocessor is configured to 

detect that one of the user-defined events occurred. 

The sensor can be mounted on the user (Flentov 19: 12-16). The arm of the user is part of 

the user and therefore measures movement of the user's arm. 

Regarding claim 75, as noted above, Burdea teaches storing a time stamp for associating 

the time/date stamp with the movement data for providing a time history of updates of the user 

performance. 

Regarding claim 76, the microprocessor retrieves the time stamp from the real-time 

clock and associate the retrieved first time stamp with the received movement data as taught by 

Burdea. 

Regarding claim 77, the microprocessor is configured to retrieve the time stamp from 

the real-time clock based on the occurrence of at least one of the user-defined events. 

Regarding claims 79, 122, memory is configured to continuously store movement data 

in response to battery power being lost from the power source because the memory is nonvolatile 

such as battery backed RAM or Electrically Erasable Programmable Read Only Memory 

(EEPROM)", Flentov column 14, lines 33-35. 

Regarding claims 80, 81, 123, 124, the movement sensor continuously checks for 

movement and the microprocessor continuously interprets the movement data received from the 

movement sensor as long as the user presses the start button and the device is on 6:14-25. 
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Regarding claims 82, 83 and 84, the output indicator displays information signally the 

occurrence of the first user-defined event based on the detection of the first user-defined event 

and/or the first time stamp. Once the threshold has been met, the first user-defined event has 

been detected. The movement data is stored along with the time stamp. The output indicator 

will then display information indicating the first user-defined event such as speed and loft or 

"air" time. 

Regarding claims 85 and 86, at least one of the user-defined operational parameters is a 

predetermined threshold such as when the user presses the button to stop processing the 

movement data. The user-defined event occurs when the movement data reaches the 

predetermined threshold. The output indicator is configured to display information signaling the 

occurrence of the first user-defined event e.g., loft time, when the movement data reaches the 

predetermined threshold, 8:20-21. 

Regarding claim 87, memory is configured to store the information indicating that the 

threshold is met when the user stops processing movement data. 

Regarding claim 88, memory stores the information indicating that the threshold is met 

including a time stamp in association with the first event information. 

Regarding claims 89, 132, one of ordinary skill in the art having devices that include 

batteries would require some form of output to let the user know when the batteries are about to 

die. 

Regarding claim 90, Flentov teaches at the top of column 2, the display can be a LCD or 

LED display. 
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Regarding claims 92, 93, as noted above, Burdea teaches remote workstation 20 can be 

coupled over network 22 to computer workstation 14. Obviously, computer workstation 14 has 

software configured to communicate with external software in the remote workstation 20 

wherein the external software is configured to present the downloaded movement data to the user 

to be analyzed. 

Regarding claim 94, the purpose of the external computer is for a specialist to analyze 

the data and to communicate new instructions for the user to the local workstation 14. Producing 

reports on the movement data including historical data would be obvious to one of ordinary skill 

in the art in order to properly analyze the data to develop new instructions for the user. Burdea 

teaches, column 4, lines 43-50, the workstation 14 is coupled to hard copy device 18 for 

producing a hard copy of diagnostic information including rehabilitation progress charts. Such 

can also be applied to the external computer 20. 

Regarding claim 95, the external software is configured to interpret the movement data 

and produce at least one history report. The purpose of the external computer is to analyze the 

historical data. Producing reports on the movement data including historical data would be 

obvious to one of ordinary skill in the art in order to develop new instructions for the user. 

Regarding claim 96, the history report obviously includes dates and time of the 

movement data. This is how one can analyze the progress of the user. 

Regarding claim 97, the external software is configured to allow the user to program 

additional reports and histories as needed with respect to the movement data. 
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Regarding claim 98, the movement data is configured to be downloaded to the computer 

via a wired connection. Network 22 is a wired connection. 

Regarding claim 99, wireless connections are old and well known and an obvious 

equivalent means of communicating information wirelessly. 

Regarding claim 101, the output indicator 16 provides a visual indicator to the user 

regarding the threshold being met such as speed and "air" time. 

Regarding claim 103, memory is configured to store the user-defined operational 

parameters and a plurality of thresholds respectively corresponding to a plurality of notifications. 

Each time the movement data reaches one of the thresholds such as loft or "air" time, the 

microprocessor is configured to detect that one of a plurality of user-defined events occurred. 

Regarding claim 104, the microprocessor detects that one of the user-defined events 

occurred based on the movement data reaching one of the plurality of thresholds, the output 

indicator displays a corresponding one of the notifications indicating that one of the user-defined 

events has occurred such as loft or "air" time. The threshold is the smooth vibrational spectrum 

as shown in figure 4. 

Regarding claims 107, 150, the plurality of thresholds are different from each other 

because each loft or "air" time would be different in duration. 

Regarding claims 108, 151, 152, the plurality of notifications are different visual 

indicators because the speed measures miles per hour, "air" time measures in seconds. 

Additionally display 64 will display "S" to indicate speed information. 

Regarding claims 109, 152, the prior art has already established the use of visual 

indicators to communicate different kinds of movement information to the user. A blinking 
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indicator is old and well known and an obvious provision in the art in order to highlight a 

particular piece of information on a display screen. Where the general conditions of a claim are 

disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by 

routine experimentation. In re Swain et al., 33 CCPA (Patents) 1250, 156 F.2d 239, 70 USPQ 

412; Minnesota Mining and Mfg. Co. v. Coe, 69 App. D.C. 217, 99 F.2d 986, 38 USPQ 213; 

Allen et al. v. Coe, 77 App. D.C. 324, 135 F.2d 11, 57 USPQ 136. Providing blinking lights to 

highlight a portion of the display is well within the realm of the artisan of ordinary skill in the art 

of displaying information on a display screen. 

Regarding claim 110, the output indicator is configured to signal the occurrence of user­

defined events such as loft or "air" time. 

Regarding claim 111, the microprocessor is configured to detect occurrence of the first 

user-defined even by comparing the movement data to the predetermined threshold which is 

when the user pressed the start/stop button to stop the collection of movement data. 

Regarding claims 112, 113, 155, Flentov teaches in column 19, lines 12-16: 

It should be apparent to those in the art that the accelerometers of FIG. 13-14 
provide sufficiently detailed information such that the whole of the system 
according to the invention can be mounted to a user of the system directly, rather 
than directly to a vehicle. 

The sensor can be mounted on the user of the system directly e.g., the arm of the user. 

Flentov teaches that the whole of the system can be mounted to a user of the system directly, 

rather than directly to a vehicle. When attached to the arm of the user it will measure movement 

of the arm as well as the whole of the body. The system will still measure movement of the body 

and the ski as a whole. 
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Regarding claim 114, the system of Flentov measures distance as noted above regardless 

of whether the user is skiing, biking, running or walking. 

Regarding claim 115, as noted above, the whole of the system 10 can be mounted to the 

user and therefore is wearable and measures distances including walking, running, skiing or 

biking. 

Regarding claims 118-120, as set forth above, Burdea teaches storing the time/date 

stamp to the first time stamp information. 

Burdea also teaches retrieving the first time stamp information from the real-time clock 

and associate the retrieved first time stamp information with the first user-defined event. 

Likewise, Burdea teaches retrieving the first time stamp information from the real-time 

clock based on the detection of the first user-defined event. 

Regarding claim 122, Flentov teaches that memory can be EEPROM. 

Regarding claim 123, the movement sensor continuously checks for movement once the 

user presses the start button, Flentov 7:38-42. 

Regarding claim 124, Flentov teaches 6:14-22: 

During motion of the ski or mountain bike, the speed sensor 18 sends velocity 
information (over communication line Ila) to the microprocessor subsystem 12; 
while the loft sensor 20 sends loft or "air" time information ( over communication 
line 11 b) to the microprocessor subsystem 12. The speed information and loft 
time information are processed by the microprocessor subsystem 12 to quantify 
actual speed, e.g., in miles per hour, and actual loft time, e.g., in seconds. 

Regarding claims 125-127, displaying information signaling the occurrence of the first 

user-defined event based on the detection of the user-defined event and/or by the first time stamp 

information. The first user-defined event is the run down the mountain. In response to detecting 

the first user-defined event has occurred, the output indicator would display information 
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signaling the occurrence of the first user-defined event which would be loft or "air" time or 

speed. 

Regarding claim 128, one of the user-defined operational parameters is a predetermined 

threshold such as loft or "air" time or speed. The first user-defined event occurs when the 

movement data reaches the predetermined threshold at the end of the run. 

Regarding claim 129, the output indicator displays loft or "air" time information 

signaling the occurrence of the first user-defined event when the movement data reaches the 

predetermined threshold at the end of the run. 

Regarding claims 130, 131, the device stores in memory said first event information and 

the time stamp information, as taught by Burdea, indicating that the predetermined threshold is 

met. 

Regarding claims 133,134,135, Vock teaches in 8:11-15: 

The speed information and loft time information are processed by the 
microprocessor subsystem 12 to quantify actual speed, e.g., in miles per hour, and 
actual loft time, e.g., in seconds. The actual speed and loft time are thereafter 
stored in internal memory 13 

The physical movement data stored in memory is the interpreted physical movement data 

such as speed and loft time, and the stored physical movement data is configured to be 

downloaded to a computer as taught by Burdea. The external software is configured to run on 

the computer. 

Regarding claims 137-140, Burdea teaches producing at least one report based on the 

interpreted physical movement data using the external software, Burdea 4:43-45. Additional 

reports would have been an obvious provision in order to maximize the ability of the specialist to 

develop the best set of instructions for the user. 
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Regarding claims 144, 153, Flentov teaches in column 8, lines 32-33, when the 

microprocessor determines when a threshold has been met, the display will signal the occurrence 

that the user-defined threshold has been met by displaying the loft time, for example. 

Regarding claim 146, Flentov teaches in figure 4 a graph 70 of a representative 

vibrational spectrum 72 that is stored into the microprocessor subsystem 12. In column 10, lines 

29-37: 

The vibrational spectrum between tl and t2 [in figure 4] is comparatively smooth 
as compared to the spectrum outside this region because the user's sporting 
vehicle (e.g., the ski or mountain bike) is in the air and is not therefore subjected 
to the random vibrations of the road or ski slope. Accordingly, this relatively 
smooth spectrum between tl and t2 can be readily discerned from the rest of the 
spectrum by the microprocessor subsystem 12 and evaluated for "air" time: 
specifically, "air" time is t2-tl. 

The user-defined operational parameters comprising a plurality of thresholds respectively 

corresponding to a plurality of notifications for determining the loft "air" time includes a 

relatively smooth vibrational spectrum between tl and t2 readily discerned from the rest of the 

vibration spectrum. Detecting comprises detecting occurrence of one of a plurality of user­

defined events each time the movement data reaches one of the plurality of these thresholds. 

Regarding claim 147, the method further comprises displaying, via an output indicator a 

corresponding one of the notifications indicating that one of the user-defined events has 

occurred. The output indicator would display the loft or "air" time. 

Regarding claim 150, the plurality of thresholds are different from each other. The 

many different loft or "air" times would indicate different loft or "air" time. Each user-defined 

event or "air" time would be different for each jump. 
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A display portion 68 of the display 52 shows a number corresponding to the 
sequential information on display. For example, the illustrated" l" number means 
that the highest "air" time record is currently being displayed; while a number 
greater than one means that a loft time other than the highest loft time is being 
displayed. 

Each loft or "air" time would be ranked based on the highest "air" time record receiving 

the number "l". The next highest "air" time would be ranked number "2" and so on. 

Regarding claim 152, the prior art has already established the convention of using visual 

indicators to display different results. Using a blinking indicator is old and well known and an 

obvious provision in the art of displaying information on a display screen in order to highlight 

one particular piece of data. Where the general conditions of a claim are disclosed in the prior 

art, it is not inventive to discover the optimum or workable ranges by routine experimentation. In 

re Swain et al., 33 CCPA (Patents) 1250, 156 F.2d 239, 70 USPQ 412; Minnesota Mining and 

Mfg. Co. v. Coe, 69 App. D.C. 217, 99 F.2d 986, 38 USPQ 213; Allen et al. v. Coe, 77 App. D.C. 

324, 135 F.2d 11, 57 USPQ 136. Providing blinking lights to highlight a portion of the display is 

well within the realm of the artisan of ordinary skill in the art of displaying information on a 

display screen. 

Regarding claim 153, as noted above, the output indicator or display would signal the 

occurrence of the user-defined events such as loft or "air" time or speed. 

Regarding claim 154, detecting comprises comparing said physical movement data to 

the predetermined threshold. As noted above, the smooth spectrum is the threshold for 

determining the loft or "air" time. 
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Regarding claim 156, measuring the data comprises measuring the data using an 

accelerometer of the portable, self-contained movement measuring device. 

Regarding claims 159, 174 and 190, one of the user-defined operational parameters 

comprise a first predetermined threshold which is when the user has set the predetermined 

threshold for the loft or "air" time. A second predetermined threshold different from the first 

predetermined threshold is the speed. 

The microprocessor is configured to interpret said movement data to determine whether 

the movement data reaches the first predetermined threshold which is the smooth portion 72 of 

the vibrational spectrum shown in figure 4 and whether the movement data reaches the second 

predetermined threshold when it determines whether a third condition is met. Flentov teaches 

2:15-20: 

One preferred aspect of the invention includes a speed sensor, connected to the 
microprocessor subsystem, which senses a third condition that is indicative of a 
velocity of the vehicle. In this aspect, the microprocessor subsystem includes 
means for converting the third condition to information representative of a speed 
of the vehicle. 

Flentov teaches speed parameters in "a third condition that is indicative of a velocity of 

the vehicle." "[T]he microprocessor subsystem includes means for converting the third condition 

to information representative of a speed of the vehicle." 

Regarding claim 160, the output indicator is configured to display first information 

indicating the occurrence of the first user-defined event when it is determined that the first 

predetermined threshold is met. 
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The output indicator is also configured to display second information indicating 

occurrence of the second user-defined event when it is determined that the second predetermined 

threshold is met such as speed of the user. 

Regarding claim 161, the displayed first information, i.e., loft or "air" time, is different 

from the displayed second information i.e., speed. 

Regarding claim 163, the first user-defined event is a predetermined type of movement 

such as the run down the mountain. 

Regarding claims 168, 169, 183, 184, 199, 200, the microprocessor of Flentov is 

configured to detect a second event or run down the mountain, based on at least one of the user­

defined operational parameters where the user stops collection and the movement data at the end 

of the run. The microprocessor is configured to store, in said memory, second event information 

related to the detected second event along with second time stamp information reflecting a time 

at which the second event occurred. 

Regarding claims 175, 191, the output indicator is configured to display first 

information such as loft, indicating occurrence of the first user-defined event when it is 

determined that the first predetermined threshold is met and configured to display second 

information, such as speed, indicating occurrence of the second user-defined event when it is 

determined that the second predetermined threshold or "a third condition" is met. Flentov 

teaches 2: 15-22: 

One preferred aspect of the invention includes a speed sensor, connected to the 
microprocessor subsystem, which senses a third condition that is indicative of a 
velocity of the vehicle. In this aspect, the microprocessor subsystem includes 
means for converting the third condition to information representative of a speed 
of the vehicle. 
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Flentov teaches a third condition or threshold for speed that the microprocessor converts 

to information representative of speed. 

Regarding claims 176, 192, the displayed first information is in seconds and the 

displayed second information is in miles per hour. 

Regarding claims 178, 194, the first user-defined event is a predetermined type of 

movement skiing down a mountain. 

Claims 20 and 118-120, 122-142, 144, 153, 154, 157, 194,199,200 are rejected under 

pre-AIA 35 U.S.C. 103(a) as being unpatentable over Gaudet et al. in view of Burdea et al. 

Regarding claims 20, 118-120, Gaudet teaches a method of monitoring physical 

movement of body parts comprising attaching a portable, self-contained movement measuring 

device 20 to the body of the user for measuring unrestrained movement in any direction. The 

user is capable of moving unrestrained in any direction. 

The method includes measuring data associated with the physical movement using the 

portable, self-contained movement measuring device 20. 

The method includes interpreting, using a microprocessor 40 included in the portable, 

self-contained movement measuring device 20. Gaudet teaches 5:32-37: 

FIG. 4 shows an exemplary embodiment of the foot contact time/foot loft time 
generator 20 shown in FIG. 3. As shown, foot contact time/foot loft time 
generator 20 includes an accelerometer 34, an amplifier circuit 38 (which has a 
high-pass filter 36 included within it), and a micro-controller 40. 

The physical movement data is based on user-defined operational parameters. Gaudet 

teaches user-defined operational parameters in 16:60-64: 
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Alternatively, the parameters or variables could be adjusted automatically via 
software, based upon information input by the user (such as the pushing of a 
button both when the user starts and when the user finishes traversing a known 
distance). 

Gaudet also teaches using timers, column 5, lines 12-14 (emphasis added): 

According to one embodiment, foot contact time/foot loft time generator 20 
includes a micro-controller [ 40] having virtually all circuitry, e.g., memory, 
timers and analog-to-digital (A/D) converters, on board, so that memory unit 54 
need only be used to perform functions such as permanently storing data 
produced by foot contact time/foot loft time generator 20. 

The timers are used to measure "air time" (Ta) and "contact time" (Tc). The method 

includes storing data in said memory 54. 

Gaudet teaches 9:8-15: 

The occurrence of a negative spike event causes an "air time" (Ta) timer in micro­
controller 40 to stop and a "contact time" (Tc) timer to start. The time measured 
by the air time (Ta) timer represents the time difference between the last "positive 
spike event" ( defined below) and the negative spike event just detected. When a 
negative spike event occurs, a "StepCount" value, i.e., a counted number of 
footsteps of the user, also is increment. 

Likewise Gaudet teaches 9:46-51: 

The occurrence of a positive spike event causes the contact time (Tc) timer to stop 
and causes the air time (Ta) timer to start. The time measured by the contact time 
(Tc) timer represents the time difference between the last negative spike event and 
the positive spike event just detected. 

By measuring time intervals between these positive and negative spikes, average "foot 

contact times" (Tc) and "foot loft times" (Ta) of the user may be calculated. To derive the pace 

of the user, the average foot contact time is multiplied by a first constant if it is less than 400 

milli-seconds (ms) and is multiplied by a second constant if it is greater than 400 ms. This pace 

value may, in turn, be used to calculate the distance traveled by the user. 
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The only difference between Gaudet and the claimed invention is using the timer of 

Gaudet to provide time stamp information to be added to the recorded movement data in order to 

keep track of the user's performance over time. 

Burdea teaches a method to monitor physical movement of a body part. The system 

employs an electronic device which tracks and monitors an individual's motion through the use 

of sensors capable of measuring parameters associated with the individual's movement. In 

column 6, lines 30-33, 

Patient data can be stored in database 114 for statistical purposes. Database 114 
can include a time stamp for providing a time history of updates of the patient 
information. 

Burdea teaches the convention of storing performance data over time including a time 

stamp with the data for providing a time history of updates. Gaudet already teaches a timer. A 

clock such as a real-time clock would be required in order to associate a specific time and day 

with each piece of performance data in order to evaluate the user's performance over many days. 

Any conventional means to tag a date and time stamp to the performance data for providing 

statistical information over time would have been obvious to one of ordinary skill. It would have 

been obvious to one of ordinary skill in the art to modify the timer of Gaudet to provide a 

time/date stamp as taught by Burdea to be associated with the movement data in order to 

maintain a time history of user information for statistical purposes. 

Regarding claim 118, as noted above, Burdea teaches the convention of storing, in the 

memory, date information associated with the first time stamp information. 
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Regarding claims 119, 120, as noted above, the microprocessor a real-time clock is a 

conventional means to provide time and date information for storing with the movement data 

based on the detection of the first user-defined event. 

Regarding claims 123, 124, Gaudet teaches in column 8, lines 54-59: 

Essentially, continuous-loop portion 101 continuously monitors the voltage across 
inputs 46 and 48 of micro-controller 40 to determine when negative and positive 
voltages differences (between inputs 46 and 48) in excess of predetermined 
thresholds occur. These negative and positive voltage differences are indicative, 
respectively, of the foot of a user impacting with and leaving the ground. 

In figure 5 of Gaudet, the output of accelerometer 32 is fed into the amplifier circuit 38 

whose output is input to the microcontroller 40. Therefore the microcontroller has a continuous­

loop algorithm 101 that continuously monitors the voltage across amplified signals from the 

accelerometer. 

Regarding claim 125, Gaudet teaches displaying, using an output indicator 26A of the 

portable, self-contained movement measuring device, information signaling the occurrence of the 

first user-defined event based on the detection of the user-defined event. Gaudet teaches the user 

has defined the operational parameters of the event 16:60-64: 

Alternatively, the parameters or variables could be adjusted automatically via 
software, based upon information input by the user (such as the pushing of a 
button both when the user starts and when the user finishes traversing a known 
distance). 

The parameters are based upon information input by the user when the user starts and 

when the user finishes traversing a known distance. 

Regarding claim 126, because the user has defined the first user-defined event, the 

microprocessor simultaneously retrieves the time and date information from the clock to 

associate it with the movement information and display the results. 
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Regarding claim 127, as noted above, the first user-defined event is based on the 

parameters set by the user and the time and date are automatically associated with the movement 

information. Therefore the display signaling the occurrence of the first user-defined event is 

based on both the detection of the user-defined event and the first time stamp information. 

Regarding claim 128, the user-defined event is based on the parameters input by the user 

when the user starts and when the user finishes traversing a known distance. The user-defined 

event occurs when the movement data reaches the predetermined threshold. 

Regarding claim 129, the display will signal the occurrence of the first-user defined 

event when the movement data reaches the predetermined threshold by displaying the results. 

Regarding claim 130, as noted above, the microprocessor will store the first even 

information that indicates the predetermined threshold is met. 

Regarding claim 131, as noted above, the microprocessor will store the first time stamp 

information in association with the first even information. 

Regarding claim 132, in the art of portable battery operated devices, it is well-known to 

an artisan of ordinary skill to provide some indication that the battery power is getting low. 

Regarding claim 133, "memory 54 need only be used to perform functions such as 

permanently storing data produced by foot contact time/foot loft time generator 20" Gaudet, 

5:15-18. 

Regarding claims 134, 135, as noted above, Burdea teaches remote workstation 20 can 

be coupled over network 22 to computer workstation 14. Obviously, computer workstation 14 

has software configured to communicate with external software in the remote workstation 20 

wherein the external software is configured to present the downloaded movement data to the user 
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in the display. Remote workstation 20 is for receiving performance data, analyze data and 

communicate new rehabilitation instructions to computer workstation 14. 

Regarding claims 136-140, the external software is configured to interpret the 

movement data and produce at least one report. The purpose of the external computer is to 

analyze the data and to communicate new instructions for the user to the local workstation 14. 

Producing reports on the movement data including historical data would be obvious to one of 

ordinary skill in the art in order to develop new instructions for the user. Burdea teaches, column 

4, lines 43-50, the workstation 14 is coupled to hard copy device 18 for producing a hard copy of 

diagnostic information including rehabilitation progress charts. 

Regarding claim 141, the movement data is configured to be downloaded to the 

computer via a wired connection. Burdea's network 22 is a wired connection. 

Regarding claim 142, wireless connections are old and well known and an obvious 

equivalent means of communicating information from one computer to another. 

Regarding claim 144, the user-defined event is based on the parameters input by the user 

when the user starts and when the user finishes traversing a known distance, Gaudet;l6:60-64. 

The user-defined event occurs when the movement data reaches the predetermined threshold set 

forth by the user. The output indicator will indicate the predetermined threshold being reached 

by displaying the results. 

Regarding claims 153, 154, Gaudet teaches displaying, using an output indicator 26A of 

the portable, self-contained movement measuring device, information signaling the occurrence of 

the first user-defined event based on the detection of the user-defined event. Gaudet teaches the 

user has defined the operational parameters of the event 16:60-64: 
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Alternatively, the parameters or variables could be adjusted automatically via 
software, based upon information input by the user (such as the pushing of a 
button both when the user starts and when the user finishes traversing a known 
distance). 

The parameters are based upon information input by the user when the user starts and 

when the user finishes traversing a known distance. 

Regarding claim 157, as noted above, distance is one of the parameters that is measured 

and displayed. 

Regarding claim 194, the first user-defined event is a predetermined type of movement 

i.e., walking. 

Regarding claims 199 and 200, the microprocessor detects a second event based on at 

least one of the user-defined operational parameters and the movement data and storing in 

memory the second event information related to the detected second event along with second 

time stamp information reflecting a time at which the second event occurred. The second event 

would be when the user uses the portable, self-contained device a second time to record the 

walking activities. 

Claim 122 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

Gaudet and Burdea as applied to claim 20 above, and further in view of Flentov. 

Regarding claim 122, Flentov teaches "[t]he memory may be nonvolatile such as battery 

backed RAM or Electrically Erasable Programmable Read Only Memory (EEPROM)" column 

14, lines 33-35. Therefore, the memory continues to store movement data in response to battery 

power being lost from said power source. It would have been obvious to one of ordinary skill in 
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the art to further modify Gaudet to use EEPROM memory as taught by Flentov to store the 

information so that the information stored is not lost in the event of a power loss. 

Claims 1, 13, 20 and 21, 31-33, 35-56, 58, 60, 61, 64-66, 68-73, 75-77, 79-99, 101,103, 

104,107-116,118-120,122-142,144,146,147,150-161,163,168,169,174-176,178,183,184, 

189-192, 194,199,200 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 

over Vock et al. in view of Burdea et al. 

Regarding claims 1, 13, 20, 21, 31-33, 189, Vock teaches a portable, self-contained 

device 10 comprising a movement sensor 18, 20, a power source 22, a microprocessor 12, a user 

input 14, memory 13 and an output indicator 16 or display. 

The movement sensor 18, 20 measures data associated with unrestrained movement in 

any direction and generating signals indicative of said movement. As shown in figure 2 the 

portable, self-contained device 10 is mounted to the ski of the user. The user can manipulate the 

skis in an unrestrained movement in any direction. The sensor 18, 20 generates signals 

indicative of the unrestrained movement. 

The microprocessor 12 is connected to the movement sensor 18, 20 and the power source 

22 and is capable of receiving, interpreting, storing and responding to the movement data based 

on user-defined operational parameters. Vock teaches in column 8, lines 3-22: 

Briefly, the invention shown in FIG. 1 operates as follows. The housing 24 is 
attached or mounted to a sporting device, such as a ski or mountain bike, such that 
a user of the ski or mountain bike can access the system 10. During motion of the 
ski or mountain bike, the speed sensor 18 sends velocity information ( over 
communication line 1 la) to the microprocessor subsystem 12; while the loft 
sensor 20 sends loft or "air" time information ( over communication line 11 b) to 
the microprocessor subsystem 12. The speed information and loft time 
information are processed by the microprocessor subsystem 12 to quantify actual 
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speed, e.g., in miles per hour, and actual loft time, e.g., in seconds. The actual 
speed and loft time are thereafter stored in internal memory 13 until, at least, the 
speed and time data are accessed by a user of the system 10. Upon access through 
the user interface 14 (communicating with the microprocessor subsystem 12 via 
communication line llc), a user of the system 10 can command the display of the 
speed and loft time data (sent across communication line l ld) on the display 16 in 
order to evaluate his or her performance in the sporting activity. 

The user, through the user interface 14, commands the microprocessor 12 to display the 

speed and loft time data on the display 16 in order to evaluate his or her performance in the 

sporting activity. 

Vock also teaches a clock element in column 3, lines 17-21: 

Preferably, the microprocessor subsystem of the invention includes a [clock] 
element, e.g., a 24-hour clock, for providing information convertible to an elapsed 
time. Accordingly, the subsystem can perform various calculations, e.g., dead 
time, on the data acquired by the apparatus for display to a user. 

The clock of Vock is used for calculating the various elapsed times however, providing a 

clock that can also associate dates as well as time of day to the movement data, the user can 

thereby collect data over days, weeks or months to track performance over time. Such would 

have been an obvious provision to one of ordinary skill in the art as exemplified by Burdea. 

Burdea is cited to teach the convention of storing data for statistical purposes by 

including a time stamp associated with the data thereby providing historical progress, see column 

6, lines 30-33. Any conventional means to tag a date and time stamp to the movement data for 

providing statistical information over time would have been obvious to one of ordinary skill. A 

real-time clock is a well-known example of a means to provide a date and time stamp. It would 

have been obvious to one of ordinary skill in the art to modify Vock to include a time/date stamp 

as taught by Burdea such as real-time clock in order to track the movement data over time. 
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Vock teaches many different embodiments for the speed sensor and the loft sensor. In 

column 20, lines 27-30, six accelerometers are used: 

Specifically, six accelerometers are connected with various sensitive orientations 
to collect pitch 207a yaw 207b, roll 207c, surge 207d, heave 207e, and sway 207! 
accelerations. 

Vock also teaches how to derive speed and direction in column 20, line 62 to column 21, 

lines 1-5: 

Also shown in FIG. 14A are translational integrators 209a-209c which convert the 
compensated accelerations from inputs 207 d-207! to translational velocities by 
integration. Integrators 210a-210c likewise integrate inputs of pitch 207 a, yaw 
207b, and roll 207c to angular velocity while integrators 211a-211c provide a 
further integration to convert the angular velocities to angular position. The 
angular positional information and translational velocity information is combined 
and processed at the speed and direction resolution section 212 to derive speed 
and direction. 

The accelerometers 207d-207f are used to determine the angular positional information 

and translational velocity information. The angular positional information and the velocity 

information is combined and processed at the speed and direction resolution section 212 to 

derive speed and direction. 

Additionally, Vock teaches in lines 58-62 of column 17: 

It should be clear to those skilled in the art that fewer, or greater, numbers of 
accelerometers are within the scope of the invention, so long as they collectively 
determine speed. In effect, the fewer number of accelerometers results in reduced 
accuracy; not reduced functionality. Rather, in an ideal situation, one 
accelerometer can be used to detect speed; which is the integral of the 
acceleration over time. Further, a double integration over the same period 
provides distance; and, therefore, the invention can also provide distance in at 
least one embodiment of the invention. 

The movement data of any one accelerometer can be used to determine speed and 

distance through integration and double integration, respectively. 
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Sensor 20 is a loft sensor that detects when the skier is in the air during a jump. The loft 

sensor 20 may be constructed by several known components. Preferably, the sensor 20 is either 

an accelerometer or a microphone assembly. FIG. 4 illustrates a graph 70 of a representative 

vibrational spectrum 72 that is stored into the microprocessor subsystem 12. Vock 12:22-30: 

The vibrational spectrum between tl and t2 [in FIG. 4] is comparatively smooth 
as compared to the spectrum outside this region because the user's sporting 
vehicle (e.g., the ski or mountain bike) is in the air and is not therefore subjected 
to the random vibrations of the road or ski slope. Accordingly, this relatively 
smooth spectrum between tl and t2 can be readily discerned from the rest of the 
spectrum by the microprocessor subsystem 12 and evaluated for "air" time: 
specifically, "air" time is t2-tl. 

Regarding the new claim language added in the last amendment, the Vock device is for 

"detecting a first user-defined event [such as a first run down the mountain] based on at least one 

of the user-defined operation parameters and the movement data" that records the physical 

activity that occurs from the top of the run to the bottom of the run. Vock teaches 9:30-34: 

A user presses the start/stop button 58 at the start of activity--such as at the start 
of skiing down a slope or biking down a trail--and presses the button 58 at the 
completion of activity to cease the acquisition of data 

The at least one user-defined operational parameter is a predetermined threshold when 

the user at the top of the run predetermines when the threshold occurs at the end of the run. At 

the end of the run, the user pushes button 58 a second time to stop recording movement data. 

When the user stops recording movement data, the microprocessor, in response thereto, stores 

the movement data along with the time stamp as taught by Burdea. The time stamp accurately 

stores the time in which the user-defined event occurred at the end of the run. Therefore, the 

modified Vock device is for "storing first event information related to the detected first user-
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defined event along with first time stamp information reflecting a time at which the first user­

defined event occurred" as claimed. 

Claim 13, recites, in addition to the limitations of claim 1, an input/output port, a 

computer capable of interpreting and reporting the movement data based on operational 

parameters, and a download device connected to the movement measuring device and the 

computer for transmitting the movement data and operational parameters between the movement 

measuring device and the computer for analysis, reporting and operation purposes. 

Vock teaches at least one user input 14 connected to the microprocessor 12 for 

controlling the operation of the device. 

Vock teaches an output indicator 16. 

Burdea teaches 4:47-50: 

Remote workstation 20 can be used at a medical specialist location for receiving 
diagnostic information and communicating rehabilitation instructions to computer 
workstation 14. 

The remote workstation 20 is a computer running a program capable of interpreting and 

reporting said movement data based on the operational parameters. The program can generate 

reports of the user's progress for analysis. 

Burdea teaches network 22 that provides communication between the workstation 14 and 

the remote workstation 20. Obviously, the workstation 14 and workstation 20 include 

input/output ports in order to communicate with each other. The download device is the network 

interface card which allows transmitting the movement data and operational parameters between 

the movement measuring device and the remote computer for analysis, reporting and operation 

purposes. 
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Vock teaches the pressure sensor 221 determines the speed of vertical descent and the 

inclinometer 222 determines the angle. Since the angle of descent is known, and the rate of 

descent is known, the true speed is determined and displayed. 

Regarding claim 20, Vock teaches a method to monitor physical movement of a body 

part comprising the steps of attaching a portable, self-contained movement measuring device 10 

to the body part of the skis for measuring unrestrained movement in any direction. The sensors 

221 and 222 measure data associated with the physical movement. The microprocessor 12 

interprets the physical movement data based on user-defined operational parameters. As noted in 

claim 1, Vock teaches when the user stops recording movement data, the microprocessor, in 

response to the button 58 being pushed a second time, stores the movement data along with the 

time stamp as taught by Burdea. The time stamp accurately stores the time in which the user­

defined event occurred at the end of the run. 

As noted above in claim 1, Vock teaches a clock element for measuring elapsed time. 

Burdea teaches a method of storing the movement data along with time stamp information in 

memory. Burdea would inherently include a clock element in order to provide time and date 

information to be stored along with the movement data in memory 13 for developing historical 

data for a person to analyze. The modified Vock device would store in memory the first event 

information related to the detected first user-defined event along with first time stamp 

information reflecting a time at which the first user-defined event occurred. 

The method further includes a microprocessor for detecting a first user-defined event 

based on at least one of the user-defined operational parameters and the movement data that 
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records the physical activity that occurs from the top of the run to the bottom of the run, see 

Vock 9:30-34. 

Regarding claim 21, Vock teaches using pressure sensors 221 to determine speed and 

inclinometers 222 to determine the angle. The angle data would be taken along two orthogonal 

axes i.e., horizontal and vertical. 

Regarding claim 31, the microprocessor stores in memory the date associated with the 

first time stamp. 

Regarding claim 32, the microprocessor 12 retrieves the time stamp, as taught by 

Burdea, with the date from the "real-time clock" to associate the time stamp with the first user­

defined event. 

Regarding claim 33, the microprocessor 12 retrieves the time stamp, as taught by 

Burdea, from the "real-time clock" based on the occurrence of the user defined event. 

Regarding claims 35, 79, 122, Vock teaches 16:25-29: 

The subsystem 150 stores information about the user's activity in memory. This 
memory may be external to the CPU 152, such as shown as memory 154, but 
preferably resides in the RAM 152c. The memory may be nonvolatile such as 
battery backed RAM or Electrically Erasable Programmable Read Only Memory 
(EEPROM). 

Vock teaches conventional memory includes nonvolatile memory such as battery backed 

RAM or Electrically Erasable Programmable Read Only Memory (EEPROM). Such is well­

known to the artisan of ordinary skill. EEPROM is a well-known form of Read Only Memory 

used to store data that must be saved when power is removed. Therefore, the memory continues 

to store movement data in response to battery power being lost from said power source. 

Regarding claims 36, 37, 80, 81,123,124, Vock teaches in column 8, lines 6-17: 
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During motion of the ski or mountain bike, the speed sensor 18 sends velocity 
information (over communication line Ila) to the microprocessor subsystem 12; 
while the loft sensor 20 sends loft or "air" time information ( over communication 
line 11 b) to the microprocessor subsystem 12. The speed information and loft 
time information are processed by the microprocessor subsystem 12 to quantify 
actual speed, e.g., in miles per hour, and actual loft time, e.g., in seconds. The 
actual speed and loft time are thereafter stored in internal memory 13 until, at 
least, the speed and time data are accessed by a user of the system 10. 

The movement sensors 18 and 20 will continuously transmit movement data to the 

microprocessor 12. The speed and loft time information are processed by the microprocessor 12 

to quantify actual speed in miles per hour and actual loft time in seconds where the actual speed 

and loft times are thereafter stored in internal memory 13. 

Regarding claims 38, 82, 125, 129, the output indicator 16 is configured to display the 

results of the first user-defined event or run including speed and loft or "air" time based on the 

detection of the first user-defined event as predetermined by the user, 9:30-34. 

Regarding claims 39, 40, 83, 84, 126, 127, the same display 16 would display 

information signaling the occurrence of the first user-defined event based on the detection of the 

first user-defined event and the first time stamp information. As set forth in claim 1, when the 

microprocessor detect the parameter that determines the end of the physical activity Burdea 

teaches storing a time/date stamp with the physical activity data and displaying the results. 

Regarding claims 41, 85, 128, Vock teaches in column 9, lines 30-33: 

A user presses the start/stop button 58 at the start of activity--such as at the start 
of skiing down a slope or biking down a trail--and presses the button 58 at the 
completion of activity to cease the acquisition of data 

One of the user-defined operational parameters is a predetermined threshold when the 

user stops the acquisition of data. The microprocessor detects this predetermined threshold when 
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the button 58 being pressed a second time signaling the occurrence of the first user-defined event 

when the movement data reaches the predetermined threshold. 

Regarding claims 42, 86, Vock teaches in column 2, line 66 to column 3, line 3: 

a user interface for providing external inputs to the apparatus, including one or 
more of the following: a start/stop button for selectively starting and stopping the 
acquisition of data by the apparatus 

The predetermined threshold is met when the user presses the start/stop button a second 

time to stop the acquisition of data. The output indicator 16 is configured to display the results 

of the run such as speed and loft time. 

Regarding claims 43, 87,130, Vock teaches in 8:11-15: 

The speed information and loft time information are processed by the 
microprocessor subsystem 12 to quantify actual speed, e.g., in miles per hour, and 
actual loft time, e.g., in seconds. The actual speed and loft time are thereafter 
stored in internal memory 13 

Memory 13 stores the first event information indicating the threshold is met. 

Regarding claims 44, 75, 76, 88, 131, Burdea teaches adding a time/date stamp with the 

first event information where the microprocessor retrieves the time/date stamp and stores it with 

the first user-defined event information in memory 13. The microprocessor obviously has to 

retrieve the time/ date from the "real- time clock". 

Regarding claims 45, 89, 132, in the art of portable battery operated devices, it is well­

known to an artisan of ordinary skill to provide some indication that the battery power is getting 

low. 

Regarding claims 46, 90, the output indicator can include LCD and LED displays, see 

Vock, column 2, lines 30-31. 

IPR2018-00565 
Garmin EX1003 Page 149



Application/Control Number: 90/013,201 

Art Unit: 3993 

Page 45 

Regarding claims 47, 91, the movement data stored in memory is configured to be 

downloaded to a computer as shown in figure 22. The information is downloaded to the base 

608 that includes a computer, 26:18. 

Regarding claims 48, 92, as noted above, Burdea teaches remote workstation 20 can be 

coupled over network 22 to computer workstation 14. Obviously, computer workstation 14 has 

software configured to communicate with external software in the remote workstation 20 

wherein the external software is configured to present the downloaded movement data to the user 

in the display. It would have been obvious to modify Vock to download the physical activity 

from the local microprocessor to an external computer over a network as taught by Burdea in 

order to have the information saved at a different location so the information can be analyzed and 

processed for improving the user's performance. 

Regarding claims 49, 50, 93, as noted above, Burdea taught the external software in the 

remote computer 20 is configured to run on the external computer where it can be analyzed by 

the user. 

Regarding claims 51, 94, 136, 137, 138, 139, 140, the external software is configured to 

interpret the movement data and produce at least one report. The purpose of the external 

computer is to analyze the data and to communicate new instructions for the user to the local 

workstation 14. Producing reports using the movement data including historical data would be 

obvious to one of ordinary skill in the art in order to enhance the performance of the user. 

Burdea teaches, column 4, lines 43-50, the workstation 14 is coupled to hard copy device 18 for 

producing a hard copy of diagnostic information including rehabilitation progress charts. The 
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Regarding claims 52, 95, 140, the external software is configured to interpret the 

movement data and produce at least one history report. The purpose of the external computer is 

to analyze the historical data. Producing reports on the movement data including historical data 

would be obvious to one of ordinary skill in the art in order to develop new instructions for the 

user. 

Regarding claims 53, 96, the history report obviously includes dates and time of the 

movement data. It is important to include the dates and times in order to view historical changes 

in the user's development in order to generate a new training program for the user. 

Regarding claims 54, 97, the external software is configured to allow the user to 

program additional reports and histories with respect to the movement data. If it can generate 

one report and one history report, it can generate a plurality of reports and histories. 

Regarding claims 55, 98, 141, the movement data is configured to be downloaded to the 

computer via a wired connection. Burdea teaches network 22 is a wired connection. 

Regarding claims 56, 99, 142, wireless connections are old and well known and an 

obvious equivalent means of communicating information over air waves. 

Regarding claims 58, 101, 144, the output indicator provides a visual indicator to the 

user regarding the threshold being met. Displays 16, 52, 162, 630 would display the loft or "air" 

time, speed of the user, distance traveled, etc. based on the microprocessor determining that the 

threshold is met. 
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Regarding claims 60, 61, 104, 146, 147, the memory stores the user-defined operational 

parameters comprising a plurality of thresholds respectively corresponding to a plurality of 

notifications. One type of operational parameters occurs each time the loft or "air" time event 

happens. It includes the smooth vibrational spectrum threshold between tl and t2 as shown in 

figure 4. Each time the movement data reaches this threshold, the microprocessor is configured 

to detect that the loft or "air" time user-defined event has occurred. The microprocessor is 

configured to calculate the actual loft or "air" and store it in memory and will send the 

information to the output indicator to display the loft or "air" time data indicating that the user­

defined loft or "air" time event has occurred. 

Regarding claims 64, 107, 150, the plurality of thresholds are different from each other 

because they are collected at different times and represent different jumps. Moreover, the 

plurality of thresholds would also include speed. 

Regarding claims 65, 108, 151, the plurality of notifications have different visual 

indicators because one measures speed and another measures loft time. 

Regarding claims 66, 109, 152, the prior art has already established the convention of 

using visual indicators to display different results. Using a blinking indicator is old and well 

known and an obvious provision in the art of displaying information on a display screen in order 

to highlight one particular piece of data. Where the general conditions of a claim are disclosed in 

the prior art, it is not inventive to discover the optimum or workable ranges by routine 

experimentation. In re Swain et al., 33 CCPA (Patents) 1250, 156 F.2d 239, 70 USPQ 412; 

Minnesota Mining and Mfg. Co. v. Coe, 69 App. D.C. 217, 99 F.2d 986, 38 USPQ 213; Allen et 

al. v. Coe, 77 App. D.C. 324, 135 F.2d 11, 57 USPQ 136. Providing blinking lights to highlight 
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a portion of the display is well within the realm of the artisan of ordinary skill in the art of 

displaying information on a display screen. 

Regarding claims 68, 111, the microprocessor is configured to detect occurrence of the 

first user-defined event by comparing the movement data to the predetermined threshold which 

occurred when the user pressed the start/stop button 58 a second time. 

Regarding claims 69,112,155, Vock teaches in column 21, lines 31-35, the device can 

be mounted to the user. Therefore, the device is capable of being placed on the user's arm and 

still be able to perform the function of recording the speed of the user, for example. 

Regarding claims 70, 113, 155, with the device attached to the user's arm the sensor 

measures movement of the user's arm along with the user's body which will measure the speed 

of the user. 

Regarding claims 71, 72, 114, 115, the movement sensor measures distance as well as 

speed. Vock teaches in column 20, lines 6-9, "one accelerometer can be used to detect speed; 

which is the integral of the acceleration over time. Further, a double integration over the same 

period provides distance". Therefore, the movement sensor of Vock would also measure 

distance . The distance is the same whether the user is walking, skiing or biking. 

Regarding claims 73, 116, 118-120, 123, 124, 134, 135, 158, as noted above, Burdea 

teaches including a time stamp for associating the time/date stamp with the movement data and 

user-defined events for providing a time history of updates of the user performance for storing in 

memory. The microprocessor also stores in memory the date associated with the time stamp. 

The microprocessor also continuously checks movement data received from the 

movement sensor after the user presses the start button, Vock 8:6-17. 
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The output indicator is configured to display information signaling the occurrence of the 

first user-defined event based on the detection of the first user-defined event and the first time 

stamp information. 

The movement data stored in memory is configured to be downloaded to the computer 

14, 20. 

Software is configured to communicate with external software configured to run on a 

computer 14, 20 and present the downloaded movement data. 

The external software is configured to produce at least one report based on the movement 

data. 

The memory stores a plurality of user-defined thresholds for the loft or "air" time and 

speed, for example. The plurality of thresholds corresponds to a plurality of notifications such as 

loft or "air" time and speed. Each time the movement data reaches one of the plurality of 

thresholds, the microprocessor is configured to detect that one of the user-defined events 

occurred. 

The sensor can be mounted on the arm of the user and measures the movement of the 

user's arm to determine the speed of the user. 

Regarding claim 77, as noted above, Burdea teaches including a time stamp for 

associating the time/date stamp with the movement data so as to provide a time history of the 

user performance to be stored in memory. 

Regarding claim 103, memory is configured to store the user-defined operational 

parameters and a plurality of thresholds respectively corresponding to a plurality of notifications. 
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microprocessor is configured to detect that one of a plurality of user-defined events occurred. 

Regarding claim 104, the output indicator 16, 52, 162,274, 630, 744a, is configured to 

display a corresponding notification indicating that one of the user-defined events has occurred 

such as loft time. 

Regarding claim 110, the output indicator 16, 52, 162,274, 630, 744a, is configured to 

signal the occurrence of user-defined events such as loft time and speed. 

Regarding claims 125-128, as noted above, Burdea teaches including a time stamp for 

associating the time/date stamp with the movement data so as to provide a time history of the 

user performance to be stored in memory. The output indicator or displays 16, 52, 162, 630 are 

configured to signal the occurrence of user-defined events such as speed and loft time which is 

based on movement data. 

Regarding claim 129, the output indicator will signal the occurrence of the first user­

defined event when the movement data reaches the predetermined threshold at the end of the run. 

At least one of the plurality of thresholds set by the user such as loft or "air" time or speed which 

the output indicator will display. 

Regarding claim 130, memory stores the first event information indicating that the 

predetermined threshold is met at the end of the physical activity. 

Regarding claim 131, the microprocessor records the time and date of the threshold 

being met. The microprocessor records the time and date for all movement data. 

Regarding claims 133-135, Vock teaches in 8:11-15: 

The speed information and loft time information are processed by the 
microprocessor subsystem 12 to quantify actual speed, e.g., in miles per hour, and 
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actual loft time, e.g., in seconds. The actual speed and loft time are thereafter 
stored in internal memory 13 

The physical movement data stored in memory is the interpreted physical movement data 

such as speed and loft time, and the stored physical movement data is configured to be 

downloaded to a computer as taught by Burdea. The external software is configured to run on 

the computer. 

Regarding claims 136-140, Burdea teaches 4:43-50 producing reports based on the 

interpreted physical movement data using external software. Since the movement data includes 

time/date stamps, history reports can also be generated. Additional reports and histories with 

respect to the interpreted physical movement data can be generated. The additional reports and 

histories can be programmed by the user via external software. All of the means to generate 

reports are taught by the prior art. Whether the reports are created by a specialist in the art or by 

a user is well within the realm of the artisan of ordinary skill. 

Regarding claim 153, Vock teaches signaling the occurrence of a user-defined event 

such as speed or loft time which is based on the threshold being met. 

Regarding claim 154, Vock teaches at least one of the user-defined operational 

parameters is a predetermined threshold for determining speed and loft time, and the first user­

defined event occurs when the movement data reaches the predetermined threshold as set forth at 

the end of the run. The detecting comprises comparing the physical movement data to the 

predetermined threshold at the end of the run. 

Regarding claim 156, Vock teaches measuring the movement data to determine the 

speed or loft time of the portable, self-contained movement measuring device. 
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Regarding claims 159, 174 and 190, the user-defined operational parameters comprise a 

first predetermined threshold which is when the user has set the predetermined threshold for the 

first user-defined event e.g., when the user makes a jump. The first predetermined threshold is 

when the user leaves the ground where the movement data is relatively smooth as shown in 

figure 4 at 72. The microprocessor interprets the smooth portion of the movement data as the 

first user-defined event. 

A second predetermined threshold different from the first predetermined threshold is 

speed. The second user-defined event occurs when the movement data reaches the second 

predetermined threshold. Vock teaches 2:45-50: 

One preferred aspect of the invention includes a speed sensor, connected to the 
microprocessor subsystem, which senses a third condition that is indicative of a 
velocity of the vehicle. In this aspect, the microprocessor subsystem includes 
means for converting the third condition to information representative of a speed 
of the vehicle. 

The microprocessor is configured to interpret said movement data to determine whether 

the movement data reaches the first predetermined threshold which is when the movement data is 

relatively smooth as noted above and to determine whether it senses a third condition that is 

indicative of the velocity. 

Regarding claims 160, 175, 176, 191, 192, the output indicator is configured to display 

first information indicating the occurrence of the first user-defined event when it is determined 

that the first predetermined threshold is met such as loft or "air" time. 

The output indicator is also configured to display second information indicating the 

occurrence of the second user-defined event when is determined that the second predetermined 

threshold is met such as speed of the user. 
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Regarding claims 161, the displayed first information, i.e., loft or "air" time, is different 

from the displayed second information i.e., speed. 

Regarding claims 163, 178, 194, the first user-defined event is a predetermined type of 

movement such as a run down the mountain. 

Regarding claims 168, 183, 199, the microprocessor of Vock is configured to detect a 

second event or run down the mountain based on at least one of the user-defined operational 

parameters, where the user stops collection of movement data, and the movement data at the end 

of the run. The microprocessor is configured to store, in said memory, second event information 

related to the detected second event along with second time stamp information reflecting a time 

at which the second event occurred at the end of the run. 

Regarding claims 169, 184, 200, the second event is a predetermined type of movement 

such as a second run down the mountain. 

THIS ACTION IS MADE FINAL. 

Patent owner's amendment filed 14 October 2014 necessitated the new grounds of 
rejection presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. See 
MPEP § 706.07(a). 

A shortened statutory period for response to this action is set to expire 2 Months from the 
mailing date of this action. 

Extensions of time under 37 CFR 1.136(a) do not apply in reexamination 
proceedings. The provisions of 3 7 CFR 1.136 apply only to "an applicant" and not to parties in a 
reexamination proceeding. Further, in 35 U.S.C. 305 and in 37 CFR l.550(a), it is required that 
reexamination proceedings "will be conducted with special dispatch within the Office." 

Extensions of time in reexamination proceedings are provided for in 37 CFR 
l.SSO(c). A request for extension of time must specify the requested period of extension and it 
must be accompanied by the petition fee set forth in 37 CFR 1.17 (g). Any request for an 
extension in a third party requested ex parte reexamination must be filed on or before the day on 
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which action by the patent owner is due, and the mere filing of a request will not effect any 
extension of time. A request for an extension of time in a third party requested ex parte 
reexamination will be granted only for sufficient cause, and for a reasonable time specified. Any 
request for extension in a patent owner requested ex parte reexamination for up to two months 
from the time period set in the Office action must be filed no later than two months from the 
expiration of the time period set in the Office action. A request for an extension in a patent 
owner requested ex parte reexamination for more than two months from the time period set in 
the Office action must be filed on or before the day on which action by the patent owner is due, 
and the mere filing of a request for an extension for more than two months will not effect the 
extension. The time for taking action in a patent owner requested ex parte reexamination will 
not be extended for more than two months from the time period set in the Office action in the 
absence of sufficient cause or for more than a reasonable time. 

The filing of a timely first response to this final rejection will be construed as including a 
request to extend the shortened statutory period for an additional month, which will be granted 
even if previous extensions have been granted. In no event, however, will the statutory period for 
response expire later than SIX MONTHS from the mailing date of the final action. See MPEP § 
2265. 

Amendment in Reexamination Proceedings 

In any reexamination proceeding under this chapter, the patent owner will be 
permitted to propose any amendment to his patent and a new claim or claims thereto, in order to 
distinguish the invention as claimed from the prior art cited under the provisions of section 301 
of this title, or in response to a decision adverse to the patentability of a claim of a patent. See 35 
U.S.C. 305. For this reason, patent owner is notified that any amendment to a claim not 
involved in the reexamination proceeding may not be entered, and if entered, will bring 
that claim into the reexamination proceeding. See 37 CPR 1.104. 

Patent owner is also notified that any proposed amendment to the specification and/or 
claims in this reexamination proceeding must comply with 37 C.P.R. 1.530(d)-U), must be 
formally presented pursuant to 37 C.P.R. 1.52(a) and (b), and must contain any fees required by 
37 C.P.R. 1.20(c). See MPEP § 2250(IV) for examples to assist in the preparation of proper 
proposed amendments in reexamination proceedings. Also, in accordance with 37 CPR 1.530(e), 
each claim amendment must be accompanied by an explanation of the support in the disclosure 
of the patent for the amendment (i.e., support for the changes made in the claim(s), support for 
any insertions and deletions). The failure to submit an explanation will generally result in a 
noncompliant response since the failure to set forth the support in the disclosure goes to the 
merits of the case (see MPEP § 2266.01). Such an amendment submitted after final rejection will 
not be entered. 

Notification of Concurrent Proceedings 
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The patent owner is reminded of the continuing responsibility under 37 C.F.R. l .565(a) 
to apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving 
the patent throughout the course of this reexamination proceeding. Likewise, if present, the third 
party requester is also reminded of the ability to similarly apprise the Office of any such activity 
or proceeding throughout the course of this reexamination proceeding. See MPEP §§ 2207, 2282 
and 2286. 

Service of Papers 

After filing of a request for ex parte reexamination by a third party requester, any 
document filed by either the patent owner or the third party requester must be served on the other 
party ( or parties where two or more third party requester proceedings are merged) in the 
reexamination proceeding in the manner provided in 37 CPR 1.248. The document must reflect 
service or the document may be refused consideration by the Office. See 37 CPR l.550(f). 

Conclusion 

All correspondence relating to this ex parte reexamination proceeding should be directed: 

By EFS: Registered users may submit via the electronic filing system EFS-Web, at 
https:// ef s. uspto. gov/ efile/myportal/ef s-registered. 

By Mail to: Mail Stop Ex Parte Reexam 
Central Reexamination Unit 
Commissioner for Patents 
United States Patent & Trademark Office 
P.O. Box 1450 Alexandria, VA 22313-1450 

By FAX to: (571) 273-9900 

By hand: 

Central Reexamination Unit 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

For EFS-Web transmissions, 37 CPR l.8(a)(l)(i) (C) and (ii) states that correspondence 
( except for a request for reexamination and a corrected or replacement request for 
reexamination) will be considered timely filed if (a) it-is transmitted via the Office's 
electronic- filing system in accordance with 37 CPR l.6(a)(4), and (b) includes a 
certificate of transmission for each piece of correspondence stating the date of 
transmission, which is prior to the expiration of the set period of time in the Office action. 
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I. AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

proceeding: 

LISTING OF CLAIMS: 

1. (currently amended): A portable, self-contained device for monitoring movement of 

body parts during physical activity, said device comprising: 

a movement sensor capable of measuring data associated with unrestrained movement in 

any direction and generating signals indicative of said movement; 

a power source; 

a microprocessor connected to said movement sensor and to said power source, said 

microprocessor capable of receiving, interpreting, storing and responding to said movement data 

based on user-defined operational parameters, detecting a first user-defined event based on at 

least one of the user-defined operational parameters and the movement data, and storing first 

event information related to the detected first user-defined event along with first time stamp 

information reflecting a time at which the first user-defined event occurred; 

at least one user input connected to said microprocessor for controlling the operation of 

said device; 

a real-time clock connected to said microprocessor; 

memory for storing said movement data; and 

an output indicator connected to said microprocessor for signaling the occurrence of user-

defined events; 

wherein said movement sensor measures the angle and velocity of said movement. 
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2. ( original): The device of claim 1 further comprising at least one input/output port 

connected to said microprocessor for downloading said data and uploading said operational 

parameters to and from a computer. 

3. (original): The device of claim 1 wherein said device is compact and weighs less than 

one pound. 

4. ( original): The device of claim 1 wherein said movement sensor comprises at least one 

accelerometer. 

5. (original): The device of claim 1 wherein said movement sensor can simultaneously 

detect real time movement along at least two orthogonal axes. 

6. (original): The device of claim 1 wherein said movement sensor is housed separately 

from said microprocessor. 

7. ( original): The device of claim 1 wherein said monitored body part movement is torso 

or limb movement. 

8. (original): The device of claim 1 wherein said data measured by said movement sensor 

includes the distance of said movement. 
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9. ( original): The device of claim 1 wherein said output indicator is visual. 

10. (original): The device of claim 1 wherein said output indicator is audible. 

11. ( original): The device of claim 1 wherein said output indicator is tactile. 

12. ( original): The device of claim 1 wherein said user input is a switch. 

13. (currently amended): A system to aid in training and safety during physical activity, 

said system comprising 

a portable, self-contained movement measuring device, said movement measuring device 

further comprising 

a movement sensor capable of measuring data associated with unrestrained movement in 

any direction and generating signals indicative of said movement; 

a power source; 

a microprocessor connected to said power source, said microprocessor capable of 

receiving, interpreting, storing and responding to said movement data based on user-defined 

operational parameters, detecting a first user-defined event based on at least one of the user­

defined operational parameters and the movement data, and storing first event information 

related to the detected first user-defined event along with first time stamp information reflecting 

a time at which the first user-defined event occurred; 
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at least one user input connected to said microprocessor for controlling the operation of 

said device; 

a real-time clock connected to said microprocessor; 

memory for storing said movement data; 

at least one input/output port connected to said microprocessor for downloading said data 

and uploading said operational parameters; and 

an output indicator connected to said microprocessor; 

a computer running a program capable of interpreting and reporting said movement data 

based on said operational parameters; and 

a download device electronically connected to said movement measuring device and said 

computer for transmitting said movement data and operational parameters between said 

movement measuring device and said computer for analysis, reporting and operation purposes; 

wherein said movement sensor measures the angle and velocity of said movement. 

14. (original): The system of claim 13 wherein said computer is a personal computer. 

15. (original): The system of claim 13 wherein said computer is connected to a network 

of other computers. 

16. (original): The system of claim 13 wherein said download device is a physical 

docking station. 
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17. ( original): The system of claim 13 wherein said download device is a wireless 

device. 

18. (original): The system of claim 17 wherein said wireless device uses radio frequency. 

19. ( original): The system of claim 17 wherein said wireless device uses infrared light. 

20. (currently amended): A method to monitor physical movement of a body part 

comprising the steps of: 

attaching a portable, self-contained movement measuring device to said body part for 

measuring unrestrained movement in any direction; 

measuring data associated with said physical movement; 

interpreting, using a microprocessor included in the portable, self-contained movement 

measuring device, said physical movement data based on user-defined operational parameters 

and a real-time clock; [and] 

storing said data in memory; 

detecting, using the microprocessor, a first user-defined event based on at least one of the 

user-defined operational parameters and the movement data; and 

storing, in said memory, first event information related to the detected first user-defined 

event along with first time stamp information reflecting a time at which the first user-defined 

event occurred. 
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21. (original): The method of claim 20 wherein said physical movement data includes 

velocity data of said movement, angle measurement data taken along at least two orthogonal 

axes, and related date and time data. 

22. (original): The method of claim 21 further comprising the step of defining said 

parameters for a specific physical movement prior to said interpreting step. 

23. (original): The method of claim 21 further comprising the step of downloading said 

data from said movement measuring device to a computer for reporting and analysis purposes. 

24. (original): The method of claim 21 wherein said interpreting step comprises teaching 

an individual how to properly perform said physical movement. 

25. (original): The method of claim 20 wherein said movement measuring device is an 

accelerometer. 

26. ( original): The method of claim 20 further comprising the step of providing real time 

feedback regarding said movement. 

27. ( original): The method of claim 26 wherein said physical movement is physical 

labor. 
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28. (original): The method of claim 26 wherein said physical movement is an exercise 

related to medical treatment. 

29. ( original): The method of claim 26 wherein said physical movement is an exercise to 

improve technique related to an athletic skill. 
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Cancel claim 30. 

31. (new): The device of claim 1, wherein said microprocessor is configured to store, in 

said memory, date information associated with the first time stamp information. 

32. (new): The device of claim 1, wherein said microprocessor is configured to retrieve 

said first time stamp information from said real-time clock and associate the retrieved first time 

stamp information with said first user-defined event. 

33. (new): The device of claim 32, wherein said microprocessor is configured to retrieve 

said first time stamp information from said real-time clock based on the detection of the user­

defined event. 

Cancel claim 34. 

35. (new): The device of claim 1, wherein said memory is configured to continue to store 

said movement data in response to battery power being lost from said power source. 

36. (new): The device of claim 1, wherein said movement sensor is configured to 

continuously check for said movement. 
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37. (new): The device of claim 36, wherein said microprocessor is configured to 

continuously interpret, based on the user-defined operational parameters, said movement data 

received from said movement sensor. 

38. (new): The device of claim 1, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event based on the detection of the 

first user-defined event. 

39. (new): The device of claim 38, wherein said output indicator is configured to display 

said information signaling the occurrence of the first user-defined event based on said first time 

stamp information. 

40. (new): The device of claim 1, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event based on the detection of the 

first user-defined event and the first time stamp information. 

41. (new): The device of claim 1, wherein said at least one of the user-defined 

operational parameters is a predetermined threshold, and said first user-defined event occurs 

when the movement data reaches the predetermined threshold. 
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42. (new): The device of claim 41, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event when the movement data 

reaches the predetermined threshold. 

43. (new): The device of claim 41, wherein said memory is configured to store said first 

event information indicating that the predetermined threshold is met. 

44. (new): The device of claim 43, wherein said memory is configured to store the first 

time stamp information in association with said first event information. 

45. (new): The device of claim 1, wherein said output indicator is configured to indicate 

a low battery condition of the device. 

46. (new): The device of claim 9, wherein said output indicator is selected from the 

group consisting of single monochromatic LEDs, multiple colored lights, and liquid crystal 

displays. 

47. (new): The device of claim 1, wherein said movement data stored in the memory is 

configured to be downloaded to a computer. 

48. (new): The device of claim 47, further comprising: 
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software configured to communicate with external software, wherein the external 

software is configured to present the downloaded movement data to the user. 

49. (new): The device of claim 48, wherein said external software is configured to run 

on the computer. 

50. (new): The device of claim 49, wherein said downloaded movement data is 

configured to be analyzed by said user via said external software. 

51. (new): The device of claim 48, wherein said external software is configured to 

interpret said movement data and produce at least one report. 

52. (new): The device of claim 48, wherein said external software is configured to 

interpret said movement data and produce at least one history report. 

53. (new): The device of claim 52, wherein said at least one history report includes dates 

and times of said movement data. 

54. (new): The device of claim 48, wherein said external software is configured to allow 

the user to program additional reports and histories with respect to said movement data of said 
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55. (new): The device of claim 47, wherein said movement data is configured to be 

downloaded to said computer via a wired connection. 

56. (new): The device of claim 47, wherein said movement data is configured to be 

downloaded to said computer via a wireless connection. 

Cancel claim 57. 

58. (new): The device of claim 41, wherein the output indicator is configured to provide 

a visual indicator to the user regarding the predetermined threshold being reached. 

Cancel claim 59. 

60. (new): The device of claim 1, wherein the memory is configured to store the user­

defined operational parameters, the user-defined operational parameters comprising a plurality of 

thresholds respectively corresponding to a plurality of notifications, wherein each time the 

movement data reaches one of the plurality of the thresholds, the microprocessor is configured to 

detect that one of the user-defined events occurred. 

61. (new): The device of claim 60, wherein when the microprocessor detects that one of 

the user-defined events occurred based on the movement data reaching one of the plurality of the 
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thresholds, the output indicator displays a corresponding one of the notifications indicating that 

one of the user-defined events has occurred. 

Cancel claim 62. 

Cancel claim 63. 

64. (new): The device of claim 60, wherein the plurality of thresholds are different from 

each other. 

65. (new): The device of claim 60, wherein the plurality of notifications are different 

visual indicators. 

66. (new): The device of claim 65, wherein at least one of the visual indicators includes a 

blinking indicator. 

Cancel claim 67. 

68. (new): The device of claim 41, wherein said microprocessor is configured to detect 

occurrence of the first user-defined event by comparing said movement data to said 

predetermined threshold. 
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69. (new): The device of claim 1, wherein said device is configured to be placed on said 

user's arm to monitor and record said movement data. 

70. (new): The device of claim 69, wherein said movement sensor is configured to 

measure movement of said user's arm. 

71. (new): The device of claim 1, wherein said movement sensor is configured to 

measure a walking distance. 

72. (new): The device of claim 71, wherein said device is configured to be wearable by 

the user, and said movement sensor is configured to measure said walking distance of said user. 

73. (new): The device of claim 1, wherein said microprocessor is configured to store, in 

said memory, date information associated with the first time stamp information, 

wherein said movement sensor is configured to continuously check for said movement, 

wherein said output indicator is configured to display information signaling the 

occurrence of the first user-defined event based on the detection of the first user-defined event 

and the first time stamp information, 

wherein the device further comprises software configured to communicate with external 

software configured to run on a computer and present the downloaded movement data, 

wherein said external software is configured to produce at least one report based on said 

movement data, 
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wherein the memory is configured to store the user-defined operational parameters, the 

user-defined operational parameters comprising a plurality of thresholds respectively 

corresponding to a plurality of notifications, wherein each time the movement data reaches one 

of the plurality of the thresholds, the microprocessor is configured to detect that one of the user­

defined events occurred, 

wherein said device is configured to be placed on said user's arm to monitor and record 

said movement data, 

wherein said movement sensor is configured to measure movement of said user's arm. 

Cancel claim 7 4. 

75. (new): The system of claim 13, wherein said microprocessor is configured to store, in 

said memory, date information associated with the first time stamp information. 

76. (new): The system of claim 13, wherein said microprocessor is configured to retrieve 

said first time stamp information from said real-time clock and associate the retrieved first time 

stamp information with said first user-defined event. 

77. (new): The system of claim 76, wherein said microprocessor is configured to retrieve 

said first time stamp information from said real-time clock based on the detection of the first 

user-defined event. 
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Cancel claim 78. 

79. (new): The system of claim 13, wherein said memory is configured to continue to 

store said movement data in response to battery power being lost from said power source. 

80. (new): The system of claim 13, wherein said movement sensor is configured to 

constantly checks for said movement. 

81. (new): The system of claim 80, wherein said microprocessor is configured to 

continuously interpret, based on the user-defined operational parameters, said movement data 

received from said movement sensor. 

82. (new): The system of claim 13, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event based on the detection of the 

first user-defined event. 

83. (new): The system of claim 82, wherein said output indicator is configured to display 

said information signaling the occurrence of the first user-defined event based on said first time 

stamp information. 
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84. (new): The system of claim 13, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event based on the detection of the 

first user-defined event and the first time stamp information. 

85. (new): The system of claim 13, wherein said at least one of the user-defined 

operational parameters is a predetermined threshold, and said first user-defined event occurs 

when the movement data reaches the predetermined threshold. 

86. (new): The system of claim 85, wherein said output indicator is configured to display 

information signaling the occurrence of the first user-defined event when the movement data 

reaches the predetermined threshold. 

87. (new): The system of claim 85, wherein said memory is configured to store said first 

event information indicating that the predetermined threshold is met. 

88. (new): The system of claim 87, wherein said memory is configured to store the first 

time stamp information in association with said first event information. 

89. (new): The system of claim 13, wherein said output indicator is configured to 

indicate a low battery condition of the device. 
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90. (new): The system of claim 13, wherein said output indicator is visual, and said 

output indicator is selected from the group consisting of single monochromatic LEDs, multiple 

colored lights, and liquid crystal displays. 

91. (new): The system of claim 13, wherein said movement data stored in the memory is 

configured to be downloaded to the computer. 

92. (new): The system of claim 91, wherein the portable, self-contained movement 

measuring device further comprises: 

software configured to communicate with the program running on the computer, wherein 

the program is configured to present the downloaded movement data to the user. 

93. (new): The system of claim 92, wherein said downloaded movement data is 

configured to be analyzed by said user via said program. 

94. (new): The system of claim 92, wherein said program is configured to interpret said 

movement data and produce at least one report. 

95. (new): The system of claim 92, wherein said program is configured to interpret said 

movement data and produce at least one history report. 
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96. (new): The system of claim 95, wherein said at least one history report includes dates 

and times of said movement data. 

97. (new): The system of claim 92, wherein said program is configured to allow the user 

to program additional reports and histories with respect to said movement data of said user. 

98. (new): The system of claim 91, wherein said movement data is configured to be 

downloaded to said computer, using the download device, via a wired connection. 

99. (new): The system of claim 91, wherein said movement data is configured to be 

downloaded to said computer, using the download device, via a wireless connection. 

Cancel claim 100. 

101. (new): The system of claim 85, wherein the output indicator is configured to 

provide a visual indicator to the user regarding the predetermined threshold being reached. 

Cancel claim 102. 

103. (new): The system of claim 13, wherein the memory is configured to store the user­

defined operational parameters, the user-defined operational parameters comprising a plurality of 

thresholds respectively corresponding to a plurality of notifications, wherein each time the 
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movement data reaches one of the plurality of the thresholds, the microprocessor is configured to 

detect that one of a plurality of user-defined events occurred. 

104. (new): The system of claim 103, wherein when the microprocessor detects that one 

of the user-defined events occurred based on the movement data reaching one of the plurality of 

the thresholds, the output indicator displays a corresponding one of the notifications indicating 

that one of the user-defined events has occurred. 

Cancel claim 105. 

Cancel claim 106. 

107. (new): The system of claim 103, wherein the plurality of thresholds are different 

from each other. 

108. (new): The system of claim 103, wherein the plurality of notifications are different 

visual indicators. 

109. (new): The system of claim 108, wherein at least one of the visual indicators 

includes a blinking indicator. 
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110. (new): The system of claim 13, wherein said output indicator is configured to signal 

the occurrence of user-defined events. 

111. (new): The system of claim 85, wherein said microprocessor is configured to detect 

occurrence of the first user-defined event by comparing said movement data to said 

predetermined threshold. 

112. (new): The system of claim 13, wherein said device is configured to be placed on 

said user's arm to monitor and record said movement data. 

113. (new): The system of claim 112, wherein said movement sensor configured to 

measure movement of said user's arm. 

114. (new): The system of claim 13, wherein said movement sensor configured to 

measure a walking distance. 

115. (new): The system of claim 114, wherein said device is configured to be wearable 

by the user, and said movement sensor is configured to measure said walking distance of said 

116. (new): The system of claim 13, wherein said microprocessor is configured to store, 

in said memory, date information associated with the first time stamp information, 
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wherein said movement sensor is configured to continuously check for said movement, 

wherein said output indicator is configured to display information signaling the 

occurrence of the first user-defined event based on the detection of the first user-defined event 

and the first time stamp information, 

wherein said movement data stored in the memory is configured to be downloaded to the 

computer, 

wherein the device further comprises software configured to communicate with the 

program which presents the downloaded movement data, 

wherein said program is configured to produce at least one report based on said 

movement data, 

wherein the memory is configured to store the user-defined operational parameters, the 

user-defined operational parameters comprising a plurality of thresholds respectively 

corresponding to a plurality of notifications, wherein each time the movement data reaches one 

of the plurality of the thresholds, the microprocessor is configured to detect that one of the user­

defined events occurred, 

wherein said device is configured to be placed on said user's arm to monitor and record 

said movement data, 

wherein said movement sensor configured to measure movement of said user's arm. 

Cancel claim 117. 

118. (new): The method of claim 20, further comprising: 
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storing, in said memory, date information associated with the first time stamp 

information. 

119. (new): The method of claim 20, further comprising: 

retrieving said first time stamp information from said real-time clock and associate the 

retrieved first time stamp information with said first user-defined event. 

120. (new): The method of claim 119, further comprising: 

retrieving said first time stamp information from said real-time clock based on the 

detection of the first user-defined event. 

Cancel claim 121. 

122. (new): The method of claim 20, wherein said storing comprises continuously 

storing said movement data after battery power is lost from a power source of the portable, self-

contained movement measuring device. 

123. (new): The method of claim 20, further comprising: 

continuously monitoring for said physical movement using a movement sensor of the 

portable, self-contained movement measuring device. 

124. (new): The method of claim 123, wherein said interpreting comprises: 
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continuously interpreting, based on the user-defined operational parameters, said physical 

movement data. 

125. (new): The method of claim 20, further comprising: 

displaying, using an output indicator of the portable, self-contained movement measuring 

device, information signaling the occurrence of the first user-defined event based on the 

detection of the user-defined event. 

126. (new): The method of claim 125, wherein said output indicator displays said 

information signaling the occurrence of the first user-defined event based on said first time stamp 

information. 

127. (new): The method of claim 20, further comprising: 

displaying, using an output indicator included the portable, self-contained movement 

measuring device, information signaling the occurrence of the first user-defined event based on 

the detection of the first user-defined event and the first time stamp information. 

128. (new): The method of claim 20, wherein said at least one of the user-defined 

operational parameters is a predetermined threshold, and said first user-defined event occurs 

when the movement data reaches the predetermined threshold. 
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129 (new): The method of claim 128, wherein an output indicator of the portable, self-

contained movement measuring device displays information signaling the occurrence of the first 

user-defined event when the movement data reaches the predetermined threshold. 

130. (new): The method of claim 128, further comprising: 

storing, in said memory, said first event information indicating that the predetermined 

threshold is met. 

131. (new): The method of claim 130, further comprising: 

storing, in said memory, the first time stamp information in association with said first 

event information. 

132. (new): The method of claim 20, further comprising: 

indicating a low battery condition, using an output indicator of the portable, self-

contained movement measuring device. 

133. (new): The method of claim 20, wherein said physical movement data stored in the 

memory is the interpreted physical movement data, and said stored physical movement data is 

configured to be downloaded to a computer. 

134. (new): The method of claim 133, further comprising: 

26 
IPR2018-00565 

Garmin EX1003 Page 192



RESPONSE TO EX PARTE REEXAMINATION OFFICE ACTION 
Control No.: 90/013,201 
Attorney Docket No.: A209779 

communicating with external software, wherein the external software is configured to 

present said interpreted physical movement data to the user. 

135. (new): The method of claim 134, wherein said external software is configured to 

run on a computer. 

136. (new): The method of 20, further comprising: 

producing a report based on said interpreted physical movement data. 

137. (new): The method of 134, further comprising: 

producing at least one report based on said interpreted physical movement data using the 

external software. 

138. (new): The method of claim 134, further comprising: 

producing at least one history report based on said interpreted physical movement data 

using the external software. 

139. (new): The method of claim 138, wherein said at least one history report includes 

dates and times of said physical movement data. 

140. (new): The method of claim 134, further comprising: 

27 

IPR2018-00565 
Garmin EX1003 Page 193



RESPONSE TO EX PARTE REEXAMINATION OFFICE ACTION 
Control No.: 90/013,201 
Attorney Docket No.: A209779 

providing additional reports and histories with respect to said interpreted physical 

movement data, wherein the additional reports and histories are programmed by the user via the 

external software. 

141. (new): The method of claim 133, wherein said physical movement data is 

configured to be downloaded to said computer via a wired connection. 

142. (new): The method of claim 133, wherein said movement data is configured to be 

downloaded to the computer via a wireless connection. 

Cancel claim 143. 

144. (new): The method of claim 128, further comprising: 

providing, via an output indicator of the portable, self-contained movement measuring 

device, a visual indicator to the user regarding the predetermined threshold being reached. 

Cancel claim 145. 

146. (new): The method of claim 20, further comprising: 

storing the user-defined operational parameters, the user-defined operational parameters 

comprising a plurality of thresholds respectively corresponding to a plurality of notifications, 
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wherein the detecting comprises detecting occurrence of one of a plurality of user-defined events 

each time the movement data reaches one of the plurality of the thresholds. 

147. (new): The method of claim 146, wherein in response to detecting that one of the 

user-defined events occurred based on the movement data reaching one of the plurality of the 

thresholds, the method further comprises: 

displaying, via an output indicator of the portable, self-contained movement measuring 

device, a corresponding one of the notifications indicating that one of the user-defined events has 

occurred. 

Cancel claim 148. 

Cancel claim 149. 

150. (new): The method of claim 146, wherein the plurality of thresholds are different 

from each other. 

151. (new): The method of claim 146, wherein the plurality of notifications are different 

visual indicators. 

152. (new): The method of claim 151, wherein at least one of the visual indicators 

includes a blinking indicator. 
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153. (new): The method of claim 20, further comprising: 

signaling, using an output indicator included in the portable, self-contained movement 

measuring device, the occurrence of user-defined events. 

154. (new): The method of claim 128, wherein the detecting comprises comparing said 

physical movement data to said predetermined threshold. 

155. (new): The method of claim 20, wherein said body part is a user's arm, and said 

measuring the data comprises monitoring and recording the physical movement of said user's 

156. (new): The method of claim 155, wherein said measuring the data comprises 

measuring the data using a movement sensor of the portable, self-contained movement 

measuring device. 

157. (new): The method of claim 20, further comprising: 

measuring a walking distance based on the interpreted physical movement data. 

158. (new): The method of claim 20, further comprising: 

storing, in said memory, date information associated with the first time stamp 

information; 
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continuously monitoring for said physical movement using a movement sensor of the 

portable, self-contained movement measuring device; 

displaying, using an output indicator included the portable, self-contained movement 

measuring device, information signaling the occurrence of the first user-defined event based on 

the detection of the first user-defined event and the first time stamp information, 

wherein said physical movement data stored in the memory is the interpreted physical 

movement data, and said stored physical movement data is configured to be downloaded to a 

computer; 

communicating with external software configured to run on the computer and present 

said interpreted physical movement data to the user; 

producing a report based on said interpreted physical movement data using the external 

software; and 

storing the user-defined operational parameters, the user-defined operational parameters 

comprising a plurality of thresholds respectively corresponding to a plurality of notifications, 

wherein the detecting comprises detecting occurrence of one of a plurality of user-defined 

events each time the movement data reaches one of the plurality of the thresholds, 

wherein said body part is a user's arm, and said measuring the data comprises monitoring 

and recording the physical movement of said user's arm. 

159. (new): The device of claim 1, wherein the user-defined operational parameters 

comprise a first predetermined threshold and a second predetermined threshold different from the 

first predetermined threshold, 
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wherein the first user-defined event occurs when the movement data reaches the first 

predetermined threshold and a second user-defined event occurs when the movement data 

reaches the second predetermined threshold, 

wherein said microprocessor is configured to interpret said movement data to determine 

whether the movement data reaches the first predetermined threshold and whether the movement 

data reaches the second predetermined threshold. 

160. (new): The device of claim 159, wherein the output indicator is configured to 

display first information indicating occurrence of the first user-defined event when it is 

determined that the first predetermined threshold is met, and configured to display second 

information indicating occurrence of the second user-defined event when it is determined that the 

second predetermined threshold is met. 

161. (new): The device of claim 160, wherein the displayed first information is different 

from the displayed second information. 

162. (new): The device of claim 1, wherein the first user-defined event is a movement 

exceeding a user-defined angle limit and the first time stamp information reflects a time at which 

the movement exceeded the user-defined angle limit. 

163. (new): The device of claim 1, wherein said first user-defined event is a 

predetermined type of movement. 
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164. (new): The device of claim 163, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

165. (new): The device of claim 163, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 

166. (new): The device of claim 163, wherein the predetermined type of movement is no 

movement for a predetermined amount of time. 

167. (new): The device of claim 163, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 

168. (new): The device of claim 1, wherein said microprocessor is configured to detect a 

second event based on at least one of the user-defined operational parameters and the movement 

data, and said microprocessor is configured to store, in said memory, second event information 

related to the detected second event along with second time stamp information reflecting a time 

at which the second event occurred. 

169. (new): The device of claim 168, wherein said second event is a predetermined type 

of movement. 
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170. (new): The device of claim 169, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

171. (new): The device of claim 169, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 

172. (new): The device of claim 169, wherein the predetermined type of movement is no 

movement for a predetermined amount of time. 

173. (new): The device of claim 169, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 

174. (new): The system of claim 13, wherein the user-defined operational parameters 

comprise a first predetermined threshold and a second predetermined threshold different from the 

first predetermined threshold, 

wherein the first user-defined event occurs when the movement data reaches the first 

predetermined threshold and a second user-defined event occurs when the movement data 

reaches the second predetermined threshold, 

wherein said microprocessor is configured to interpret said movement data to determine 

whether the movement data reaches the first predetermined threshold and whether the movement 

data reaches the second predetermined threshold. 
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175. (new): The system of claim 174, wherein the output indicator is configured to 

display first information indicating occurrence of the first user-defined event when it is 

determined that the first predetermined threshold is met, and configured to display second 

information indicating occurrence of the second user-defined event when it is determined that the 

second predetermined threshold is met. 

176. (new): The system of claim 175, wherein the displayed first information is different 

from the displayed second information. 

177. (new): The system of claim 13, wherein the first user-defined event is a movement 

exceeding a user-defined angle limit and the first time stamp information reflects a time at which 

the movement exceeded the user-defined angle limit. 

178. (new): The system of claim 13, wherein said first user-defined event is a 

predetermined type of movement. 

179. (new): The system of claim 178, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

180. (new): The system of claim 178, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 
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181. (new): The system of claim 178, wherein the predetermined type of movement is no 

movement for a predetermined amount of time. 

182. (new): The system of claim 178, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 

183. (new): The system of claim 13, wherein said microprocessor is configured to detect 

a second event based on at least one of the user-defined operational parameters and the 

movement data, and said microprocessor is configured to store, in said memory, second event 

information related to the detected second event along with second time stamp information 

reflecting a time at which the second event occurred. 

184. (new): The system of claim 183, wherein said second event is a predetermined type 

of movement. 

185. (new): The system of claim 184, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

186. (new): The system of claim 184, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 
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187. (new): The system of claim 184, wherein the predetermined type of movement is no 

movement for a predetermined amount of time. 

188. (new): The system of claim 184, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 

189. (new): The system of claim 13, wherein said movement sensor comprises at least 

one accelerometer. 

190. (new): The method of claim 20, wherein the user-defined operational parameters 

comprise a first predetermined threshold and a second predetermined threshold different from the 

first predetermined threshold, 

wherein the first user-defined event occurs when the movement data reaches the first 

predetermined threshold and a second user-defined event occurs when the movement data 

reaches the second predetermined threshold, 

wherein said interpreting comprises interpreting said movement data to determine 

whether the movement data reaches the first predetermined threshold and whether the movement 

data reaches the second predetermined threshold. 

191. (new): The method of claim 190, further comprising: 

displaying, using an output indicator included in the portable, self-contained movement 

measuring device, first information indicating occurrence of the first user-defined event when it 
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is determined that the first predetermined threshold is met and second information indicating 

occurrence of the second user-defined event when it is determined that the second predetermined 

threshold is met. 

192. (new): The method of claim 191, wherein the displayed first information is different 

from the displayed second information. 

193. (new): The method of claim 20, wherein the first user-defined event is a movement 

exceeding a user-defined angle limit and the first time stamp information reflects a time at which 

the movement exceeded the user-defined angle limit. 

194. (new): The method of claim 20, wherein said first user-defined event is a 

predetermined type of movement. 

195. (new): The method of claim 194, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

196. (new): The method of claim 194, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 

197. (new): The method of claim 194, wherein the predetermined type of movement is 

no movement for a predetermined amount of time. 
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198. (new): The method of claim 194, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 

199. (new): The method of claim 20, further comprising: 

detecting, using the microprocessor, a second event based on at least one of the user­

defined operational parameters and the movement data; and 

storing, in said memory, second event information related to the detected second event 

along with second time stamp information reflecting a time at which the second event occurred. 

200. (new): The method of claim 199, wherein said second event is a predetermined type 

of movement. 

201. (new): The method of claim 200, wherein the predetermined type of movement is 

movement exceeding a predetermined angle limit. 

202. (new): The method of claim 200, wherein the predetermined type of movement is 

movement exceeding a predefined speed. 

203. (new): The method of claim 200, wherein the predetermined type of movement is 

no movement for a predetermined amount of time. 
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204. (new): The method of claim 200, wherein the predetermined type of movement is a 

maximum number of incorrect movements allowed in a predetermined time period. 
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II. STATUS OF THE CLAIMS AND EXEMPLARY SUPPORT FOR CLAIM 
AMENDMENTS 

Claim No. Status Support in Specification 
1 Pending col. 5, line 59 to col. 6, line 9 
2 Pending NA 
3 Pending NA 
4 Pending NA 
5 Pending NA 
6 Pending NA 
7 Pending NA 
8 Pending NA 
9 Pending NA 
10 Pending NA 
11 Pending NA 
12 Pending NA 
13 Pending col. 5, line 59 to col. 6, line 9 
14 Pending NA 
15 Pending NA 
16 Pending NA 
17 Pending NA 
18 Pending NA 
19 Pending NA 
20 Pending col. 5, line 59 to col. 6, line 9 
21 Pending NA 
22 Pending NA 
23 Pending NA 
24 Pending NA 
25 Pending NA 
26 Pending NA 
27 Pending NA 
28 Pending NA 
29 Pending NA 
30 Canceled NA 
31 New col. 6, lines 5-9 
32 New col. 5, line 44; col. 6, line 9 
33 New col. 5, line 44; col. 6, line 9 
34 Canceled NA 
35 New col. 5, lines 47-51 
36 New col. 5, lines 40-41 
37 New col. 6, lines 16-40 
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38 New col. 4, lines 5-14 and col. 6, lines 6-15 
39 New col. 4, lines 5-14 and col. 6, lines 6-15 
40 New col. 4, lines 5-14 and col. 6, lines 6-15 
41 New col. 5, line 59 to col. 6, line 9 and col. 7, lines 6-30 
42 New col. 5, line 58 to col. 6, line 3 and col. 6, lines 41-43 
43 New col. 6, lines 6-9 
44 New col. 6, lines 6-9 and col. 6, lines 19-21 
45 New col. 6, lines 27-39 
46 New col. 5, lines 25-27 
47 New col. 8, lines 31-55 
48 New col. 8, lines 31-55 
49 New col. 8, lines 31-55 
50 New col. 8, lines 40-55 
51 New col. 8, lines 40-55 
52 New col. 8, lines 40-55 
53 New col. 8, lines 40-55 
54 New col. 8, lines 40-55 
55 New col. 8, lines 30-55 
56 New col. 8, lines 30-55 
57 Canceled NA 
58 New col. 4, lines 9-14 
59 Canceled NA 
60 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
61 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
62 Canceled NA 
63 Canceled NA 
64 New col. 5, line 58 to col. 6, line 15 
65 New col. 4, lines 5-14 
66 New col. 4, lines 5-14 
67 Canceled NA 
68 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
69 New col. 3, lines 59-62 
70 New col. 3, lines 59-62 
71 New col. 3, lines 45-47 
72 New col. 3, lines 45-47 

New col. 3, lines 59-62, col. 4, lines 5-14, col. 5, lines 40-41, 
73 col. 5, line 58 to col. 6, line 15, col. 7, lines 6-30, and 

col. 8, lines 30-55 
74 Canceled NA 
75 New col. 6, lines 5-9 
76 New col. 5, line 44; col. 6, line 9 
77 New col. 5, line 44; col. 6, line 9 
78 Canceled NA 
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79 New col. 5, lines 47-51 
80 New col. 5, lines 40-41 
81 New col. 6, lines 16-40 
82 New col. 4, lines 5-14 and col. 6, lines 6-15 
83 New col. 4, lines 5-14 and col. 6, lines 6-15 
84 New col. 4, lines 5-14 and col. 6, lines 6-15 
85 New col. 5, line 59 to col. 6, line 9 and col. 7, lines 6-30 
86 New col. 5, line 58 to col. 6, line 3 and col. 6, lines 41-43 
87 New col. 6, lines 6-9 
88 New col. 6, lines 6-9 and col. 6, lines 19-21 
89 New col. 6, lines 27-39 
90 New col. 5, lines 25-27 
91 New col. 8, line 31-55 
92 New col. 8, line 31-55 
93 New col. 8, line 40-55 
94 New col. 8, line 40-55 
95 New col. 8, line 40-55 
96 New col. 8, line 40-55 
97 New col. 8, line 40-55 
98 New col. 8, line 30-45 
99 New col. 8, lines 30-55 
100 Canceled NA 
101 New col. 4, lines 9-14 
102 Canceled NA 
103 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
104 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
105 Canceled NA 
106 Canceled NA 
107 New col. 5, line 58 to col. 6, line 15 
108 New col. 4, lines 5-14 
109 New col. 4, lines 5-14 
110 New col. 4, lines 3-14 
111 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
112 New col. 3, lines 59-62 
113 New col. 3, lines 59-62 
114 New col. 3, lines 45-47 
115 New col. 3, lines 45-47 

col. 3, lines 59-62, col. 4, lines 5-14, col. 5, lines 40-41, 
116 New col. 5, line 58 to col. 6, line 15, col. 7, lines 6-30, and 

col. 8, lines 30-55 
117 Canceled NA 
118 New col. 6, lines 5-9 
119 New col. 5, line 44; col. 6, line 9 
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120 New col. 5, line 44; col. 6, line 9 
121 Canceled NA 
122 New col. 5, lines 47-51 
123 New col. 5, lines 40-41 
124 New col. 6, lines 16-40 
125 New col. 4, lines 5-14 and col. 6, lines 6-15 
126 New col. 4, lines 5-14 and col. 6, lines 6-15 
127 New col. 4, lines 5-14 and col. 6, lines 6-15 
128 New col. 5, line 59 to col. 6, line 9 and col. 7, lines 6-30 
129 New col. 5, line 58 to col. 6, line 3 and col. 6, lines 41-43 
130 New col. 6, lines 6-9 
131 New col. 6, lines 6-9 and col. 6, lines 19-21 
132 New col. 6, lines 27-39 
133 New col. 8, line 31-55 
134 New col. 8, line 31-55 
135 New col. 8, line 31-55 
136 New col. 8, line 40-55 
137 New col. 8, line 40-55 
138 New col. 8, line 40-55 
139 New col. 8, line 40-55 
140 New col. 8, line 40-55 
141 New col. 8, line 30-45 
142 New col. 8, line 30-45 
143 Canceled NA 
144 New col. 4, lines 9-14 
145 Canceled NA 
146 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
147 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
148 Canceled NA 
149 Canceled NA 
150 New col. 5, line 58 to col. 6, line 15 
151 New col. 4, lines 5-14 
152 New col. 4, lines 5-14 
153 New col. 4, lines 3-14 
154 New col. 5, line 58 to col. 6, line 15 and col. 7, lines 6-30 
155 New col. 3, lines 59-62 
156 New col. 4, lines 38-45 
157 New col. 3, lines 45-47 

col. 3, lines 59-62, col. 4, lines 5-14, col. 5, lines 40-41, 
158 New col. 5, line 58 to col. 6, line 15, col. 7, lines 6-30, and 

col. 8, lines 30-55 
159 New col. 5, line 58 to col. 6, line 40 and col. 7, lines 6-30 
160 New col. 4, lines 5-14 
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161 New col. 4, lines 5-14 
162 New col. 5, line 59 to col. 6, line 15 
163 New col. 6, lines 16-40 and col. 10, lines 50-54 
164 New col. 6, lines 19-26 
165 New col. 6, lines 19-40 
166 New col. 6, lines 19-40 
167 New paragraph bridging cols. 7-8 
168 New col. 5, line 59 to col. 6, line 9, and col. 7, lines 6-30 
169 New col. 6, lines 16-40 and col. 10, lines 50-54 
170 New col. 6, lines 19-26 
171 New col. 6, lines 19-40 
172 New col. 6, lines 19-40 
173 New paragraph bridging cols. 7-8 
174 New col. 5, line 58 to col. 6, line 40 and col. 7, lines 6-30 
175 New col. 4, lines 5-14 
176 New col. 4, lines 5-14 
177 New col. 5, line 59 to col. 6, line 15 
178 New col. 6, lines 16-40 and col. 10, lines 50-54 
179 New col. 6, lines 19-26 
180 New col. 6, lines 19-40 
181 New col. 6, lines 19-40 
182 New paragraph bridging cols. 7-8 
183 New col. 5, line 59 to col. 6, line 9, and col. 7, lines 6-30 
184 New col. 6, lines 16-40 and col. 10, lines 50-54 
185 New col. 6, lines 19-26 
186 New col. 6, lines 19-40 
187 New col. 6, lines 19-40 
188 New paragraph bridging cols. 7-8 
189 New col. 4, lines 38-45 
190 New col. 5, line 58 to col. 6, line 40 and col. 7, lines 6-30 
191 New col. 4, lines 5-14 
192 New col. 4, lines 5-14 
193 New col. 5, line 59 to col. 6, line 15 
194 New col. 6, lines 16-40 and col. 10, lines 50-54 
195 New col. 6, lines 19-26 
196 New col. 6, lines 19-40 
197 New col. 6, lines 19-40 
198 New paragraph bridging cols. 7-8 
199 New col. 5, line 59 to col. 6, line 9, and col. 7, lines 6-30 
200 New col. 6, lines 16-40 and col. 10, lines 50-54 
201 New col. 6, lines 19-26 
202 New col. 6, lines 19-40 
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203 New col. 6, lines 19-40 
204 New paragraph bridging cols. 7-8 
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III. REMARKS 

Claims 1, 13, 20, 21, and 30-158 are subject to reexamination. All the reexamined claims 

are rejected. 

By this Amendment, previously added claims 30, 34, 57, 59, 62, 63, 67, 74, 78, 100, 102, 

105, 106, 117, 121, 143, 145, 148, and 149 have been canceled without prejudice or disclaimer. 

New claims 159-204 have been added. 

Accordingly, claims 1-29, 31-33, 35-56, 58, 60, 61, 64-66, 68-73, 75-77, 79-99, 101, 103, 

104, 107-116, 118-120, 122-142, 144, 146, 147, and 150-204 are all the claims pending in the 

proceeding. 

Claims 1, 13, and 20 are the independent claims. 

Summary or claim amendments and response 

As an initial matter, Patent Owner's (PO's) representatives would again like to thank 

Examiners Danton De Mille along with Eileen Lillis and Robert Fetsuga for the courtesies 

extended during the personal interview conducted on September 3, 2014 (see Examiner's 

Interview Summary dated September 12, 2014 and Statement of Substance of Interview filed 

October 3, 2014). 

During the interview, differences between the claimed invention and the cited references 

(primarily Flentov, Vock, and Burdea) were highlighted by the PO's representatives. 

With respect to the "time stamp" feature set forth in claims 30, 32, and 33, the Examiners 

indicated that the claims, as currently drafted, may not reflect the feature as intended to be 

interpreted by the PO. Some proposed clarifying amendments were discussed in this regard. 
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There was a similar discussion regarding claims 60, 61, and 67 relating to the storage of a 

plurality of thresholds corresponding to a plurality of notifications, and how the threshold relates 

to a user-defined event in the claims. The Examiners thought that the claims broadly read on a 

certain interpretation of the cited reference(s). Again, some possibly clarifying amendments 

were generally discussed that would preclude the claims from being read on the cited 

reference( s). 

The Examiners agreed that if a formal response is filed with clarifying amendments along 

the lines discussed during the interview, the Examiners would reconsider their current position 

regarding the combination of Flentov/Vock with Burdea. 

Accordingly, by way of this Amendment, independent claims 1, 13, and 20 have been 

amended to recite, in some variation, that the microprocessor detects a first user-defined event 

based on at least one of the user-defined operational parameters and the movement data, and 

stores first event information related to the detected first user-defined event along with first time 

stamp information reflecting a time at which the first user-defined event occurred. 

For example, in a non-limiting embodiment of the claimed invention, a user can define 

certain operational parameters such as angle limits in the device 12, and the microprocessor 32 

detects whether the user's movement has passed the given angle limit(s) (an example of detecting 

a user-defined event) based on the given angle and the movement data received from the 

movement sensor 30 (patent specification, col. 5, line 59 to col. 6, line 9). The microprocessor 

32 obtains time stamp information from a clock 46 and stores the obtained time stamp 

information along with information about the angle limit that was exceeded into memory 50. Id. 
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As discussed below in further detail, the cited references do not teach or suggest the 

features set forth in the amended independent claims. 

Further, additional new claims have been added (see claims 159-204) which are 

necessarily patentable at least by virtue of their dependency. Moreover, these claims recite 

features that are in and of themselves novel and non-obvious. 

For example, claims 159, 174, and 190 specify that the user-defined operational 

parameters comprise a first predetermined threshold and a second predetermined threshold 

different from the first predetermined threshold, and that the first user-defined event occurs when 

the movement data reaches the first predetermined threshold and a second user-defined event 

occurs when the movement data reaches the second predetermined threshold. That is, in the 

claimed invention, at least two different events can be detected based on different predetermined 

thresholds. For instance, in the non-limiting embodiment(s), a plurality of angular levels at 

which notices will be generated are stored in the device 12, and this way, the user may choose 

the angular positions at which the user wants to be warned (i.e., when the angular levels are 

exceeded) (e.g., patent specification, col. 5, line 58 to col. 6, line 40 and col. 7, lines 6-30). 

Similarly, claims 162, 176, and 193 recite in some variation that the first user-defined 

event is a movement exceeding a user-defined angle limit and the first time stamp information 

reflects a time at which the movement exceeded the user-defined angle limit. 

Further, new claims 163-167 and 169-173 specify the first and second events as 

predetermined types of movements (e.g., movement exceeding a predetermined angle limit, 

movement exceeding a predefined speed, no movement for a predetermined amount of time, or a 

maximum number of incorrect movements allowed in a predetermined time period). 
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These features are not disclosed or suggested by the cited references. 

Accordingly, as discussed in further detail below, the instant Amendment places the 

claims in condition for immediate allowance. Consequently, PO respectfully requests the 

Examiner to issue a Notice of Intent to Issue Ex Parte Reexamination Certificate responsive to 

this Amendment. 

Claim Rejections - 35 USC § 112 

Claims 93, 123, 149 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, as allegedly being indefinite. 

In view of the clarifying amendments to claims 93 and 123 being made herein, 

withdrawal of the rejections thereto is respectfully requested. 

Since claim 149 has been canceled, the rejection thereto is rendered moot. 

Claim Rejections - 35 USC §102 

Claims 1 and 20 are rejected under pre-AIA 35 U.S.C. 102(b) as allegedly being 

anticipated by Flentov et al. 

Claims 1 and 20 are rejected under 35 U.S.C. 102(e) as allegedly being anticipated by 

Gaudet et al. 

Claims 1 and 20 are rejected under 35 U.S.C. 102(e) as allegedly being anticipated by 

Vock et al. 

As discussed above, claims 1 and 20 have been amended to recite, in some variation, that 

the microprocessor detects a first user-defined event based on at least one of the user-defined 
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operational parameters and the movement data, and stores first event information related to the 

detected first user-defined event along with first time stamp information reflecting a time at 

which the first user-defined event occurred. 

Flentov, Gaudet, and Vock do not disclose these features in as complete detail as set forth 

in the claims. 

Accordingly, these rejections are rendered moot. 

Claim Rejections - 35 USC §103 

Claims 1, 13, 20, 21, and 30-158 are rejected under pre-AIA 35 U.S.C. 103(a) as 

allegedly being unpatentable over Flentov et al. in view of Burdea et al. 

Claims 1, 13, 20, 21, 30-40, 45-56, 69-72, 74-84, 89-99, 109, 112-115, 117-127, 132-142, 

and 155-157 are rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being unpatentable over 

Gaudet et al. in view of Burdea et al. 

Claims 1, 13, 20, 21, and 30-158 are rejected under pre-AIA 35 U.S.C. 103(a) as 

allegedly being unpatentable over Vock et al. in view of Burdea et al. 

For at least the following reasons, PO respectfully traverses these rejections. 

As discussed above, claims 1, 13, and 20 have been amended to recite, in some variation, 

that the microprocessor detects a first user-defined event based on at least one of the user-defined 

operational parameters and the movement data, and stores first event information related to the 

detected first user-defined event along with first time stamp information reflecting a time at 

which the first user-defined event occurred. 
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These claim amendments have been made by the PO in light of the Examiners' 

suggestions during the aforementioned interview. 

In particular, based on the Examiner's comments in the Office Action and the explanation 

provided by the Examiner during the personal interview, it is understood that the Examiner is 

primarily relying on the air time or loft time in Flentov and Vock for allegedly teaching the 

claimed user-defined event. It is acknowledged that Flentov and Vock do not teach or suggest 

the claimed time stamp information (e.g., see Office Action, page 15 and Examiner's Interview 

Summary dated September 12, 2014, page 3). However, Burdea is relied upon for allegedly 

curing these deficient teachings of Flentov and Vock. Id. 

PO respectfully submits that even if the teachings of Flentov/Vock are combined with 

Burdea, the proposed combination of the references still does not teach or suggest the features set 

forth in independent claims 1, 13, and 20, which were amended along the lines discussed during 

the personal interview. 

For example, in the claimed invention, the microprocessor detects a first user-defined 

event based on at least one of the user-defined operational parameters and the movement data 

and stores first event information related to the detected first user-defined event along with first 

time stamp information reflecting a time at which the first user-defined event occurred. 

Assuming arguendo that the air time or loft time in Flentov/Vock correspond to the 

claimed user-defined event, then the proposed modification with Burdea would result in the 

user's air times or loft times for their entire skiing session to be stored in a database at the end of 

the session along with a time stamp indicating the time at which the database was updated. 
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As such, the stored time stamp in the proposed modification would not result in the 

storing of the claimed first time stamp information reflecting a time at which the first user­

defined event (air time or loft time) occurred, as required by independent claims 1, 13, and 20. 

Rather, if Burdea's teachings are incorporated into Flentov/Vock or vice versa, then in the 

modified system, the time stamp associated with the stored air/loft time data would reflect the 

time at which the air/loft time data are stored in the database - not the time at which the air/loft 

time occurred. 

In further detail, Burdea discloses that "[p] atient data can be stored in database 114 for 

statistical purposes. Database 114 can include a time stamp for providing a time history of 

updates of the patient information" (Burdea, col. 6, lines 30-33). That is, the time stamp 

described in Burdea is related to the update time at which the patient data (allegedly 

interchangeable with the air/loft time data in Flentov/Vock) is updated at the database 114. 

On the other hand, in the claimed invention, the first time stamp information reflects the 

time at which the first user-defined vent occurred. 

Gaudet does not cure the above-noted deficient teachings of Flentov, Vock, and Burdea. 

Accordingly, PO respectfully submits that claims 1, 13, and 20 are patentable over the 

asserted combinations of Flentov, Vock, or Gaudet with Burde a. 

PO respectfully submits that the remaining claims are patentable at least by virtue of their 

dependency. 

Moreover, PO respectfully submits that claims 41, 85, and 128 are patentable for reasons 

in addition to their dependency, as discussed below. 
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Claims 41, 85, and 128 

Claims 41, 85, and 128, in view of clarifying amendments being made herein, recite that 

at least one of the user-defined operational parameters is a predetermined threshold, and said first 

user-defined event occurs when the movement data reaches the predetermined threshold 1. 

Flentov and/or Vock appear to be generally relied upon in the Office Action to teach a 

threshold ( e.g., see pages 21-22 and 49 of Office Action. 

For example, at pages 21-22 of the Office Action, it is asserted that Flentov discloses the 

threshold feature because allegedly, "[w]hen the user starts and stops the collection of movement 

data, the user has set the threshold amount of movement data to collect to determine the total 

number of jumps during that period of time. The peak "air" time and the peak speed are 

additional thresholds that are saved in memory ... " 

However, it is unclear how the user's starting and stopping of the movement data 

collection corresponds to a predetermined threshold stored in memory. Also, the peak "air" time 

and peak speed in Flentov are naturally not stored in advance since they are only obtained after 

analyzing the data collected from the sensor. 

To expedite prosecution, claim 41 has been amended to recite that at least one of the 

user-defined operational parameters is a predetermined threshold, and that the user-defined event 

occurs when the movement data reaches the predetermined threshold, as noted above. 

The start and stop signals or the peak air time/peak speed are not compatible with the 

plain and ordinary meaning of a predetermined threshold, as claimed. 

1 Supported by at least col. 5, lines 59-66 and col. 7, lines 5-43 of U.S. Patent No. 6,059,576. 
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Moreover, the cited references do not and cannot teach or suggest that the air time or loft 

time (alleged user-defined events) occur when the movement data reaches the start/stop signals 

or the peak air time/peak speed (alleged thresholds). 

Therefore, PO respectfully submits that claims 41, 85, and 128 are patentable over the 

cited references alone, or in combination. 

New claims 

It is noted that new claims 30-158 were proposed as new claims in the Request for Ex 

Parte Reexamination filed April 4, 2014. 

By way of this Amendment, some of these claims have been canceled without prejudice 

or disclaimer while other claims have been revised to maintain consistency with the amendments 

to the independent claims. Support for the revised new claims is shown in Section II above. 

PO submits that the above statement complies with MPEP 2250, Section IV(E), which 

states that "[a]lthough the presentation of the amended claim does not contain any indication of 

what is changed from a previous version of the [new] claim, patent owner must point out what is 

changed, in the "Remarks" portion of the amendment." 

It is respectfully submitted that new claims 159-204 are patentable at least by virtue of 

their dependency. Moreover, the cited references do not teach or suggest the features set forth 

therein. 

For example, the cited references do not teach or suggest that: 

the user-defined operational parameters comprise a first predetermined threshold 
and a second predetermined threshold, wherein the first user-defined event occurs 
when the movement data reaches the first predetermined threshold and a second 
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user-defined event occurs when the movement data reaches the second 
predetermined threshold, wherein said microprocessor is configured to interpret 
said movement data to determine whether the movement data reaches the first 
predetermined threshold and whether the movement data reaches the second 
predetermined threshold (claims 159, 174, and 190); 

the output indicator is configured to display first information indicating 
occurrence of the first user-defined event when it is determined that the first 
predetermined threshold is met, and configured to display second information 
indicating occurrence of the second user-defined event when it is determined that 
the second predetermined threshold is met (claims 161, 176, and 192); 

the user-defined event is a movement exceeding a user-defined angle limit and the 
first time stamp information reflects a time at which the movement exceeded the 
user-defined angle limit (claims 162, 177, and 193); 

said first user-defined event is a predetermined type of movement (claims 163. 
178, and 194); 

the predetermined type of movement is movement exceeding a predetermined 
angle limit (claims 164, 179, and 195); 

the predetermined type of movement is movement exceeding a predefined speed 
(claims 165, 180, and 196); 

the predetermined type of movement is no movement for a predetermined amount 
of time ( claims 166, 181, and 197); 

the predetermined type of movement is a maximum number of incorrect 
movements allowed in a predetermined time period (claims 167, 182, and 198); 
and 

said microprocessor is configured to detect a second event based on at least one of 
the user-defined operational parameters and the movement data, and said 
microprocessor is configured to store, in said memory, second event information 
related to the detected second event along with second time stamp information 
reflecting a time at which the second event occurred (claims 168, 183, and 199). 

Take, for example, claims 168, 183, and 199. 

As noted above, these claims recite in some variation that said microprocessor is 

configured to detect a second event based on at least one of the user-defined operational 

parameters and the movement data, and said microprocessor is configured to store, in said 
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memory, second event information related to the detected second event along with second time 

stamp information reflecting a time at which the second event occurred. 

That is, in the claimed invention, in addition to storing a detected first user-defined event 

along with first time stamp information reflecting a time at which the first user-defined event 

occurred, the microprocessor additionally detects a second event based on the movement data, 

and stores, in said memory, second time stamp information in association with said second event. 

The second time stamp information reflects a time at which the second event occurred. 

So at least two different events are detected and corresponding time stamp information 

reflecting the time at which these events occurred is stored in the claimed invention (also see 

claims 159, 174, and 190). 

Flentov, Gaudet, and Vock do not disclose or even suggest storing time stamp 

information in association with the time at which the alleged events in those references occur 

(e.g., air time in Flentov). As discussed above, Burdea does not cure these deficient teachings of 

Flentov, Gaudet, and Vock because the time stamp in Burdea reflects the time at which the 

patient data is updated in the database, not the time at which an event detected based on 

movement data occurred. 

Therefore, it is respectfully submitted that claims 168, 183, and 199 are patentable over 

the cited references, alone or in combination. 

Moreover, it is noted that in the claimed invention, the first user-defined event and 

second event could be predetermined types of movement (e.g., claims 163 and 169). The 

predetermined types of movement could be movement exceeding a predetermined angle limit 
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(e.g., claims 164 and 170), or movement exceeding a predefined speed (e.g., claims 165 and 

171 ), no movement for a predetermined amount of time ( e.g., claims 166 and 172), and a 

maximum number of incorrect movements allowed in a predetermined time period ( e.g., claims 

167 and 173). 

There is no disclosure or suggestion in the cited references regarding detecting such 

predetermined types of movement, let alone detecting such predetermined types of movement 

and associating with the detected events time stamp information reflecting a time at which the 

subject events occurred, in as complete detail as set forth in the claims. 

Conclusion 

In view of the above, reconsideration and issuance of a Notice of Intent to Issue Ex Parte 

Reexamination Certificate in this proceeding are now believed to be in order, and such actions 

are hereby solicited. If any points remain in issue which the Examiner feels may be best 

resolved through a personal or telephone interview, the Examiner is kindly requested to contact 

the undersigned at the telephone number listed below. 
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The USPTO is directed and authorized to charge all required fees, except for the Issue 

Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any 

overpayments to said Deposit Account. 

SUGHRUE MION, PLLC 
Telephone: 202.293.7060 
Facsimile: 202.293.7860 

WASHINGTON OFFICE 

23373 
CUSTOMER NUMBER 

Date: October 14, 2014 

Respectfully submitted, 

/Abdul-Quadeer Ahmed/ 

Quadeer A. Ahmed 
Registration No. 60,835 
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national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Theodore L. Brann 

Appln. No.: 90/013,201 

Confirmation No.: 9930 

Filed: April 4, 2014 

Docket No: A209779 

Group Art Unit: 3993 

Examiner: DEMILLE, DANTON D 

For: TRAINING AND SAFETY DEVICE, SYSTEM AND METHOD TO AID IN PROPER 
MOVEMENT DURING PHYSICAL ACTIVITY 

STATEMENT OF SUBSTANCE OF INTERVIEW 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Please review and enter the following remarks summarizing the personal interview 

conducted on September 3, 2014. 

As an initial matter, Applicant's representatives thank the Examiners for the courtesies 

extended during the personal interview. 

During the interview, differences between dependent claims 30, 32, 33, 60, 61, and 67 

and the cited references (primarily Flentov, Vock, and Burdea) were discussed. 

The Examiner's Interview Summary dated September 12, 2014 additionally lists claims 

76, 77, 103, 119, 120, and 146 as being discussed during the interview. It is noted that these 

claims recite features similar to at least some of the dependent claims listed above. 

With respect to the "time stamp" feature set forth in claims 30, 32, and 33, the Examiners 

indicated that the claims, as currently drafted, may not reflect the feature as intended to be 
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STATEMENT OF SUBSTANCE OF INTERVIEW 
Appln. No.: 90/013,201 

Attorney Docket No.: A209779 

interpreted by the Patent Owner. Some proposed clarifying amendments were discussed in this 

regard. 

There was a similar discussion regarding claims 60, 61, and 67 relating to the storage of a 

plurality of thresholds corresponding to a plurality of notifications, and how the threshold relates 

to a user-defined event in the claims. The Examiners thought that the claims broadly read on a 

certain interpretation of the cited reference(s). Again, some possibly clarifying amendments 

were generally discussed that would preclude the claims from being read on the cited 

reference( s). 

The Examiners agreed that if a formal response is filed with clarifying amendments along 

the lines discussed during the interview, the Examiners would reconsider their current position 

regarding the combination of Flentov/Vock with Burdea. 

It is respectfully submitted that the instant STATEMENT OF SUBSTANCE OF 

INTERVIEW complies with the requirements of 37 C.F.R. §§1.2 and 1.133 and MPEP §713.04. 

It is believed that no petition or fee is required. However, if the USPTO deems 

otherwise, Patent Owner hereby petitions for any extension of time which may be required to 

maintain the pendency of this case, and any required fee, except for the Issue Fee, for such 

extension is to be charged to Deposit Account No. 19-4880. 

SUGHRUE MION, PLLC 
Telephone: 202.293.7060 
Facsimile: 202.293.7860 

WASHINGTON OFFICE 

23373 
CUSTOMER NUMBER 

Date: October 3, 2014 

Respectfully submitted, 

/Abdul-Quadeer Ahmed/ 

Quadeer A. Ahmed 
Registration No. 60,835 
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If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
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If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
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UNITED STA TES DEPARTMENT OF COMMERCE 
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ATTORNEY DOCKET NO. CONFIRMATION NO. 
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EXAMINER 
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3993 
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Please find below and/or attached an Office communication concerning this application or proceeding. 
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Control No. Patent Under Reexamination 

Ex Parte Reexamination Interview Summary 901013,201 6059576 
>-------------+-----------------< 

Examiner Art Unit 

DANTON DE MILLE 

All participants (USPTO personnel, patent owner, patent owner's representative): 

(1) Danton De Mille 

(2) Eileen Lillis 

(3) Robert Fetsuqa 

Date of Interview: 03 September 2014 

Type: a)D Telephonic b)D Video Conference 

( 4) Quadeer Ahmed 

(5) Carl Pellegrini 

(6) William Mandir 

3993 

c)~ Personal (copy given to: 1 )D patent owner 2)0 patent owner's representative) 

Exhibit shown or demonstration conducted: d)D Yes e)~ No. 
If Yes, brief description: __ 

Agreement with respect to the claims f)D was reached. g)~ was not reached. h)D N/A. 
Any other agreement(s) are set forth below under "Description of the general nature of what was agreed to ... " 

Claim(s) discussed: 32.33.60.76.77. 103. 119. 120 and 146. 

Identification of prior art discussed: art of record. 

Description of the general nature of what was agreed to if an agreement was reached, or any other comments: 
See Continuation Sheet. 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
patentable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
patentable is available, a summary thereof must be attached.) 

A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION MUST INCLUDE PATENT OWNER'S 
STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. (See MPEP § 2281). IF A RESPONSE TO THE 
LAST OFFICE ACTION HAS ALREADY BEEN FILED, THEN PATENT OWNER IS GIVEN ONE MONTH FROM THIS 
INTERVIEW DATE TO PROVIDE THE MANDATORY STATEMENT OF THE SUBSTANCE OF THE INTERVIEW 
(37 CFR 1.560(b)). THE REQUIREMENT FOR PATENT OWNER'S STATEMENT CAN NOT BE WAIVED. 
EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c). 

/Danton De Mille/ /RMF/ /EDL/ 
Primary Examiner, Art Unit 3993 

cc: Requester (if third party requester) 
U.S. Patent and Trademark Office IPR2018-00565 
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Continuation Sheet (PTOL-474) Reexam Control No. 90/013,201 

Continuation of Description of the general nature of what was agreed to if an agreement was reached, or any other 
comments: 

Patent owner argued that the time stamp taught by Burdea is related to the update time at which point the patient data is 
updated at the database 114. Burdea's time stamp is associated with the entire physical therapy session when stored in 
database 114 and not when the movement data is stored. The instant invention's time stamp is related to the movement time 
at which the movement sensor senses the movement. 

The Office's position is that the claims recite the time stamp is associated with the received movement data which is 
equivalent to the loft or "air" time recorded in Flentov. Flentov's invention is designed to record a plurality of movement data 
such as loft or "air" time which is recorded and stored. Burdea teaches storing patient data in database 114. Flentov's patent 
data would be the "air" time recorded and stored with the time stamp in order to provide a time history of patent information. 

Discussed changes to better define the time stamp is associated with the time the user defined event occurs. Also discussed 
changes to better define the difference between the threshold and user defined events. No agreement was reached. Formal 
amendment will follow. 
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To: (Manual Fax Entry) Page 1 of 6 2014-08-29 17:51 :28 EDT 12022937860 From: SUGHRUE MIOhl 

FAX COVER SHEET 
TO (Manual Fax Entry) 

COMPANY Fax Recipient 

FAX NUMBER 15712734974 

FROM SUGHRUE MION 

DATE 2014-08-29 17:51 :08 EDT 

RE [9253] Agenda for Personal Interview (Control No. 90/013,201; 

Attorney Docket: A2.09779) 

COVER MESSAGE 

Dear Examiner DeMille, 

Please find attached the agenda for the personal interview scheduled for September 3, 
2014 at 1pm. 

Looking forward to the meeting, 

Best Regards, 
Quadeer A. Ahmed 

Sughrue Mion, PLLC I , Office: I Fax: 

Warning: In rare cases, our e-mail filtering software may eliminate legitimate email from 
clients unnoticed. Therefore, if your mail contains important instructions, please make 
sure that we acknowledge receipt of those instructions. 
This message is intended only for the designated recipient(s). It may contain confidential 
or proprietary information and may be subject to the attorney-client privilege or other 
confidentiality protections. If you are not a designated recipient, you may not review, 
copy or distribute this message. If you receive this in error, please notify the sender by 
reply e-mail to coordinate retrieval or deletion of this message. Thank you. 

WWW.EFAX.COM 
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To: (Manual Fax Entry) Page 2 of 6 

Control No.: 90/013,201 
Atty. Docket No.: A209779 

2014-08-29 17:51 :28 EDT 12022937860 From: SUGHRUE Mlot\l 

FOR DISCUSSION ONLY. DONO TENTER 

Agenda for the Personal Interview 

Date I time of Interview 

September 3, 2014 at 1 PM 

Scheduled Participants 

Applicant's representative(s): 

USPTO: 

William H. Mandir, Reg. No. 32,156 
Carl J. Pellegrini, Reg. No. 40,766 
Chandran B. Iyer, Reg. No, 48,434 
Quadeer A. Ahmed, Reg. No. 60,835 
(202) 857-3207 (voice - Quadeer) 

Examiner Danton De Mille 
(571) 272-4974 (voice) 
(571) 273-4974 (fax) 

It is Applicant's intention that such an interview will lead to an agreeable resolution 
of the rejected claims. 

Claims 1, 13, 20, 21, and 30-158 are all the claims su~ject to this reexamination. Claims 
1, 13, and 20 are the independent claims. 

During the interview, Applicant's representatives would appreciate the opportunity to 
primarily highlight the differences between some of the dependent claims and the cited 
references, as briefly discussed below. 

Proposed amendments to overcome the rejections under 35 U.S.C. 112, second paragraph 
will also be discussed. 

I. Burdea does not cure the deficient teachings ofF1entov, Gaudet, and Vock with 
respecttothedependentclaims 

Burdea is cited for allegedly curing the deficient teachings of Flentov, Gaudet, and Vock 
with respect to many of the dependent claims 30-158. However, as discussed below in the 
context of some representative dependent claims, the dependent claims are patentable over the 
asserted combination ofBurdea with Flentov, Gaudet, or Vock. 

Claims 32, 76, and 119 

Claims 32, 76, and 119 recite, in some variation, that the microprocessor retrieves said at 
least one time stamp from said real-time clock and associates the retrieved time stamp with said 
received movement data. 

Claim 32 appears to be addressed at page 17 of the Office Action, but it is unclear here 
how the reference(s) are being applied to claim 32. 

Page 1 of 5 
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To: (Manual Fax Entry) Page 3 of 6 

Control No.: 90/013,201 
Atty. Docket No.: A209779 

2014-08-29 17:51 :28 EDT 12022937860 From: SUGHRUE Mlot\l 

FOR DISCUSSION ONLY. DONO TENTER 

Based on the discussion at page 15 of the Office Action, it appears that Burdea's col. 6, 
lines 30-33 are relied upon to teach the above-noted features. It is believed, however, that the 
Examiner is misinterpreting and/or misapplying the teachings of Burdea in this regard. 

For instance, the cited po1tion of Burdea discloses that "[p ]atient data can be stored in 
database 114 for statistical purposes. Database 114 can include a time stamp for providing a 
time history of uixiates of the patient information." 

That is, the time stamp described in Burdea is related to the update time at which the 
patient data (allegedly the claimed movement data) is updated at the database 114. 

On the other hand, in the claimed invention, the time stamp is related to the movement 
time at which the movement sensor senses the movement. 

For example, as described at col. 6, lines 15-19 of the subject paten~ "[a] significant 
feature of the device 12 of the present invention is that it gives instant information to the wearer 
at the moment of incorrect movement and also records the information for future reference and 
analysis. The device 12 monitors a wide variety of "events" and records each event with a 
date/time stamp ... " 

As such, rather than maintaining time stamps with respect to the times at which 
movement data is updated in a database ( as disclosed by Burdea ), in the claimed invention, the 
microprocessor (which is included in the claimed portable, self-contained device) retrieves at 
least one time stamp from the real-time clock and associates the retrieved time stamp with the 
received movement data. 

Claims 33, 77, and 120 

Claims 33, 77, and 120 recite, in some variation, that the microprocessor retrieves at least 
one time stamp from the real-time clock based on the occurrence of at least one of the user­
defined events. 

For example, as described at col. 6, lines 19-40, "[m]any different types of "events" may 
be defined to be monitored by the device 12. As previously stated, any movement which 
surpasses any identified angle limit of movement (based on the specific physical task being 
accomplished and the range of motion needed to execute the task properly) is a standard 
recordable event. In addition, the device will record when no discernable movement has 
occurred for a predetennined amount of time (idle function), when the wearer has pressed the 
MUTE switch in response to an alarm (MUTE function), when the wearer's speed of movement 
exceeds a predefined speed ( quickness function), ... " 

So in the claimed invention, the occurrence of a user-defined event triggers the 
microprocessor to retrieve the time stamp from the real-time clock. 

It is unclear from the Office Action how the Examiner intends to apply the reference(s) to 
these claim features ( e.g., see page 17 of Office Action). 

It appears that the Examiner is referring to "the speed and loft time" of Flentov as the 
user-defined events. However, the Examiner already seems to acknowledge that Flentov does 
not teach retrieval of any time stamps in relation to the movement data. 

Moreover, it has been shown above that Burdea also does not teach this feature. 

As such, it is believed that claims 33, 77, and 120 are patentable over the cited references. 
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To: (Manual Fax Entry) Page 4 of 6 

Control No.: 90/013,201 
Atty. Docket No.: A209779 

Claims 60, 103, and 146 

2014-08-29 17:51 :28 EDT 12022937860 From: SUGHRUE Mlot\l 

FOR DISCUSSION ONLY. DONO TENTER 

Claims 60, 103, and 146 recite, in some variation, that the memory stores a plurality of 
thresholds respectively corresponding to a plurality of notifications. 

For example, as disclosed with respect to a non-limiting embodiment at col. 7, lines 5-43 
of the suQject patent: 

" ... The user may program the microprocessor 32 with an array of functions for 
the device 12 to perform. Primary among these is the ability to change the 
angular levels at which notices will be generated in order to fulfill particular 
application needs. In this way, the user may choose the angular positions at 
which he wants to be warned when they are exceeded. In the preferred device, up 
to three angle limits may be monitored by the device; however, any number of 
angles may be tracked depending upon the application ..... 

As mentioned above, once a wearer of the device 12 exceeds the first defined 
angle limit, a notice for that limit is given to the wearer. The notice may be a 
combination of a visual warning, a tactile warning, and/or an audible warning. 
The microprocessor 32 also stores the specific angle limit which was exceeded 
along with the date/time stamp. Upon exceeding the second defined angle, the 
wearer is issued a second notice which may be the same as or different from the 
first notice. These different notice characteristics may include a change in pitch 
for audible alarn1s, a difference in duration for tactile alarms, and/or a blinking, 
different colored, or other visual warning." 

So an example of a threshold is an angular level/angle limit and an example of a 
corresponding notification is a visual warning. As discussed in the above-noted po11ion of the 
patent, multiple angle limits can be stored and upon exceeding each angle limit, the same or 
different notices can be given to the user (see also: claims 64 and 65). 

At pages 21-22, it is asserted that Flentov discloses this feature because allegedly, 
"[ w]hen the user starts and stops the collection of movement data, the user has set the threshold 
amount of movement data to collect to determine the total number of jumps during that period of 
time. The peak "air" time and the peak speed are additional thresholds that are saved in memory. 
Each of these threshold data points c01Tespond to a plurality of notifications on the display." 

However, it is unclear how the user's starting and stopping of the movement data 
collection corresponds to the plurality of thresholds stored in memory. Also, the peak "air" time 
and peak speed in Flentov are naturally not stored in advance since they are only obtained after 
analyzing the data collected from the sensor. 

The start and stop signals or the peak air time/peak speed are not compatible with the 
plain and ordinary meaning of a threshold (e.g., see claim 61, ·which recites that "when one of the 
plurality qfthresholds is met, the output indicator displays a corresponding one of the 
notifications"). 

Therefore, Flentov does not disclose storing a plurality of thresholds, let alone storing a 
plurality of thresholds respectively corresponding to a plurality of notifications. 
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Control No.: 90/013,201 
Atty. Docket No.: A209779 

2014-08-29 17:51 :28 EDT 12022937860 From: SUGHRUE Mlot\l 

FOR DISCUSSION ONLY. DONO TENTER 

At page 49, it is asserted that Vock discloses storing "a plurality of thresholds 
respectively corresponding to a plurality of notifications such as peak speed and peak loft time. 
Each time the user sets the threshold, a new set of notifications would be stored along with the 
thresholds." 

As noted above with respect to Flentov, the peak speed and peak loft time are naturally 
not stored in advance. Nor are they consistent with the plain and ordinary meaning of the term 
"threshold". 

Therefore, Vock does not disclose storing a plurality of thresholds, let alone storing a 
plurality of thresholds respectively corresponding to a plurality of notifications. 

II. Proposed amendments in relation to rejections under 35 U.S.C. 112 

As shown in the attached Appendix, amendments are proposed to claims 93, 123, and 
149 to address the rejections under 35 U.S.C. 112, second paragraph. 

Further, with respect to claim 149, it is noted that this claim is directed to a method and 
thus it does not seem necessary to specify what is "receiving at least one of the plurality of the 
thresholds from a user." The Examiner questions "[i]s it the memory, the microprocessor, the 
e:xiemal computer, etc.?" (Office Action, page 3). 

It is noted, however, that the claims from which claim 149 depends do not introduce any 
of these components since these are method claims. 

Nonetheless, to expedite prosecution, the proposed amendment to claim 149 recites 
"receiving, via the portable, self-contained movement measuring device, at least one of. .. " 

III. Conclusion 

In view of the foregoing, it is believed that the proposed arguments and amendments 
discussed above would overcome the relevant rejections of record and thus would place the 
subject claims in allowable condition. 

However, if the Examiners have any additional suggestions for further clarifying the 
claimed subject matter and to advance prosecution, Applicant's representatives would ·welcome 
such suggestions during the personal interview. 
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APPENDIX 

PROPOSED AMENDMENTS TO THE CLAli\1S 

93. (PROPOSED AMENDMENT): The svstem of claim 92. wherein said downloaded 

movement data is configured to be analyzed by said user via said program. 

123. (PROPOSED AMENDMENT): The method of claim 20, fmiher comprising: 

continuously monitoring for said physical movement using a movement sensor of the 

portable, self-contained movement measuring device. 

149. (PROPOSED AMENDMENT): The method of claim 146. further comprising: 

plurality of the thresholds fi:om a user. 
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(THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS) 

SUGHRUE MION, PLLC 
2100 PENNSYLVANIA AVENUE, NW. 
SUITE 800 
WASHINGTON, DC 20037 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-·1450 

W"W."I.IJ:.'=ptO.QOV 

EX PARTEREEXAMINATION COMMUNICATION TRANSMITTAL FORM 

REEXAMINATION CONTROL NO. 90/013.201. 

PATENT NO. 6059576. 

ART UNIT 3993. 

Enclosed is a copy of the latest communication from the United States Patent and Trademark 
Office in the above identified ex parte reexamination proceeding (37 CFR 1 .550(f)). 

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a 
reply has passed, no submission on behalf of the ex parte reexamination requester will be 
acknowledged or considered (37 CFR 1.550(g)). 
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Office Action in Ex Parte Reexamination 

Control No. 
90/013,201 

Examiner 
DANTON DE MILLE 

Patent Under Reexamination 
6059576 

Art Unit 

3993 

AIA (First Inventor to 
File) Status 
No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­

a. D Responsive to the communication(s) filed on __ . 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

b. D This action is made FINAL. 

c. D A statement under 37 CFR 1.530 has not been received from the patent owner. 

A shortened statutory period for response to this action is set to expire?_ month(s) from the mailing date of this letter. 
Failure to respond within the period for response will result in termination of the proceeding and issuance of an ex parte reexamination 
certificate in accordance with this action. 37 CFR 1.550(d). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c). 
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Part II SUMMARY OF ACTION 

1 a. [8J Claims 1, 13,20,21 and 30-158 are subject to reexamination. 

1 b. [8J Claims 2-12.14-19 and 22-29 are not subject to reexamination. 

2. D Claims __ have been canceled in the present reexamination proceeding. 

3. D Claims __ are patentable and/or confirmed. 

4. [8J Claims 1, 13,20,21 and 30-158 are rejected. 

5. D Claims __ are objected to. 

6. D The drawings, filed on __ are acceptable. 

7. D The proposed drawing correction, filed on __ has been (7a) D approved (7b)0 disapproved. 

8. D Acknowledgment is made of the priority claim under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the certified copies have 
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2 D not been received. 

3 D been filed in Application No. __ . 

4 D been filed in reexamination Control No. __ 

5 D been received by the International Bureau in PCT application No. __ . 
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9. D Since the proceeding appears to be in condition for issuance of an ex parte reexamination certificate except for formal 
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11, 453 O.G. 213. 
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Reexamination was requested and ordered for claims 1, 13, 20 and 21 of United States 

Patent Number 6,059,576 (hereinafter, "the '576 patent"). Patent owner also submitted new 

claims 30-158 at the time of filing. Therefore, this reexamination will be over claims 1, 13, 20, 

21 and 30-158. 

Flentov et al. 

Gaudet et al. 

Vock et al. 

Burdea et al. 

Prior Art Relied Upon by the Requester 

(U.S. Pat. No. 5,636,146) cited by requester 

(U.S. Pat. No. 6,018,705) cited by requester 

(U.S. Pat. No. 6,266,623) cited by requester 

(U.S. Pat. No. 5,429,140) cited by examiner 

Claim Rejections 

Claim Rejections - 35 USC§ 112 

Claims 93, 123, 149 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, as being indefinite for failing to particularly point out and distinctly 

claim the subject matter which the inventor or a joint inventor, or for pre-AIA the 

applicant regards as the invention. 

Claim 93 fails to further limit the system that has already been set forth. Claim 93 merely 

recites that the downloaded movement data is analyzed by the user via said program. This does 

not further restrict the system already claimed. This merely describes the action of the user. 
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Regarding claim 123, there is no clear antecedent basis for "the portable, self-contained 

movement". 

Regarding claim 149, it is not clear what is "receiving at least one of the plurality of the 

thresholds from a user." Is it the memory, the microprocessor, the external computer, etc.? 

Claim Rejections - 35 USC§ 102 

Claims 1 and 20 are rejected under pre-AIA 35 U.S.C. 102(b) as being anticipated 

by Flentov et al. 

Flentov teaches a portable, self-contained device 10 for monitoring movement of body 

parts 28 during physical activity, column 1, lines 6-10: 

The invention relates generally to the measurement of the loft time and speed of a 
vehicle relative to the ground. Such measurements are particularly useful in 
sporting activities like skiing and mountain biking where users desire information 
relating to their speed and/or loft, or "air" time. 

The device 10 comprising a movement sensor 18, 20, capable of measuring data 

associated with unrestrained movement in any direction and generating signals indicative of said 

movement. The device 10 is attached to the ski of the user which would generate signals 

indicative of the unrestrained movement as the user freely navigates over the downhill course. 

The device also includes a power source 22. 

A microprocessor subsystem 12 is also taught capable of receiving, interpreting, storing 

and responding to said movement data based on user-defined operational parameters from user 

input 14. The device includes at least one user input 14 in the form of at least buttons 58, 60, 62, 

66 and 67. Flentov teaches in column 2, lines 36-40, "a user interface for providing external 
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inputs to the apparatus, including one or more of the following: a start/stop button for selectively 

starting and stopping the acquisition of data by the apparatus". 

As noted above, the movement sensor 18, 20 send signals indicative of the unrestrained 

movement to the microprocessor subsystem 12. The microprocessor 12 interprets the signals 

from the sensor, column 6, lines 19-22: 

The speed information and loft time information are processed by the 
microprocessor subsystem 12 to quantify actual speed, e.g., in miles per hour, and 
actual loft time, e.g., in seconds. 

The microprocessor stores the information, column 6 in lines 22-25, "[t]he actual speed 

and loft time are thereafter stored in internal memory 13 ". 

The microprocessor responds to the movement data based on user-defined operational 

parameters from the user input 14. Figure 4 illustrates a graph 70 of a representative vibrational 

spectrum 72 that is stored into the microprocessor subsystem 12, column 10, lines 29-37: 

The vibrational spectrum between tl and t2 [FIG. 4] is comparatively smooth as 
compared to the spectrum outside this region because the user's sporting vehicle 
(e.g., the ski or mountain bike) is in the air and is not therefore subjected to the 
random vibrations of the road or ski slope. Accordingly, this relatively smooth 
spectrum between tl and t2 can be readily discerned from the rest of the spectrum 
by the microprocessor subsystem 12 and evaluated for "air" time: specifically, 
"air" time is t2-tl. 

The microprocessor subsystem 12 responds to the vibrational spectrum 72 of the 

movement data based on user-defined operational parameters such as loft or "air" time derived 

from the "relatively smooth spectrum" between tl and t2. The information is then displayed on 

display 16. 

Flentov teaches many different embodiments for the speed sensor and the loft sensor. In 

column 17 Flentov teaches a loft sensor that is accelerometer based. In column 17, lines 24-37: 
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FIG. 13 illustrates a speed sensor 200 constructed according to the invention and 
which includes a plurality of accelerometers 202a-202d. The accelerometers 
202a-202d sense various accelerations in their respective axes (accelerometers 
sense acceleration along a predefined axis, translational or rotational), and each of 
the outputs from the accelerometers are input to the microprocessor subsystem 
204, e.g., the subsystem 12 of FIG. 1, via communication lines 206a-206d. The 
orientation of the sensitive axis of each accelerometer 202a-202d is stored in the 
microprocessor subsystem 204 so that a particular acceleration in one axis is 
properly combined with acceleration values in other axes (as described in more 
detail below in connection with FIGS. 14 and 14a). 

Additionally, Flentov teaches in lines 58-62 of column 17: 

It should be clear to those skilled in the art that fewer, or greater, numbers of 
accelerometers are within the scope of the invention, so long as they collectively 
determine speed. In effect, the fewer number of accelerometers results in reduced 
accuracy; not reduced functionality. Rather, in an ideal situation, one 
accelerometer can be used to detect speed; which is the integral of the 
acceleration over time. Further, a double integration over the same period 
provides distance; and, therefore, the invention can also provide distance in at 
least one embodiment of the invention. 

Flentov teaches that one accelerometer can be used to detect speed and distance. 

Flentov also teaches in column 18, lines 17-20 of using six accelerometers: 

Specifically, six accelerometers are connected with various sensitive orientations 
to collect pitch 207a yaw 207b, roll 207c, surge 207d, heave 207e, and sway 207! 
accelerations. 

Flentov also teaches how to derive speed and direction in column 18, lines 52-61: 

Also shown in FIG. 14A are translational integrators 209a-209c which convert the 
compensated accelerations from inputs 207 d-207! to translational velocities by 
integration. Integrators 21 Oa-21 Oc likewise integrate inputs of pitch 207 a, yaw 
207b, and roll 207 c to angular velocity while integrators 21 la-21 lc provide a 
further integration to convert the angular velocities to angular position. The 
angular positional information and translational velocity information is combined 
and processed at the speed and direction resolution section 212 to derive speed 
and direction. 

Therefore, the movement sensor 200 measures the speed, angle and velocity of the 

movement. Speed and direction are calculated using the signals from the plural accelerometers of 
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the speed sensor 200. The direction is an angle of the movement of the device in at least two 

axes i.e., horizontal and vertical. 

Therefore, Flentov teaches speed sensor 200 provides a movement sensor that measures 

the angular position and translational velocity. 

Flentov teaches the microprocessor subsystem 12 includes a clock element in column 9, 

lines 28-34: 

the microprocessor subsystem 12 of FIG. 1 preferably includes a clock element 
(readily known to those skilled in the art) for indicating processed time over a 
selectable period (the microprocessor subsystem 12 can in fact include a 24-hour 
clock element, much the way a digital wrist-watch includes 24-hour information). 

While the 24-hour clock element of Flentov is not recited as "a real-time clock" however, 

it is a computer clock that keeps track of the current time in order to determine loft time. 

Therefore it would appear that the 24-hour clock element recited by Flentov is "a real-time 

clock" for purposes of storing time in human units. This is different from hardware clocks which 

are only signals that govern digital electronics. 

Flentov teaches an output indicator 16. 

Therefore, it would appear that Flentov anticipates the invention as broadly claimed. 

Claims 1 and 20 are rejected under 35 U.S.C. 102(e) as being clearly anticipated by 

Gaudet et al. 

Gaudet teaches a portable, self-contained device and method of monitoring 

physical movement of a body part comprising attaching a portable, self-contained movement 

measuring device 20, for example, to the body for measuring unrestrained movement in any 

direction. The movement measuring device 20 is attached to the body of the user. The user 
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moves unrestrained in any direction. The movement measuring device 20 measures acceleration 

in any direction the user moves. 

Gaudet teaches in column 4, lines 51-53, "[e]ach of devices 20A-20C shown in FIG. 2 

has a particular axis in which it senses acceleration, i.e., an acceleration sensing axis." However, 

because the device 20A-20C is attached to the body of the user, the movement of the device has 

unrestrained movement in any direction as the user moves in any direction and therefore, the 

acceleration sensing axis will also move unrestrained in any direction. The foot contact 

time/foot loft time generators 20A-20C will generate acceleration signals along that axis. The 

axis of the device is oriented substantially parallel to a bottom surface of the foot of the user. 

The rate of travel is the speed of travel along the acceleration sensing axis. Therefore, the 

movement sensor 20A-20C measures the angle and velocity of the movement. 

Gaudet teaches in column 2, lines 16-20: 

By calculating an average of these several measured foot contact times, an 
average foot contact time may be determined, from which information such as the 
pace of the user, rate of travel, distance traveled, etc., may be calculated. 

The pace of the user, rate of travel and the distance traveled by the user are determined 

from the "foot contact times" and the "foot loft times". 

Column 4, lines 10-22, figure 1 shows a: 

network 70 includes network processing circuitry 30, a memory unit 28, a user 
interface 32, a display 26A, and an audio or vibrational indicator 26B. Network 
processing circuitry 30 also is coupled to receive inputs from one or more 
monitoring devices, such as foot contact time/foot loft time generators 20A and 
20B, heart rate monitor 22, and respiratory monitor 24. The devices shown in 
FIG. 1 may be linked together, for example, via direct wiring or capacitive 
coupling, by using radio-frequency (RF) or infa-red (IR) transmitters/receivers, or 
by any other information transmission medium known to those skilled in the art. 
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The monitoring devices include movement sensors or foot contact time/foot loft time 

generators 20A and 20B. The movement sensors 20A, 20B transmit movement data using 

transmitters/receivers. Transmitters/receivers require power to transfer and receive data. 

Obviously there is a power source within the movement sensors 20A and 20B in order to 

transmit data. 

The network processing circuitry 30 interprets the movement data based on user-defined 

operational parameters, column 4, lines 28-33: 

User interface 32 also is coupled to network processing circuitry 30 and permits a 
user, e.g., a walker, jogger or runner, to select a particular feature implemented by 
operation of a software routine, to input particular operating parameters, or to 
select particular outputs for display 26A and/or audio or vibrational indicator 26B. 

Gaudet also teaches in column 4, lines 22-27: 

Network processing circuitry 30 may include a personal computer, or any other 
device capable of processing information from the various inputs of network 70. 
Memory unit 28 is coupled to network processing circuitry 30 and is used to store 
programming and data for network processing circuitry 30 and/or to log data 
processed by circuitry 30. 

Gaudet teaches a memory unit 28 is coupled to network processing circuitry 30 and is 

used to store programming and data for network processing circuitry 30 and/or to log data 

processed by circuitry 30. 

Gaudet also teaches using timers, column 5, lines 12-14 (emphasis added): 

According to one embodiment, foot contact time/foot loft time generator 20 
includes a micro-controller having virtually all circuitry, e.g., memory, timers and 
analog-to-digital (A/D) converters, on board, so that memory unit 54 need only be 
used to perform functions such as permanently storing data produced by foot 
contact time/foot loft time generator 20. 

Gaudet teaches a timer is part of the movement measuring device 20. The timers are 

used to measure time periods in seconds. Gaudet teaches in column 9, lines 10-15: 
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The time measured by the air time (Ta) timer represents the time difference 
between the last "positive spike event" (defined below) and the negative spike 
event just detected. When a negative spike event occurs, a "StepCount" value, i.e., 
a counted number of footsteps of the user, also is increment. 

Air time timer Ta measure the time difference between the last positive spike event to the 

negative spike event. Therefore as defined by the instant invention, Gaudet records in real-time 

the time between the negative spike event and the positive spike event. This timer would appear 

to be a real-time clock because the timer records the time. It would appear that Gaudet 

anticipates the invention as broadly claimed. 

Claims 1 and 20 are rejected under 35 U.S.C. 102(e) as being clearly anticipated by 

Vock et al. 

Vock teaches a self-contained device 10 comprising a movement sensor 18, a 

power source 22, a microprocessor 12, a user input 14, memory 13 and an output indicator 16 or 

display. 

The movement sensor 18 measures data associated with unrestrained movement in any 

direction and generating signals indicative of said movement. As shown in figure 2 the portable, 

self-contained device 10 is mounted to the ski of the user. The user can manipulate the skis in an 

unrestrained movement in any direction. The sensor 18 generates signals indicative of the 

unrestrained movement. 

The microprocessor 12 is connected to the movement sensor 18 and the power source 22 

and is capable of receiving, interpreting, storing and responding to the movement data based on 

user-defined operational parameters. Vock teaches in column 8, lines 3-22: 
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Briefly, the invention shown in FIG. 1 operates as follows. The housing 24 is 
attached or mounted to a sporting device, such as a ski or mountain bike, such that 
a user of the ski or mountain bike can access the system 10. During motion of the 
ski or mountain bike, the speed sensor 18 sends velocity information ( over 
communication line l la) to the microprocessor subsystem 12; while the loft 
sensor 20 sends loft or "air" time information ( over communication line 11 b) to 
the microprocessor subsystem 12. The speed information and loft time 
information are processed by the microprocessor subsystem 12 to quantify actual 
speed, e.g., in miles per hour, and actual loft time, e.g., in seconds. The actual 
speed and loft time are thereafter stored in internal memory 13 until, at least, the 
speed and time data are accessed by a user of the system 10. Upon access through 
the user interface 14 (communicating with the microprocessor subsystem 12 via 
communication line llc), a user of the system 10 can command the display of the 
speed and loft time data (sent across communication line lld) on the display 16 in 
order to evaluate his or her performance in the sporting activity. 

The user, through the user interface 14, commands the microprocessor 12 to display the 

speed and loft time data on the display 16 in order to evaluate his or her performance in the 

sporting activity. 

Vock also teaches a clock element in column 3, lines 17-21: 

Preferably, the microprocessor subsystem of the invention includes a [clock] 
element, e.g., a 24-hour clock, for providing information convertible to an elapsed 
time. Accordingly, the subsystem can perform various calculations, e.g., dead 
time, on the data acquired by the apparatus for display to a user. 

The clock of Vock appears to be used for calculating the various elapsed times. These 

elapsed times would be real-time because it is measuring time in human terms and therefore 

would appear to comprehend the claimed real- time clock. 

Vock teaches many different types of speed and loft sensors for acquiring velocity and 

loft or "air" time. In one embodiment of column 21 the speed sensor is pressure based. In this 

embodiment the speed sensor of Vock measures the angle and velocity of the movement. In 

column 21, lines 47-59: 
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Pressure sensors according to the invention convert air pressure to an analog 
voltage. When mounted to a snowboard 220, such as shown in FIGS. 15 and 15A, 
the pressure sensor 221 is used to determine the altitude of the snowboarder. This 
voltage is read by the microprocessor subsystem ( e.g., the subsystem 12 of FIG. 
1) at a fixed rate and differentiated to determine rate of descent or speed in the 
vertical direction. This may be converted to speed along the path by knowing the 
grade or angle of descent. Angle of descent is known by predetermining the 
geometry of the ski path or by the addition of a inclinometer 222 which gives a 
voltage dependent upon the angle, with respect to vertical, of the platform. The 
inclinometer 222 measures zero when the ski is traveling along a level path and 
the pressure sensor is showing a constant pressure. When the ski moves downhill, 
for example, the inclinometer 222 measures the angle of descent and the pressure 
sensor measures ever increasing pressure. Since the angle of descent is known, as 
is the rate of descent, the true speed is determined and displayed. 

Vock teaches the speed sensor includes a pressure sensor 221 to determine the altitude of 

the user and inclinometer 222 gives a voltage dependent upon the angle with respect to vertical. 

The pressure sensor 221 determines the speed of vertical descent and the inclinometer 222 

determines the angle. Since the angle of descent is known, and the rate of descent is known, the 

true speed is determined and displayed. Therefore, it would appear that Vock anticipates the 

invention as broadly recited. 

Claims 1, 13, 20, 21, 30-158 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Flentov et al. in view of Burdea et al. 

Regarding claims 1, 13, 20, 21, 125-128 Flentov teaches a portable, self-contained 

device 10 for monitoring movement of body parts 28 during physical activity, column 1, lines 6-

10: 

The invention relates generally to the measurement of the loft time and speed of a 
vehicle relative to the ground. Such measurements are particularly useful in 
sporting activities like skiing and mountain biking where users desire information 
relating to their speed and/or loft, or "air" time. 
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The device 10 comprising a movement sensor 18, 20, capable of measuring data 

associated with unrestrained movement in any direction and generating signals indicative of said 

movement. The device 10 is attached to the ski of the user which would generate signals 

indicative of the unrestrained movement as the user freely navigates over the downhill course. 

The device also includes a power source 22. 

A microprocessor subsystem 12 is also taught capable of receiving, interpreting, storing 

and responding to said movement data based on user-defined operational parameters from user 

input 14. The device includes at least one user input 14 in the form of at least buttons 58, 60, 62, 

66 and 67. Flentov teaches in column 2, lines 36-40, "a user interface for providing external 

inputs to the apparatus, including one or more of the following: a start/stop button for selectively 

starting and stopping the acquisition of data by the apparatus". 

As noted above, the movement sensor 18, 20 send signals indicative of the unrestrained 

movement to the microprocessor subsystem 12. The microprocessor 12 interprets the signals 

from the sensor, column 6, lines 19-22: 

The speed information and loft time information are processed by the 
microprocessor subsystem 12 to quantify actual speed, e.g., in miles per hour, and 
actual loft time, e.g., in seconds. 

The microprocessor stores the information, column 6 in lines 22-25, "[t]he actual speed 

and loft time are thereafter stored in internal memory 13". 

The microprocessor responds to the movement data based on user-defined operational 

parameters from the user input 14. Figure 4 illustrates a graph 70 of a representative vibrational 

spectrum 72 that is stored into the microprocessor subsystem 12, column 10, lines 29-37: 

The vibrational spectrum between tl and t2 [FIG. 4] is comparatively smooth as 
compared to the spectrum outside this region because the user's sporting vehicle 
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(e.g., the ski or mountain bike) is in the air and is not therefore subjected to the 
random vibrations of the road or ski slope. Accordingly, this relatively smooth 
spectrum between tl and t2 can be readily discerned from the rest of the spectrum 
by the microprocessor subsystem 12 and evaluated for "air" time: specifically, 
"air" time is t2-tl. 

The microprocessor subsystem 12 responds to the vibrational spectrum 72 of the 

movement data based on user-defined operational parameters such as loft or "air" time derived 

from the "relatively smooth spectrum" between tl and t2. The information is then displayed on 

display 16. 

Flentov teaches many different embodiments for the speed sensor and the loft sensor. In 

column 17 Flentov teaches a loft sensor that is accelerometer based. In column 17, lines 24-37: 

FIG. 13 illustrates a speed sensor 200 constructed according to the invention and 
which includes a plurality of accelerometers 202a-202d. The accelerometers 
202a-202d sense various accelerations in their respective axes (accelerometers 
sense acceleration along a predefined axis, translational or rotational), and each of 
the outputs from the accelerometers are input to the microprocessor subsystem 
204, e.g., the subsystem 12 of FIG. 1, via communication lines 206a-206d. The 
orientation of the sensitive axis of each accelerometer 202a-202d is stored in the 
microprocessor subsystem 204 so that a particular acceleration in one axis is 
properly combined with acceleration values in other axes (as described in more 
detail below in connection with FIGS. 14 and 14a). 

Additionally, Flentov teaches in lines 58-62 of column 17: 

It should be clear to those skilled in the art that fewer, or greater, numbers of 
accelerometers are within the scope of the invention, so long as they collectively 
determine speed. In effect, the fewer number of accelerometers results in reduced 
accuracy; not reduced functionality. Rather, in an ideal situation, one 
accelerometer can be used to detect speed; which is the integral of the 
acceleration over time. Further, a double integration over the same period 
provides distance; and, therefore, the invention can also provide distance in at 
least one embodiment of the invention. 

Flentov teaches that one accelerometer can be used to detect speed and distance. 

Flentov also teaches in column 18, lines 17-20 of using six accelerometers: 
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Specifically, six accelerometers are connected with various sensitive orientations 
to collect pitch 207a yaw 207b, roll 207c, surge 207d, heave 207e, and sway 207! 
accelerations. 

Flentov also teaches how to derive speed and direction in column 18, lines 52-61: 

Also shown in FIG. 14A are translational integrators 209a-209c which convert the 
compensated accelerations from inputs 207 d-207! to translational velocities by 
integration. Integrators 21 Oa-21 Oc likewise integrate inputs of pitch 207 a, yaw 
207b, and roll 207 c to angular velocity while integrators 21 la-21 lc provide a 
further integration to convert the angular velocities to angular position. The 
angular positional information and translational velocity information is combined 
and processed at the speed and direction resolution section 212 to derive speed 
and direction. 

Therefore, the movement sensor 200 measures the speed, angle and velocity of the 

movement. Speed and direction are calculated using the signals from the plural accelerometers of 

the speed sensor 200. The direction is an angle of the movement of the device in at least two 

axes i.e., horizontal and vertical. 

Therefore, Flentov teaches speed sensor 200 provides a movement sensor that measures 

the angular position and translational velocity. 

Flentov teaches the microprocessor subsystem 12 includes a clock element in column 9, 

lines 28-34: 

the microprocessor subsystem 12 of FIG. 1 preferably includes a clock element 
(readily known to those skilled in the art) for indicating processed time over a 
selectable period (the microprocessor subsystem 12 can in fact include a 24-hour 
clock element, much the way a digital wrist-watch includes 24-hour information). 

While the 24-hour clock element of Flentov is not recited as "a real-time clock" however, 

it is a computer clock that keeps track of the current time in order to determine loft time. 

Therefore it would appear that the 24-hour clock element recited by Flentov is "a real-time 

IPR2018-00565 
Garmin EX1003 Page 259



Application/Control Number: 90/013,201 

Art Unit: 3993 

Page 15 

clock" for purposes of storing time in human units. This is different from hardware clocks which 

are only signals that govern digital electronics. 

The instant invention defines the "real-time clock" in column 5, lines 33-37: 

The microprocessor 32 is connected to a clock 46 which is used as an internal 
clock for coordinating the functioning of the microprocessor 32. The clock 46 
also serves as a real time clock to provide date and time information to the 
microprocessor 32. 

There does not appear to be any special definition for the term "real-time clock" as long 

as the clock serves to provide date and time information to the microprocessor. 

Burdea teaches a method to monitor physical movement of a body part. The system 

employs an electronic device which tracks and monitors an individual's motion through the use 

of sensors capable of measuring parameters associated with the individual's movement. In 

column 6, lines 30-33, 

Patient data can be stored in database 114 for statistical purposes. Database 114 
can include a time stamp for providing a time history of updates of the patient 
information. 

Burdea teaches the convention of storing performance data over time that includes a time 

stamp for providing a time history of updates. A clock would be required in order to associate a 

specific time and day with each piece of performance data, in order to evaluate the user's 

progress over time. It would have been obvious to one of ordinary skill in the art to modify 

Flentov to include a date and time stamp as taught by Burdea in order to provide a time history 

of user's performances to evaluate user's progress. 

Regarding claims 13, 133-135, in addition to the limitations of claim 1, claim 13 also 

recites an input/output port, a computer capable of interpreting and reporting the movement data 

based on operational parameters, and a download device connected to the movement measuring 
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device and the computer for transmitting the movement data and operational parameters between 

the movement measuring device and the computer for analysis, reporting and operation purposes. 

Burdea shows in figure 1, network 22 is capable of transmitting the movement data and 

operational parameters between the movement measuring device or sensing glove 30 and the 

remote computer 20. The remote workstation is used for receiving diagnostic information and 

communicating rehabilitation instructions to the movement measuring device. Burdea column 4, 

lines 46-50: 

Remote workstation 20 can be coupled over network 22 to computer workstation 
14. Remote workstation 20 can be used at a medical specialist location for 
receiving diagnostic information and communicating rehabilitation instructions to 
computer workstation 14. 

Broadly, the network 22 includes the input/output port and the network card is the 

download device electronically connected to said movement measuring device 30 and a remote 

computer 20 for transmitting and receiving information. It would have been obvious to one of 

ordinary skill in the art to further modify Flentov to include an input/output port, computer and 

download device as taught by Burdea so that a remote specialist can review historical data and 

suggest new instructions. 

Regarding claim 20, Flentov teaches a method of monitoring physical movement of a 

body part comprising the steps of attaching a portable, self-contained movement measuring 

device 10 to the body part of the ski 26 for measuring unrestrained movement in any direction. 

The sensor 200 measures data associated with physical movement and the microprocessor 13 

interprets the physical movement data based on user-defined operational parameters from user 

input 14. Burdea teaches using a "real- time clock" for adding a time stamp to the movement 

data so that the user movement data can be stored for statistical purposes. It would have been 
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obvious to one of ordinary skill in the art to modify Flentov to include a "real-time clock" for 

adding a time stamp to the movement data as taught by Burdea to be stored in memory for 

statistical purposes. 

Regarding claim 21, as set forth above in rejection of claim 1, Flentov teaches velocity 

data and angular movement data along with related date and time data as provided by Burdea. 

Flentov was modified to include the date and time stamp taught by Burdea. 

Regarding claim 30, as noted above, Burdea teaches including a time stamp for 

associating the time/date stamp with the movement data for providing a time history of updates 

of the user performance for storing in memory. 

Regarding claim 31, the microprocessor also stores in memory the date associated with 

the time stamp. 

Regarding claim 32, the microprocessor retrieves the time stamp with the date from the 

real-time clock to associate the time stamp with the retrieved movement data. 

Regarding claim 33, the microprocessor retrieves the time stamp from the real-time 

clock based on the occurrence of the user defined events which are the speed and loft time. 

Regarding claim 34, the microprocessor identifies the user defined event based on 

interpretation of the movement data such as the fastest speed or the longest loft time. 

Regarding claim 35, Flentov teaches "[t]he memory may be nonvolatile such as battery 

backed RAM or Electrically Erasable Programmable Read Only Memory (EEPROM)" column 

14, lines 33-35. Therefore, the memory continues to store movement data in response to battery 

power being lost from said power source. 
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Regarding claim 36, Flentov teaches in column 2, lines 36-40, "a user interface for 

providing external inputs to the apparatus, including one or more of the following: a start/stop 

button for selectively starting and stopping the acquisition of data by the apparatus". The 

movement sensor continuously checks for movement when the user presses the start button. It 

will stop checking for movement when the stop button is pushed. 

Regarding claim 37, the microprocessor also continuously interprets movement data 

received from the movement sensor when the user presses the start button which is a user­

defined operational parameter. 

Regarding claim 38, the output indicator displays information based on the movement 

data. When the user requests speed data, the output indicator displays speed data. 

Regarding claim 39, the output indicator displays the movement data and the time stamp 

associated with the movement data. 

Regarding claim 40, the output indicator displays information based on movement data 

and the time stamp associated with the movement data. 

Regarding claim 41, Flentov teaches in column 2, lines 38-40: 

a start/stop button for selectively starting and stopping the acquisition of data by 
the apparatus; 

The threshold of the movement data is met when the user stops the acquisition of data. 

The threshold limit is reached when the user hits the stop button. The output indicator displays 

the results such as speed and loft time. 

Flentov also teaches in column 2, lines 40-45: 

a display-operate button for activating the display means selectively; a speed/loft 
toggle button for alternatively commanding a display of loft time information and 
speed information of the vehicle 
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The output indicator displays information indicating that a threshold is met based on the 

movement data such as speed and loft time. 

Regarding claim 42, the threshold is based on information provided by the user when 

the user starts the acquisition of data and continues until the user stops the acquisition of data. 

Regarding claim 43, the microprocessor stores in memory all of the movement data 

including the peak threshold speed achieved during a given activity. 

Regarding claim 44, as taught by Burdea, the microprocessor associates the time/date 

stamp with each piece of movement data, including the peak threshold, in order to store the 

user's performance data for statistical purposes. 

Regarding claim 45, one of ordinary skill in the art having devices that include batteries 

would require some form of output to let the user know when the batteries are about to die. 

Regarding claim 46, Flentov teaches at the top of column 2, the display can be a LCD or 

LED display. 

Regarding claim 47, the movement data stored in memory is configured to be 

downloaded to a computer. Any data stored in memory can be downloaded to a computer. 

Regarding claim 48, as noted above, Burdea teaches remote workstation 20 can be 

coupled over network 22 to computer workstation 14. Obviously, computer workstation 14 has 

software configured to communicate with external software in the remote workstation 20 

wherein the external software is configured to present the downloaded movement data to the user 

in the display. It would have been obvious to download the physical activity from the local 

microprocessor to an external computer over a network as taught by Burdea in order to have the 
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information saved at a different location so the information can be analyzed and processed for 

improving the user's performance. 

Regarding claim 49, the external software is configured to run on the external computer. 

Regarding claim 50, the downloaded movement data is analyzed by said user via said 

external software. 

Regarding claims 51, 136, 137, 138, 139, 140, the external software is configured to 

interpret the movement data and produce at least one report. The purpose of the external 

computer is to analyze the data and to communicate new instructions for the user to the local 

workstation 14. Producing reports on the movement data including historical data would be 

obvious to one of ordinary skill in the art in order to develop new instructions for the user. 

Burdea teaches, column 4, lines 43-50, the workstation 14 is coupled to hard copy device 18 for 

producing a hard copy of diagnostic information including rehabilitation progress charts. The 

external computer would be better adapted to generate reports. Such would have been an 

obvious provision in Vock. 

Regarding claims 52, 140, the external software is configured to interpret the movement 

data and produce at least one history report. The purpose of the external computer is to analyze 

the historical data. Producing reports on the movement data including historical data would be 

obvious to one of ordinary skill in the art in order to develop new instructions for the user. 

Regarding claim 53, the history report obviously includes dates and time of the 

movement data. This is how one can analyze the data over time in order to develop improved 

physical activity. 
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Regarding claim 54, the external software is configured to allow the user to program 

additional reports and histories with respect to the movement data. 

Regarding claims 55, 141, the movement data is configured to be downloaded to the 

computer via a wired connection. Network 22 is a wired connection. 

Regarding claims 56, 142, wireless connections are old and well known and an obvious 

equivalent means of communicating information from one computer to another. 

Regarding claim 57, the microprocessor records, based on a threshold being met, the 

time and date of the threshold being met. As noted above regarding claim 41, the threshold is the 

peak speed during an activity. The microprocessor records, based on the peak speed being met, 

the time and date of the peak threshold being met. The microprocessor records the time and date 

for all movement data. 

Regarding claim 58, the output indicator 52 provides a visual indicator to the user 

regarding the threshold being met in display 52 of Flentov. 

Regarding claims 59, 129, Flentov teaches in column 8, lines 35-39: 

In addition, the highest number displayed within the portion 68 refers to the total 
number of "air" times for the selected activity period ( thus for example a user can 
determine the total number of jumps achieved for a given day). 

The user would press the start/stop button to start recording the movement data and press 

the start/stop button again to complete the acquisition of data. The user has thus set the threshold 

of how much data to collect to determine the total number of jumps achieved for a given period 

of time. 

Regarding claims 60, 130, 146, 147, the memory stores a plurality of thresholds 

respectively corresponding to a plurality of notifications. When the user starts and stops the 
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collection of movement data, the user has set the threshold amount of movement data to collect 

to determine the total number of jumps during that period of time. The peak "air" time and the 

peak speed are additional thresholds that are saved in memory. Each of these threshold data 

points correspond to a plurality of notifications on the display. 

Regarding claims 61, 145, 147, when one of the plurality of thresholds is met, the output 

indicator displays a corresponding one of the notifications such as the peak "air" time or peak 

speed during a run. 

Regarding claims 62, 148, the microprocessor determines whether any of the thresholds 

are met by interpreting the movement data with respect to the thresholds. After the 

microprocessor determines the speed of the user, it compares the speed with the highest speed 

recorded so far. The threshold at any point in time is the highest speed recorded so far. As the 

microprocessor collects more and more speed data points it is comparing the current speed with 

the threshold speed recorded so far. Therefore as the microprocessor is interpreting the 

movement data with respect to the highest threshold at that time and if the movement data 

exceeds the highest threshold it will replace the highest threshold with the new threshold. At the 

end of the collection of movement data, the microprocessor has determined the threshold. 

Regarding claim 63, as set forth above regarding claim 59, the user would press the 

start/stop button to start recording the movement data and press the start/stop button again to 

complete the acquisition of data. The user has thus set the threshold of how much data to collect 

to determine the total number of jumps achieved for a given period of time. 

Regarding claim 64, as noted above regarding claim 62, the plurality of thresholds are 

different from each other until the final maximum threshold is recorded. 
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Regarding claim 65, the plurality of notifications are different visual indicators. The 

peak "air" time and the peak speed are two different notifications would be two different 

indicators in the display. 

Regarding claim 66, the prior art has already established the user of using visual 

indicators and including a blinking indicator is old and well known and an obvious provision in 

the art of displaying information on a display screen. Where the general conditions of a claim 

are disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by 

routine experimentation. In re Swain et al., 33 CCPA (Patents) 1250, 156 F.2d 239, 70 USPQ 

412; Minnesota Mining and Mfg. Co. v. Coe, 69 App. D.C. 217, 99 F.2d 986, 38 USPQ 213; 

Allen et al. v. Coe, 77 App. D.C. 324, 135 F.2d 11, 57 USPQ 136. Providing blinking lights to 

highlight a portion of the display is well within the realm of the artisan of ordinary skill in the art 

of displaying information on a display screen. 

Regarding claims 67, 131, 144, 153, Flentov teaches in column 8, lines 32-33, when the 

microprocessor determines when a threshold has been met, the display will signal the occurrence 

that the user-defined threshold has been met by illustrating "l" as meaning that the threshold 

peak "air" time has been met. 

Regarding claims 68, 154, as the microprocessor compares the movement data with the 

current speed threshold it will update the current speed threshold if the movement data is greater 

than the current speed threshold. 

Regarding claims 69,155, Flentov teaches in column 19, lines 12-16: 

It should be apparent to those in the art that the accelerometers of FIG. 13-14 
provide sufficiently detailed information such that the whole of the system 
according to the invention can be mounted to a user of the system directly, rather 
than directly to a vehicle. 
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Regarding claims 71, 72, 157, as noted above, Flentov measures distance as well as 

speed. Flentov teaches in column 17, lines 63-66, "one accelerometer can be used to detect 

speed; which is the integral of the acceleration over time. Further, a double integration over the 

same period provides distance". Therefore, the movement sensor of Flentov would also measure 

walking distance if one so chooses. 

Regarding claims 73, 116, 143, 158, as noted above, Burdea teaches including a time 

stamp for associating the time/date stamp with the movement data for providing a time history of 

updates of the user performance for storing in memory. The microprocessor also stores in 

memory the date associated with the time stamp. The microprocessor also continuously checks 

movement data received from the movement sensor when the user presses the start button which 

is a user-defined operational parameter. The output indicator displays information based on the 

movement data indicating that a threshold has been met such as the peak speed data or peak "air" 

time. The movement data stored in memory is configured to be downloaded to a computer. Any 

data stored in memory can be downloaded to a computer. The device comprises software 

configured to communicate with external software configured to run on a computer and present 

the downloaded movement data. The purpose of the external computer is to analyze the 

historical data. Producing reports on the movement data including historical data would be 

obvious to one of ordinary skill in the art in order to develop new instructions for the user. The 

memory stores a plurality of thresholds respectively corresponding to a plurality of notifications 
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such as peak speed and peak "air" time including the time/date of the movement data. The 

sensor can be mounted on the arm of the user and therefore measures movement of the user's 

arm. A speed sensor on the arm of the user would be able to measure the speed of the user. 

Regarding claims 74, 75, 143, as noted above, Burdea teaches including a time stamp 

for associating the time/date stamp with the movement data for providing a time history of 

updates of the user performance for storing in memory. 

Regarding claim 76, the microprocessor retrieves the time stamp from the real-time 

clock and associates the time stamp with the received movement data as taught by Burdea. 

Regarding claim 77, the output indicator is configured to signal the occurrence of user­

defined events such as peak speed and peak "air" time, and the microprocessor retrieves the time 

stamp from the real-time clock based on the occurrence of at least one of the user-defined events. 

Regarding claim 78, the microprocessor identifies the user-defined events such as peak 

speed and peak "air" time based on interpretation of the movement data. 

Regarding claims 79, 122, memory continues to store movement data in response to 

battery power being lost from the power source because the memory is nonvolatile such as 

battery backed RAM or Electrically Erasable Programmable Read Only Memory (EEPROM)", 

Flentov column 14, lines 33-35. 

Regarding claims 80, 81, 123, 124, the microprocessor also continuously interprets 

movement data received from the movement sensor when the user presses the start button which 

is a user-defined operational parameter. 

Regarding claim 82, the output indicator displays information based on movement data 

such as peak speed and peak "air" time. 
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Regarding claims 85 and 86, the output indicator displays information indicating that a 

threshold is met such as peak speed and peak "air" time. 

Regarding claim 87, memory stores the information indicating that the threshold is met 

such as peak speed and peak "air" time. 

Regarding claim 88, memory stores the information indicating that the threshold is met 

such as peak speed and peak "air" time including a time stamp. 

Regarding claims 89, 132, one of ordinary skill in the art having devices that include 

batteries would require some form of output to let the user know when the batteries are about to 

die. 

Regarding claim 90, Flentov teaches at the top of column 2, the display can be a LCD or 

LED display. 

Regarding claim 91, the movement data stored in the memory is configured to be 

downloaded to the computer as is any data stored in memory. 

Regarding claims 92, 93, as noted above, Burdea teaches remote workstation 20 can be 

coupled over network 22 to computer workstation 14. Obviously, computer workstation 14 has 

software configured to communicate with external software in the remote workstation 20 

wherein the external software is configured to present the downloaded movement data to the user 

in the display to be analyzed. 

Regarding claim 94, the purpose of the external computer is to analyze the data and to 

communicate new instructions for the user to the local workstation 14. Producing reports on the 
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movement data including historical data would be obvious to one of ordinary skill in the art in 

order to properly analyze the data to develop new instructions for the user. Burdea teaches, 

column 4, lines 43-50, the workstation 14 is coupled to hard copy device 18 for producing a hard 

copy of diagnostic information including rehabilitation progress charts. Such can also be applied 

to the external computer 20. 

Regarding claim 95, the external software is configured to interpret the movement data 

and produce at least one history report. The purpose of the external computer is to analyze the 

historical data. Producing reports on the movement data including historical data would be 

obvious to one of ordinary skill in the art in order to develop new instructions for the user. 

Regarding claim 96, the history report obviously includes dates and time of the 

movement data. This is how one can analyze the data. 

Regarding claim 97, the external software is configured to allow the user to program 

additional reports and histories with respect to the movement data. 

Regarding claim 98, the movement data is configured to be downloaded to the computer 

via a wired connection. Network 22 is a wired connection. 

Regarding claim 99, wireless connections are old and well known and an obvious 

equivalent means of communicating information over air waves. 

Regarding claim 100, the microprocessor records, based on a threshold being met, the 

time and date of the threshold being met. As noted above regarding claim 41, the threshold is the 

peak speed during an activity. The microprocessor records, based on the peak speed being met, 

the time and date of the peak threshold being met. The microprocessor records the time and date 

for all movement data. 
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Regarding claim 101, the output indicator 16 provides a visual indicator to the user 

regarding the threshold being met such as peak speed and peak "air" time. 

Regarding claims 102, 149, Flentov teaches in column 8, lines 35-39: 

In addition, the highest number displayed within the portion 68 refers to the total 
number of "air" times for the selected activity period ( thus for example a user can 
determine the total number of jumps achieved for a given day). 

The user would press the start/stop button to start recording the movement data and press 

the start/stop button again to complete the acquisition of data. The user has thus set the threshold 

of how much data to collect to determine the total number of jumps achieved for a given period 

of time. 

Regarding claim 103, memory stores a plurality of thresholds respectively 

corresponding to a plurality of notifications. Each of the thresholds of peak speed and peak "air" 

time would be store in memory. 

Regarding claim 104, when one of the thresholds is met such as peak speed, the output 

indicator displays a corresponding notification of peak speed. 

Regarding claim 105, the microprocessor determines whether any of the thresholds are 

met by interpreting the movement data with respect to the thresholds. After the microprocessor 

determines the speed of the user, it compares the speed with the highest speed recorded so far. 

The threshold at any point in time is the highest speed recorded so far. As the microprocessor 

collects more and more speed data points, it is comparing the current speed with the threshold 

speed recorded so far. Therefore, the microprocessor is interpreting the movement data with 

respect to the highest threshold at that time. If the movement data exceeds the highest threshold 
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it will replace the highest threshold with the new threshold. At the end of the collection of 

movement data, the microprocessor has determined the threshold. 

Regarding claim 106, the user would press the start/stop button to start recording the 

movement data and press the start/stop button again to complete the acquisition of data. The 

user has thus set the threshold of how much data to collect to determine the total number of 

jumps achieved for a given period of time. 

Regarding claims 107, 150, the plurality of thresholds are different from each other 

because peak speed is different from peak "air" time. 

Regarding claims 108, 151, 152, the plurality of notifications are different visual 

indicators because the peak speed measures miles per hour, peak "air" time measures in seconds. 

Regarding claims 109, 152, the prior art has already established the user of using visual 

indicators and including a blinking indicator is old and well known and an obvious provision in 

the art of displaying information on a display screen. Where the general conditions of a claim 

are disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by 

routine experimentation. In re Swain et al., 33 CCPA (Patents) 1250, 156 F.2d 239, 70 USPQ 

412; Minnesota Mining and Mfg. Co. v. Coe, 69 App. D.C. 217, 99 F.2d 986, 38 USPQ 213; 

Allen et al. v. Coe, 77 App. D.C. 324, 135 F.2d 11, 57 USPQ 136. Providing blinking lights to 

highlight a portion of the display is well within the realm of the artisan of ordinary skill in the art 

of displaying information on a display screen. 

Regarding claim 110, the microprocessor processes the movement data to determine 

whether a threshold is met e.g., maximum speed or maximum "air" time. The output indicator is 

configured to signal the occurrence of the user-defined events such as peak "air" time with "the 
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illustrated 'l' number means the highest 'air' time record is currently being displayed", column 

8, lines 32-34. 

Regarding claim 111, the microprocessor interprets the movement data to determine 

whether the threshold is met by comparing the movement data to the threshold. The threshold is 

the highest or peak "air" time the microprocessor has determined so far. The microprocessor 

continually compares the current "air" time with the peak "air" time. 

Regarding claim 112, Flentov teaches in column 19, lines 12-16: 

It should be apparent to those in the art that the accelerometers of FIG. 13-14 
provide sufficiently detailed information such that the whole of the system 
according to the invention can be mounted to a user of the system directly, rather 
than directly to a vehicle. 

The sensor can be mounted on the user of the system directly e.g., the arm of the user. 

Regarding claim 113, as quoted above, Flentov teaches that the whole of the system can 

be mounted to a user of the system directly, rather than directly to a vehicle. When attached to 

the arm of the user it will measure movement of the arm as well as the whole of the body. The 

system will still measure movement of the body and the ski as a whole. 

Regarding claim 114, the system of Flentov measures distance as noted above regardless 

of whether the user is walking, running, skiing or biking. 

Regarding claim 115, as noted above, the whole of the system 10 can be mounted to the 

use and therefore is wearable and measures distances including walking, running, skiing or 

biking. 

Regarding claims 117, 118, 119, 120, as set forth above, Burdea teaches adding a 

time/date stamp to movement data that is stored in memory in order to create a time history of 

movement data. 
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Regarding claim 121, the microprocessor identifies the occurrence of at least one user­

defined event such as "air" time that occurs between tl and t2 in figure 4. 

Claims 1, 13, 20, 21 and 30-40, 45-56, 69-72, 74-84, 89-99, 109, 112-115, 117-127, 

132-142, 155-157 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

Gaudet et al. in view of Burdea et al. 

Regarding claims 1, 13, 30-34, 38, 39, 117-120, Gaudet teaches a method of monitoring 

physical movement of a body part comprising attaching a portable, self-contained movement 

measuring device 20, for example, to the body for measuring unrestrained movement in any 

direction. The movement measuring device 20 is attached to the body of the user. The user 

moves unrestrained in any direction. The movement measuring device 20 measures acceleration 

in any direction the user moves. 

Gaudet teaches in column 4, lines 51-53, "[e]ach of devices 20A-20C shown in FIG. 2 

has a particular axis in which it senses acceleration, i.e., an acceleration sensing axis." However, 

because the device 20A-20C is attached to the body of the user, the movement of the device has 

unrestrained movement in any direction as the user moves in any direction and therefore, the 

acceleration sensing axis will also move unrestrained in any direction. The foot contact 

time/foot loft time generators 20A-20C will generate acceleration signals along that axis. The 

axis of the device is oriented substantially parallel to a bottom surface of the foot of the user. 

The rate of travel is the speed of travel along the acceleration sensing axis. Therefore, the 

movement sensor 20A-20C measures the angle and velocity of the movement. 

Gaudet teaches in column 2, lines 16-20: 
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By calculating an average of these several measured foot contact times, an 
average foot contact time may be determined, from which information such as the 
pace of the user, rate of travel, distance traveled, etc., may be calculated. 

The pace of the user, rate of travel and the distance traveled by the user are determined 

from the "foot contact times" and the "foot loft times". 

Column 4, lines 10-22, figure 1 shows a: 

network 70 includes network processing circuitry 30, a memory unit 28, a user 
interface 32, a display 26A, and an audio or vibrational indicator 26B. Network 
processing circuitry 30 also is coupled to receive inputs from one or more 
monitoring devices, such as foot contact time/foot loft time generators 20A and 
20B, heart rate monitor 22, and respiratory monitor 24. The devices shown in 
FIG. 1 may be linked together, for example, via direct wiring or capacitive 
coupling, by using radio-frequency (RF) or infa-red (IR) transmitters/receivers, or 
by any other information transmission medium known to those skilled in the art. 

The monitoring devices include movement sensors or foot contact time/foot loft time 

generators 20A and 20B. The movement sensors 20A, 20B transmit movement data using 

transmitters/receivers. Transmitters/receivers require power to transfer and receive data. 

Obviously there is a power source within the movement sensors 20A and 20B in order to 

transmit data. 

The network processing circuitry 30 interprets the movement data based on user-defined 

operational parameters, column 4, lines 28-33: 

User interface 32 also is coupled to network processing circuitry 30 and permits a 
user, e.g., a walker, jogger or runner, to select a particular feature implemented by 
operation of a software routine, to input particular operating parameters, or to 
select particular outputs for display 26A and/or audio or vibrational indicator 26B. 

Gaudet also teaches in column 4, lines 22-27: 

Network processing circuitry 30 may include a personal computer, or any other 
device capable of processing information from the various inputs of network 70. 
Memory unit 28 is coupled to network processing circuitry 30 and is used to store 

IPR2018-00565 
Garmin EX1003 Page 277



Application/Control Number: 90/013,201 

Art Unit: 3993 

Page 33 

programming and data for network processing circuitry 30 and/or to log data 
processed by circuitry 30. 

Gaudet teaches a memory unit 28 is coupled to network processing circuitry 30 and is 

used to store programming and data for network processing circuitry 30 and/or to log data 

processed by circuitry 30. 

Gaudet also teaches using timers, column 5, lines 12-14 (emphasis added): 

According to one embodiment, foot contact time/foot loft time generator 20 
includes a micro-controller having virtually all circuitry, e.g., memory, timers 
and analog-to-digital (A/D) converters, on board, so that memory unit 54 need 
only be used to perform functions such as permanently storing data produced by 
foot contact time/foot loft time generator 20. 

Gaudet teaches a timer is part of the movement measuring device 20. Gaudet appears 

silent with the exact details of what type to timer is used however, Gaudet does teach 

"permanently storing data produced by the foot contact time/foot loft time generator 20" 

(emphasis added). If the information is permanently stored, the data would have to include date 

attributes to distinguish one day's data from another day's data. A real-time clock would be able 

to attribute a date and time to the data in order to differentiate data from different days. 

Burdea is cited to teach the convention of storing data for statistical purposes by 

including a time stamp associated with the data thereby providing historical progress, see column 

6, lines 30-33. Any conventional means to tag a date and time stamp to the movement data for 

providing statistical information over time would have been obvious to one of ordinary skill. A 

real-time clock is a well-known example of a means to provide a date and time stamp. It would 

have been obvious to one of ordinary skill in the art to modify Gaudet to associate a time stamp 

with the user data as taught by Burdea such as real-time clock in order to track the movement 

data over time. 
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Regarding claims 13, in addition to the limitations of claim 1, claim 13 also recites an 

input/output port, a computer capable of interpreting and reporting the movement data based on 

operational parameters, and a download device connected to the movement measuring device 

and the computer for transmitting the movement data and operational parameters between the 

movement measuring device and the computer for analysis, reporting and operation purposes. 

Burdea shows in figure 1, network 22 is capable of transmitting the movement data and 

operational parameters between the movement measuring device or sensing glove 30 and the 

remote computer 20. The remote workstation is used for receiving diagnostic information and 

communicating rehabilitation instructions to the movement measuring device. Burdea column 4, 

lines 46-50: 

Remote workstation 20 can be coupled over network 22 to computer workstation 
14. Remote workstation 20 can be used at a medical specialist location for 
receiving diagnostic information and communicating rehabilitation instructions to 
computer workstation 14. 

Broadly, the network 22 includes the input/output port and the network card is the 

download device electronically connected to said movement measuring device 30 and a remote 

computer 20 for transmitting and receiving information. It would have been obvious to one of 

ordinary skill in the art to further modify Gaudet to include an input/output port, computer and 

download device as taught by Burdea so that a remote specialist can review historical data and 

suggest new instructions. 

Regarding claim 20, Gaudet teaches attaching a portable, self-contained movement 

measuring device 20A, 20B to the body part, measuring data associated with the physical 

movement where the networking processing circuitry 30 interprets the physical movement data 
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based on user-defined operational parameters and a real-time clock, as taught by Burdea. The 

data is then stored in memory 28. 

Regarding claims 21, 39, Gaudet teaches "[e]ach of devices 20A-20C shown in FIG. 2 

has a particular axis in which it senses acceleration, i.e., an acceleration sensing axis." The 

speed or acceleration is along this "acceleration sensing axis". Gaudet was modified to associate 

the date and time stamp taught by Burdea. 

Regarding claim 35, conventional memory includes nonvolatile memory such as battery 

backed RAM or Electrically Erasable Programmable Read Only Memory (EEPROM). Such is 

well-known to the artisan of ordinary skill. EEPROM is a well-known form of Read Only 

Memory used to store small amounts of data that must be saved when power is removed. 

Therefore, the memory continues to store movement data in response to battery power being lost 

from said power source. 

Regarding claims 36, 37, Gaudet teaches in column 8, lines 54-59: 

Essentially, continuous-loop portion 101 continuously monitors the voltage across 
inputs 46 and 48 of micro-controller 40 to determine when negative and positive 
voltages differences (between inputs 46 and 48) in excess of predetermined 
thresholds occur. These negative and positive voltage differences are indicative, 
respectively, of the foot of a user impacting with and leaving the ground. 

In figure 5 of Gaudet, the output of accelerometer 32 is fed into the amplifier circuit 38 

whose output is input to the microcontroller 40. Therefore the microcontroller has a continuous­

loop portion 101 that continuously monitors the voltage across amplified signals from the 

accelerometer. 

Regarding claim 40, Gaudet teaches in column 1, lines 7-10: 

It is known that useful information may be derived from the measurement of the 
"foot contact time" of a person in locomotion, wherein "foot contact time" refers 

IPR2018-00565 
Garmin EX1003 Page 280



Application/Control Number: 90/013,201 

Art Unit: 3993 

Page 36 

to the period of time that a foot of a person is in contact with the ground during a 
stride taken by the person. Once the foot contact time of a person is known, other 
information, such as rate of travel, distance traveled and ambulatory expended 
energy may be calculated based upon this measured foot contact time. 

Additionally, Gaudet teaches in column 4, lines 29-34: 

User interface 32 also is coupled to network processing circuitry 30 and permits a 
user, e.g., a walker, jogger or runner, to select a particular feature implemented by 
operation of a software routine, to input particular operating parameters, or to 
select particular outputs for display 26A and/or audio or vibrational indicator 26B. 

When the user selects useful information that can be derived from the measurement of the 

"foot contact time", it is displayed from the output indicator which is based on movement data 

and the time stamp provided by Burdea. 

Regarding claims 45, 132, Gaudet teaches the foot contact time/foot loft time generators 

20 include a battery in column 6, lines 3-4. One of ordinary skill in the art having battery 

operated devices would require some form of output to let the user know when the batteries are 

about to die. 

Regarding claims 46, 90, Gaudet appears silent with regard to exactly what type of 

displays 26A, 56A are used. Any conventional display would have been obvious to anyone of 

ordinary skill in the art. LEDs and LCDs are well-known examples of displays to display 

information to the user. Such would have been an obvious provision in the modification of 

Gaudet. 

Regarding claims 47, 91, 133, the movement data stored in memory is configured to be 

downloaded to a computer. Any data stored in memory can be downloaded to a computer. 

Regarding claims 48, 92, 93, 134, as noted above, Burdea teaches remote workstation 20 

can be coupled over network 22 to computer workstation 14. Obviously, computer workstation 
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14 has software configured to communicate with external software in the remote workstation 20 

wherein the external software is configured to present the downloaded movement data to the user 

in the display. Remote workstation 20 is for receiving performance data, analyze data and 

communicate new rehabilitation instructions to computer workstation 14. 

Regarding claims 49, 135, the external software is configured to run on the external 

computer. 

Regarding claims 50, the downloaded movement data is displayed by said external 

software and can be analyzed by the user. 

Regarding claims 51, 136-140, the external software is configured to interpret the 

movement data and produce at least one report. The purpose of the external computer is to 

analyze the data and to communicate new instructions for the user to the local workstation 14. 

Producing reports on the movement data including historical data would be obvious to one of 

ordinary skill in the art in order to develop new instructions for the user. Burdea teaches, column 

4, lines 43-50, the workstation 14 is coupled to hard copy device 18 for producing a hard copy of 

diagnostic information including rehabilitation progress charts. 

Regarding claims 52, 140, the external software is configured to interpret the movement 

data and produce at least one history report. The purpose of the external computer is to analyze 

the historical data. Producing reports on the movement data including historical data would be 

obvious to one of ordinary skill in the art in order to develop new instructions for the user. 

Regarding claims 53, 139, the history report obviously includes dates and time of the 

movement data. This is how one can analyze the data in order to develop instructions to improve 

the user's physical ability. 
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Regarding claims 54, 140, the external software is configured to allow the user to 

program additional reports and histories with respect to the movement data. 

Regarding claims 55, 141, the movement data is configured to be downloaded to the 

computer via a wired connection. Network 22 is a wired connection. 

Regarding claims 56, 142, wireless connections are old and well known and an obvious 

equivalent means of communicating information. 

Regarding claims 109, the prior art has already established the convention of using 

visual indicators to display different results. Using a blinking indicator is old and well known 

and an obvious provision in the art of displaying information on a display screen in order to 

highlight one particular piece of data. Where the general conditions of a claim are disclosed in 

the prior art, it is not inventive to discover the optimum or workable ranges by routine 

experimentation. In re Swain et al., 33 CCPA (Patents) 1250, 156 F.2d 239, 70 USPQ 412; 

Minnesota Mining and Mfg. Co. v. Coe, 69 App. D.C. 217, 99 F.2d 986, 38 USPQ 213; Allen et 

al. v. Coe, 77 App. D.C. 324, 135 F.2d 11, 57 USPQ 136. Providing blinking lights to highlight 

a portion of the display is well within the realm of the artisan of ordinary skill in the art of 

displaying information on a display screen. 

Regarding claims 69, 112, 155, Gaudet teaches the sensors 20A-20C are placed on the 

body. The sensors can also be placed on the arm and record said movement data such as 

acceleration of the user. 

Regarding claims 70, 113, 156, the movement sensor measures movement of the user's 

upper arm which also measures the acceleration of the user. 
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Regarding claims 71, 72, 114, 115, 157, the distance traveled is measured by sensors 

20A-20C which can be the walking distance, the jogging distance or the running distance. 

Regarding claims 74, 75, 76, as noted above, Burdea teaches the convention of 

associating a time/date stamp to movement data in order to record over time the performance of 

the user. The time/date stamp would necessarily be retrieved from a real-time clock in order to 

associate an accurate time and date stamp. 

Regarding claims 77, the output indicator is configured to signal the occurrence of user­

defined events such as pace of the user, rate of travel, distance traveled, etc. The microprocessor 

retrieves the time/date stamp from the real-time clock based on the occurrence of the user 

defined events such as pace of the user, rate of travel, distanced traveled, etc. 

Regarding claims 78, 121, the microprocessor identifies the user-defined events based 

on interpretation of the movement data. The microprocessor has to interpret the acceleration 

data in order to identify the pace of the user, rate of travel, distance traveled, etc. 

Regarding claims 79, 122, conventional memory includes nonvolatile memory such as 

battery backed RAM or Electrically Erasable Programmable Read Only Memory (EEPROM). 

Such is well-known to the artisan of ordinary skill. EEPROM is a well-known form of Read 

Only Memory used to store data that must be saved when power is removed. Therefore, the 

memory continues to store movement data in response to battery power being lost from said 

power source. 

Regarding claims 80, 81, 123, 124, Gaudet teaches in column 8, lines 54-59: 

Essentially, continuous-loop portion 101 continuously monitors the voltage across 
inputs 46 and 48 of micro-controller 40 to determine when negative and positive 
voltages differences (between inputs 46 and 48) in excess of predetermined 
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thresholds occur. These negative and positive voltage differences are indicative, 
respectively, of the foot of a user impacting with and leaving the ground. 

In figure 5 of Gaudet, the output of accelerometer 32 is fed into the amplifier circuit 38 

whose output is input to the microcontroller 40. Therefore the microcontroller has a continuous­

loop algorithm 101 that continuously monitors the voltage across amplified signals from the 

accelerometer. 

Regarding claims 82, 83, 84, 125, 126, 127, the output indicator displays the occurrence 

of user-defined events such as pace of the user, rate of travel, distance traveled, etc. which is 

based on movement data. The display also displays the time/date stamp from the real-time clock 

based on the occurrence of the user defined events such as pace of the user, rate of travel, 

distanced traveled, etc. 

Regarding claim 89, Gaudet teaches the foot contact time/foot loft time generators 20 

include a battery in column 6, lines 3-4. One of ordinary skill in the art having battery operated 

devices would require some form of output to let the user know when the batteries are about to 

die. 

Regarding claims 94-97, Gaudet teaches in column 4, lines 43-46: 

Workstation 14 can be coupled to hard copy device 18 for producing a hard copy 
of diagnostic information and rehabilitation instructions or rehabilitation progress 
charts. Remote workstation 20 can be coupled over network 22 to computer 
workstation 14. Remote workstation 20 can be used at a medical specialist 
location for receiving diagnostic information and communicating rehabilitation 
instructions to computer workstation 14. 

Gaudet teaches producing hard copies of diagnostic information and rehabilitation 

instructions or rehabilitation progress charts. The diagnostic information and rehabilitation 

progress charts are reports of the physical activity. Progress charts are history reports. Progress 
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charts would necessarily include dates and times in order to compare past pelformances to 

present performance. 

Regarding claim 98, Burdea teaches using a network 22 to communicate with a remote 

computer 20. A well-known means to communicate with a remote computer is a wired 

connection such as Ethernet using a download device e.g., a network interface card. 

Regarding claim 99, wireless connection between computers is also obvious and well-

known means to communicate between computers. Such would have been an obvious provision. 

Claims 1, 13, 20 and 21, 30-158 are rejected under pre-AIA 35 U.S.C. 103(a) as 

being unpatentable over Vock et al. in view of Burdea et al. 

Regarding claims 1, 13, 20, 21, 30-34, Vock teaches a self-contained device 10 

comprising a movement sensor 18, a power source 22, a microprocessor 12, a user input 14, 

memory 13 and an output indicator 16 or display. 

The movement sensor 18 measures data associated with unrestrained movement in any 

direction and generating signals indicative of said movement. As shown in figure 2 the portable, 

self-contained device 10 is mounted to the ski of the user. The user can manipulate the skis in an 

unrestrained movement in any direction. The sensor 18 generates signals indicative of the 

unrestrained movement. 

The microprocessor 12 is connected to the movement sensor 18 and the power source 22 

and is capable of receiving, interpreting, storing and responding to the movement data based on 

user-defined operational parameters. Vock teaches in column 8, lines 3-22: 

Briefly, the invention shown in FIG. 1 operates as follows. The housing 24 is 
attached or mounted to a sporting device, such as a ski or mountain bike, such that 
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a user of the ski or mountain bike can access the system 10. During motion of the 
ski or mountain bike, the speed sensor 18 sends velocity information ( over 
communication line l la) to the microprocessor subsystem 12; while the loft 
sensor 20 sends loft or "air" time information ( over communication line 11 b) to 
the microprocessor subsystem 12. The speed information and loft time 
information are processed by the microprocessor subsystem 12 to quantify actual 
speed, e.g., in miles per hour, and actual loft time, e.g., in seconds. The actual 
speed and loft time are thereafter stored in internal memory 13 until, at least, the 
speed and time data are accessed by a user of the system 10. Upon access through 
the user interface 14 (communicating with the microprocessor subsystem 12 via 
communication line llc), a user of the system 10 can command the display of the 
speed and loft time data (sent across communication line lld) on the display 16 in 
order to evaluate his or her performance in the sporting activity. 

The user, through the user interface 14, commands the microprocessor 12 to display the 

speed and loft time data on the display 16 in order to evaluate his or her performance in the 

sporting activity. 

Vock also teaches a clock element in column 3, lines 17-21: 

Preferably, the microprocessor subsystem of the invention includes a [clock] 
element, e.g., a 24-hour clock, for providing information convertible to an elapsed 
time. Accordingly, the subsystem can perform various calculations, e.g., dead 
time, on the data acquired by the apparatus for display to a user. 

The clock of Vock appears to be used for calculating the various elapsed times however, 

providing a clock that can also associate dates as well as times to the movement data, the user 

can thereby collect data over days, weeks or months to track performance over time. Such would 

have been an obvious provision to one of ordinary skill in the art as exemplified by Burdea. 

Burdea is cited to teach the convention of storing data for statistical purposes by 

including a time stamp associated with the data thereby providing historical progress, see column 

6, lines 30-33. Any conventional means to tag a date and time stamp to the movement data for 

providing statistical information over time would have been obvious to one of ordinary skill. A 

real-time clock is a well-known example of a means to provide a date and time stamp. It would 
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have been obvious to one of ordinary skill in the art to modify Vock to include a time/date stamp 

as taught by Burdea such as real-time clock in order to track the movement data over time. 

Vock teaches many different types of speed and loft sensors for acquiring velocity and 

loft or "air" time. In one embodiment of column 21 the speed sensor is pressure based. In this 

embodiment the speed sensor of Vock measures the angle and velocity of the movement. In 

column 21, lines 47-59: 

Pressure sensors according to the invention convert air pressure to an analog 
voltage. When mounted to a snowboard 220, such as shown in FIGS. 15 and 15A, 
the pressure sensor 221 is used to determine the altitude of the snowboarder. This 
voltage is read by the microprocessor subsystem ( e.g., the subsystem 12 of FIG. 
1) at a fixed rate and differentiated to determine rate of descent or speed in the 
vertical direction. This may be converted to speed along the path by knowing the 
grade or angle of descent. Angle of descent is known by predetermining the 
geometry of the ski path or by the addition of a inclinometer 222 which gives a 
voltage dependent upon the angle, with respect to vertical, of the platform. The 
inclinometer 222 measures zero when the ski is traveling along a level path and 
the pressure sensor is showing a constant pressure. When the ski moves downhill, 
for example, the inclinometer 222 measures the angle of descent and the pressure 
sensor measures ever increasing pressure. Since the angle of descent is known, as 
is the rate of descent, the true speed is determined and displayed. 

Vock teaches the speed sensor includes a pressure sensor 221 to determine the altitude of 

the user and inclinometer 222 gives a voltage dependent upon the angle with respect to vertical. 

The pressure sensor 221 determines the speed of vertical descent and the inclinometer 222 

determines the angle. Since the angle of descent is known, and the rate of descent is known, the 

true speed is determined and displayed. 

Claim 13, recites, in addition to the limitations of claim 1, an input/output port, a 

computer capable of interpreting and reporting the movement data based on operational 

parameters, and a download device connected to the movement measuring device and the 
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computer for transmitting the movement data and operational parameters between the movement 

measuring device and the computer for analysis, reporting and operation purposes. 

Burdea shows in figure 1, network 22 is capable of transmitting the movement data and 

operational parameters between the movement measuring device 14 and the remote computer 20. 

The remote computer 20 is used for receiving diagnostic information and communicating 

rehabilitation instructions to the movement measuring device. Burdea column 4, lines 46-50: 

Remote workstation 20 can be coupled over network 22 to computer workstation 
14. Remote workstation 20 can be used at a medical specialist location for 
receiving diagnostic information and communicating rehabilitation instructions to 
computer workstation 14. 

Broadly, the network 22 is the input/output port and the network interface card is the 

download device electronically connected to the movement measuring device and a remote 

computer for transmitting and receiving information. 

It would have been obvious to one of ordinary skill in the art to further modify Vock to 

use the input/output port of the network 22, and the network card as a download device and 

remote computer as taught by Burdea for communicating movement data and operational 

parameters with a person for analysis. 

Regarding claim 20, Vock teaches attaching a portable, self-contained movement 

measuring device 10 to the body part of the skis for measuring unrestrained movement in any 

direction. The sensors 221 and 222 measure data associated with the physical movement. The 

processor 12 interprets the physical movement data based on user-defined operational parameters 

and with the real-time clock, as taught by Burdea above, storing the data in memory 13 for 

storing historical data for a person to analyze. 
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Regarding claim 21, Vock teaches using pressure sensors 221 to determine speed and 

inclinometers 222 to determine the angle. The angle data would be taken along two orthogonal 

axes i.e., horizontal and vertical. 

Regarding claims 33, 34, the microprocessor interprets the movement data based on the 

user-defined operational parameters to identify at least one user-defined event and retrieve the 

time stamp. 

Regarding claims 35, 79, 122, 132, conventional memory includes nonvolatile memory 

such as battery backed RAM or Electrically Erasable Programmable Read Only Memory 

(EEPROM). Such is well-known to the artisan of ordinary skill. EEPROM is a well-known 

form of Read Only Memory used to store data that must be saved when power is removed. 

Therefore, the memory continues to store movement data in response to battery power being lost 

from said power source. 

Regarding claims 36, 37, 80, 81, Vock teaches in column 26, lines 20-23: 

The meters 600 start transmitting data at the starting gate 610 and continue to give 
data to the base 608 during the whole run on the slope 612. 

The meters 600 continue to transmit movement data from the starting gate during the 

whole run on the slope. If the meters 600 continue to transmit movement data, then the 

microprocessor continuously interprets the movement data received from the movement sensor. 

Regarding claims 38, 82, meters 600 include an output indicator display 630 for 

displaying information based on the movement data. 

Regarding claims 39, 40, 83, 84, the same display 630 would display at least one time 

stamp associated with the movement data. As set forth in claim 1, Burdea teaches including a 

time/date stamp for each piece of movement data. 

IPR2018-00565 
Garmin EX1003 Page 290



Application/Control Number: 90/013,201 

Art Unit: 3993 

Regarding claims 41, 85, Vock teaches in column 9, lines 30-33: 

Page 46 

A user presses the start/stop button 58 at the start of activity--such as at the start 
of skiing down a slope or biking down a trail--and presses the button 58 at the 
completion of activity to cease the acquisition of data 

The threshold of the movement data is met when the user stops the acquisition of data. 

That is the limit of data collected. The output indicator displays the information such as speed 

and loft time. 

Vock also teaches in column 9, lines 35-37: 

A user pressed the display-operate button 60 to activate the display 52 so that a 
user can view recorded information from the sporting activity on the display 52. 

The output indicator displays information indicating that a threshold is met based on the 

movement data such as peak speed and peak loft time. 

Regarding claims 42, 86, Vock in column 2, line 66 to column 3, line 3, "a user interface 

for providing external inputs to the apparatus, including one or more of the following: a start/stop 

button for selectively starting and stopping the acquisition of data by the apparatus". The 

threshold is met when the user stops the acquisition of data. That is the threshold of data 

collected. The output indicator displays the information such as speed and loft time. 

Regarding claims 43, 44, 87, 88, memory stores the information indicating the threshold 

is met including the time/date stamp. 

Regarding claims 45, 89, one of ordinary skill in the art having devices that include 

batteries would require some form of output to let the user know when the batteries are about to 

die. 

Regarding claims 46, 90, the output indicator can include LCD and LED displays, see 

Vock, column 2, lines 30-31. 
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Regarding claims 47, 91, the movement data stored in memory is configured to be 

downloaded to a computer. 

Regarding claims 48, 92, as noted above, Burdea teaches remote workstation 20 can be 

coupled over network 22 to computer workstation 14. Obviously, computer workstation 14 has 

software configured to communicate with external software in the remote workstation 20 

wherein the external software is configured to present the downloaded movement data to the user 

in the display. It would have been obvious to download the physical activity from the local 

microprocessor to an external computer over a network as taught by Burdea in order to have the 

information saved at a different location so the information can be analyzed and processed for 

improving the user's performance. 

Regarding claim 49, the external software is configured to run on the external computer. 

Regarding claims 50, 93, the downloaded movement data is analyzed using the external 

software. The information on the remote workstation can be analyzed by the user. 

Regarding claims 51, 94, 136, 137, 138, 139, 140, the external software is configured to 

interpret the movement data and produce at least one report. The purpose of the external 

computer is to analyze the data and to communicate new instructions for the user to the local 

workstation 14. Producing reports on the movement data including historical data would be 

obvious to one of ordinary skill in the art in order to develop new instructions for the user. 

Burdea teaches, column 4, lines 43-50, the workstation 14 is coupled to hard copy device 18 for 

producing a hard copy of diagnostic information including rehabilitation progress charts. The 

external computer would be better adapted to generate reports. Such would have been an 

obvious provision in Vock. 
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Regarding claims 52, 95, 140, the external software is configured to interpret the 

movement data and produce at least one history report. The purpose of the external computer is 

to analyze the historical data. Producing reports on the movement data including historical data 

would be obvious to one of ordinary skill in the art in order to develop new instructions for the 

user. 

Regarding claims 53, 96, the history report obviously includes dates and time of the 

movement data. It is important to include the dates and times in order to develop a new training 

program for the user. 

Regarding claims 54, 97, the external software is configured to allow the user to 

program additional reports and histories with respect to the movement data. 

Regarding claims 55, 98, 141, the movement data is configured to be downloaded to the 

computer via a wired connection. Network 22 is a wired connection. 

Regarding claims 56, 99, 142, wireless connections are old and well known and an 

obvious equivalent means of communicating information over air waves. 

Regarding claim 57, 100, 131, 143, the microprocessor records the time and date of the 

threshold being met. The microprocessor records the time and date for all movement data. 

Regarding claim 58, 101, 144, the output indicator provides a visual indicator to the user 

regarding the threshold being met. Displays 16, 52, 162, 630 would display the speed of the 

user, distance traveled, etc. based on the microprocessor determining that the threshold is met. 

Regarding claim 59, 102, 145, 149, the threshold is met when the user stops the 

acquisition of data. This sets the threshold for the amount of movement data to collect. 
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Regarding claim 60, 103, 106, 130, 146, memory stores a plurality of thresholds 

respectively corresponding to a plurality of notifications such as peak speed and peak loft time. 

Each time the user sets the threshold, a new set of notifications would be stored along with the 

thresholds. 

Regarding claims 61, 104, 147, each time the user sets the threshold, the plurality of 

user-defined events would be displayed with a corresponding notification. 

Regarding claims 62, 105, 148, the microprocessor interprets the movement data to 

determine whether a threshold is met such as peak speed or peak loft time. The microprocessor 

compares one movement data for the speed and compares it to the next movement data for the 

speed to determine which is the maximum or peak speed value. It continues to compare the 

current peak speed to the next movement data speed value until all of the movement data values 

has been compared. The threshold has been met when the microprocessor has determined the 

threshold peak speed or loft time from all of the movement data during the physical activity. The 

output indicator signals the occurrence of at least one of the user-defined events such as peak 

speed and peak loft based on the microprocessor determining that the maximum threshold is met. 

Regarding claims 63, 129, 149, at least one of the plurality of thresholds is set by the 

user when they stop collecting the movement data. This sets the threshold for the amount of 

movement data to collect. 

Regarding claims 64, 150, the plurality of thresholds are different from each other 

because they are collected at different times or different physical activities plus. 

Regarding claims 65, 107, 108, 151, the plurality of notifications have different visual 

indicators because one measures speed and another measures loft time. 
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Regarding claims 66, 109, 152, the prior art has already established the convention of 

using visual indicators to display different results. Using a blinking indicator is old and well 

known and an obvious provision in the art of displaying information on a display screen in order 

to highlight one particular piece of data. Where the general conditions of a claim are disclosed in 

the prior art, it is not inventive to discover the optimum or workable ranges by routine 

experimentation. In re Swain et al., 33 CCPA (Patents) 1250, 156 F.2d 239, 70 USPQ 412; 

Minnesota Mining and Mfg. Co. v. Coe, 69 App. D.C. 217, 99 F.2d 986, 38 USPQ 213; Allen et 

al. v. Coe, 77 App. D.C. 324, 135 F.2d 11, 57 USPQ 136. Providing blinking lights to highlight 

a portion of the display is well within the realm of the artisan of ordinary skill in the art of 

displaying information on a display screen. 

Regarding claims 67, 68, 110, 111, the microprocessor interprets the movement data to 

determine whether a threshold is met such as peak speed or peak loft time. The microprocessor 

compares one movement data for the speed and compares it to the speed of the next movement 

data to determine which is the maximum or peak speed value. It continues to compare the 

current peak speed to the next movement data speed value until all of the movement data values 

has been compared. The threshold has been met when the microprocessor has determined the 

threshold peak speed or loft time from all of the movement data during the physical activity. The 

output indicator signals the occurrence of at least one of the user-defined events such as peak 

speed and peak loft based on the microprocessor determining that the maximum threshold is met. 

Regarding claims 69, 112, 155, Vock teaches in column 19, line 15 that the device can 

be mounted to the user. Therefore, the device is capable of being placed on the user's arm and 

still be able to perform the function of recording the speed of the user, for example. 
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Regarding claims 70, 72, 113, 155, with the device attached to the user's arm the sensor 

measures movement of the user's arm which will measure the speed of the user. 

Regarding claims 71, 72, 114, 115, 157, the movement sensor measures distance as well 

as speed. Vock teaches in column 20, lines 6-9, "one accelerometer can be used to detect speed; 

which is the integral of the acceleration over time. Further, a double integration over the same 

period provides distance". Therefore, the movement sensor of Vock would also measure 

walking distance if one so chooses. 

Regarding claims 73, 116-121, 123, 124, 134-138, 140, 158, as noted above, Burdea 

teaches including a time stamp for associating the time/date stamp with the movement data and 

user-defined events for providing a time history of updates of the user performance for storing in 

memory. The microprocessor also stores in memory the date associated with the time stamp. 

The microprocessor also continuously checks movement data received from the movement 

sensor after the user presses the start button which is a user-defined operational parameter. The 

output indicator displays information based on the movement data indicating that a threshold has 

been met such as the peak speed data or peak "air" time. The movement data stored in memory 

is configured to be downloaded to an external computer. Any data stored in memory can be 

downloaded to an external computer. The device comprises software configured to 

communicate with external software configured to run on a computer and present the 

downloaded movement data. The purpose of the external computer is to analyze the historical 

data. Producing reports on the movement data including historical data would be obvious to one 

of ordinary skill in the art in order to develop new instructions for the user. The memory stores a 

plurality of thresholds on different days respectively corresponding to a plurality of notifications 
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such as peak speed and peak "air" time including the time/date of the movement data. The 

sensor can be mounted on the arm of the user and measures the movement of the user's arm to 

determine the speed of the user. A sensor on the arm of the user would be able to measure the 

speed of the user. 

Regarding claims 74-78, 125-128, 139, as noted above, Burdea teaches including a time 

stamp for associating the time/date stamp with the movement data so as to provide a time history 

of the user performance to be stored in memory. The output indicator or displays 16, 52, 162, 

630 are configured to signal the occurrence of user-defined events such as peak speed and peak 

loft time which is based on movement data. The microprocessor retrieves the time/date stamp 

from the real-time clock based on the user-defined events. 

Regarding claim 133, the physical movement data stored in memory is the interpreted 

physical movement data such as speed and loft time, and the stored physical movement data is 

configured to be downloaded to a computer as taught by Burdea. 

Regarding claim 153, Vock teaches signaling the occurrence of a user-defined event 

such as peak speed or peak loft time which is based on the threshold being met. 

Regarding claim 154, Vock teaches using the output indicator to signal the occurrence 

of a user-defined event such as peak speed and peak loft time which is based on determining of 

whether the threshold is met. The physical movement data is compared to the peak speed or 

peak loft time which when all of the movement data has been processed, the threshold for the 

peak speed and peak loft time has been met. 

Regarding claim 156, Vock teaches measuring the movement data to determine the 

speed or loft time of the portable, self-contained movement measuring device. 
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In any reexamination proceeding under this chapter, the patent owner will be 
permitted to propose any amendment to his patent and a new claim or claims thereto, in order to 
distinguish the invention as claimed from the prior art cited under the provisions of section 301 
of this title, or in response to a decision adverse to the patentability of a claim of a patent. See 35 
U.S.C. 305. For this reason, patent owner is notified that any amendment to a claim not 
involved in the reexamination proceeding may not be entered, and if entered, will bring 
that claim into the reexamination proceeding. See 37 CPR 1.104. 

Patent owner is also notified that any proposed amendment to the specification and/or 
claims in this reexamination proceeding must comply with 37 C.P.R. 1.530(d)-U), must be 
formally presented pursuant to 37 C.P.R. 1.52(a) and (b), and must contain any fees required by 
37 C.P.R. 1.20( c ). See MPEP § 2250(1V) for examples to assist in the preparation of proper 
proposed amendments in reexamination proceedings. Also, in accordance with 37 CPR 1.530(e), 
each claim amendment must be accompanied by an explanation of the support in the disclosure 
of the patent for the amendment (i.e., support for the changes made in the claim(s), support for 
any insertions and deletions). The failure to submit an explanation will generally result in a 
noncompliant response since the failure to set forth the support in the disclosure goes to the 
merits of the case (see MPEP § 2266.01). Such an amendment submitted after final rejection will 
not be entered. 

Extensions of Time 

Extensions of time under 37 C.P.R. 1.136(a) will not be permitted in these 
proceedings because the provisions of 3 7 C.F.R. 1.136 apply only to "an applicant" and not to 
parties in a reexamination proceedings. Additionally, 35 U.S.C. 305 requires that ex parte 
reexamination proceedings "will be conducted with special dispatch" (37 C.F.R. 1.550(a)). 
Extensions of time in ex parte reexamination proceedings are provided for in 37 C.P.R. 1.550( c ). 

Notification of Concurrent Proceedings 

The patent owner is reminded of the continuing responsibility under 37 C.P.R. 1.565(a) 
to apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving 
the patent throughout the course of this reexamination proceeding. Likewise, if present, the third 
party requester is also reminded of the ability to similarly apprise the Office of any such activity 
or proceeding throughout the course of this reexamination proceeding. See MPEP § § 2207, 2282 
and 2286. 

Service of Papers 
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After filing of a request for ex parte reexamination by a third party requester, any 
document filed by either the patent owner or the third party requester must be served on the other 
party ( or parties where two or more third party requester proceedings are merged) in the 
reexamination proceeding in the manner provided in 37 CPR 1.248. The document must reflect 
service or the document may be refused consideration by the Office. See 37 CPR l.550(f). 

Conclusion 

All correspondence relating to this ex parte reexamination proceeding should be directed: 

By EFS: Registered users may submit via the electronic filing system EFS-Web, at 
https://efs.uspto.gov/efile/myportal/efs-registered. 

By Mail to: Mail Stop Ex Parte Reexam 
Central Reexamination Unit 
Commissioner for Patents 
United States Patent & Trademark Office 
P.O. Box 1450 Alexandria, VA 22313-1450 

By FAX to: (571) 273-9900 

By hand: 

Central Reexamination Unit 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

For EFS-Web transmissions, 37 CPR l.8(a)(l)(i) (C) and (ii) states that correspondence 
( except for a request for reexamination and a corrected or replacement request for 
reexamination) will be considered timely filed if (a) it-is transmitted via the Office's 
electronic- filing system in accordance with 37 CPR l.6(a)(4), and (b) includes a 
certificate of transmission for each piece of correspondence stating the date of 
transmission, which is prior to the expiration of the set period of time in the Office action. 

Any inquiry concerning this communication or earlier communications from the 
Examiner, or as to the status of this proceeding, should be directed to the Central 
Reexamination Unit at telephone number (571) 272-7705. 

Telephone Number for reexamination inquiries: 

Reexamination and Amendment Practice 
Central Reexam Unit (CRU) 
Reexamination Facsimile Transmission No. 

(571) 272-7703 
(571) 272-7705 
(571) 273-9900 
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(571) 272-4974 
12 August 2014 

Conferee: /RMF/ 
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Conferee: /EDL/ 
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If Patent Owner does not file a timely statement under 37 CFR 1.530(b), then no reply by requester 
is permitted. 

2. D The request for ex parte reexamination is DENIED. 

This decision is not appealable (35 U.S.C. 303(c)). Requester may seek review by petition to the 
Commissioner under 37 CFR 1.181 within ONE MONTH from the mailing date of this communication (37 
CFR 1.515(c)). EXTENSION OF TIME TO FILE SUCH A PETITION UNDER 37 CFR 1.181 ARE 
AVAILABLE ONLY BY PETITION TO SUSPEND OR WAIVE THE REGULATIONS UNDER 
37 CFR 1.183. 

In due course, a refund under 37 CFR 1.26 ( c ) will be made to requester: 

a) D by Treasury check or, 
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c) D by credit to a credit card account, unless otherwise notified (35 U.S.C. 303(c)). 
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Primary Examiner, Art Unit 3993 
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A substantial new Question (SNQ) of patentability affecting claims 1, 13, 20 and 21 of 

US Patent No. 6,059,576 (hereinafter "the '576 patent") is raised by the patent owner for ex 

parte reexamination. 

Prosecution History for the '576 Patent 

The '576 patent issued from Application Serial No. 08/976,228 ("the '228 Application"), 

which was filed on 21 November 1997. A first Office action rejection was made applying Stark 

(U.S. Pat. No. 5,052,375) alone and with secondary references. An amendment was filed which 

cancelled claim 8 and further defined a "port" to an "input/output" port. The rejection was made 

final. After an interview, the patent owner filed a Continued Prosecution Application with 

amendments to the first two independent claims that further limited the device to a "portable, 

self-contained" device for "monitoring" movement where the movement sensor is capable of 

measuring "unrestrained" movement "in any direction". These claims were also amended to 

include a wherein clause "wherein said movement sensor measures the angle and velocity of said 

movement". The third independent claim was amended to further define the method of attaching 

a "portable, self-contained" movement measuring device "for measuring unrestrained movement 

in any direction". The following Office action was an allowance. 

On 06 December 1999, the Examiner issued a Notice of Allowability which included 

reasons for allowance as follows: 

None of the prior art of record shows the combination of the structure of the 
claimed portable self-contained device and method for monitoring physical 
movement of body parts during physical activity comprising the movement sensor 
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capable of measuring data associated with unrestrained movement in any 
direction and generating signals indicative of the movement, which are the angle 
and velocity of the movement, the power source, the microprocessor capable of 
receiving, interpreting, storing and responding to the movement data based on the 
user-defined operational parameters, at least one user input connected to the 
microprocessor for controlling the operation of the portable self-contained device, 
the real-time clock connected to the microprocessor, memory for storing the 
movement data, and the output indicator connected to the microprocessor for 
signaling the occurrence of user-defined events, or the combination of the 
structure of the claimed system to aid in training and safety during physical 
activity comprising the portable self-contained movement measuring device 
which comprising the movement sensor capable of measuring data associated 
with unrestrained movement in any direction and generating signals indicative of 
the movement, which are the angle and velocity of the movement, the power 
source, the microprocessor capable of receiving, interpreting, storing and 
responding to the movement data based on the user-defined operational 
parameters, at least one user input connected to the microprocessor for controlling 
the operation of the portable self-contained device, the real-time clock connected 
to the microprocessor, memory for storing the movement data, at least one 
input/output port connected to the microprocessor for downloading the data and 
uploading the operational parameters and the output indicator connected to the 
microprocessor, the computer running a program capable of interpreting and 
reporting the movement data based on the operational parameters, and the 
download device electronically connecting to the movement measuring device 
and the computer for transmitting the movement data and operational parameters 
between the movement measuring device and the computer for analysis, reporting 
and operation purposes. 

Discussion of Prior Art 

Flentov et al. U.S. Patent No. 5,636,146, issued 03 June 1997. Flentov et al. was not 
considered during the previous examination. Flentov et al. is prior art 
under 35 USC§ 102(e) filed 21 November 1994. 
A detailed explanation regarding the applicability of Flentov et al. to the 
above identified claims of the '576 patent is provided in the Request on 
pages 41-44 and 50-63. 

Gaudet U.S. Patent No. 6,018,705, issued 25 January 2000. Gaudet was not 
considered during the previous examination. Gaudet is prior art under 35 
USC§ 102(e) filed 02 October 1997. 
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Vock et al. 

A detailed explanation regarding the applicability of Gaudet to claims 1, 
13 and 20 of the '576 patent is provided on pages 45-46 and 64-83. 

U.S. Patent No. 6,266,623, issued 24 July 2001. Vock et al. was not 
considered during the previous examination. Vock et al. is prior art under 
35 USC § 102( e) filed 02 June 1997. 
A detailed explanation regarding the applicability of Vock et al. to claims 
1, 13 and 20 of the '576 patent is provided on pages 47-48 and 84-98. 

Substantial New Questions of Patentability Proposed by Patent Owner 

The Patent Owner requested reexamination of claims 1, 13, 20 and 21 of the '576 patent 

based upon the following proposed rejections supported by alleged substantial new questions of 

patentability (SNQs): 

1. Flentov raises a substantial new question of patentability for independent claims 

1, 13 and 20. 

2. Flentov raises a substantial new question of patentability for claim 21. 

3. Gaudet raises a substantial new question of patentability for independent claims 1, 

13 and 20. 

4. Vock raises a substantial new question of patentability for independent claims 1, 

13 and 20. 

Analysis of proposed SNQs 

Proposed SNQs 1 and 2: Flentov 

It is agreed that Flentov teaches a portable, self-contained device 10 for monitoring 

movement of body parts during physical activity. Flentov discloses that "[t]he invention 

provides ... [an] apparatus for determining the loft time of a moving vehicle off of a surface. A 
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loft sensor senses a first condition that is indicative of the vehicle leaving the surface, and further 

senses a second condition indicative of the vehicle returning to the surface", where the moving 

vehicle could be the user (human) (col. 3, lines 64-65 and col. 19, lines 12-16). The loft sensor is 

capable of measuring data associated with unrestrained movement in any direction because it is 

within housing 24 that is mounted on ski 26 as shown in figure 2. The user is able to move 

unrestrained in any direction on skis 26. 

A power source or battery 22 is taught, along with a microprocessor 12, a user input 14, a 

24-hour time clock, column 9, lines 29-34: 

the microprocessor subsystem 12 of FIG. 1 preferably includes a clock element 
(readily known to those skilled in the art) for indicating processed time over a 
selectable period (the microprocessor subsystem 12 can in fact include a 24-hour 
clock element, much the way a digital wrist-watch includes 24-hour information) 

The microprocessor subsystem 12 is capable of receiving sensory input, interpreting the 

information, storing the information in memory 13 and responding to the movement data by 

displaying the information on display 16 based on user-defined operations parameters between 

when"[ a] user presses the start/stop button 58 at the start of activity - such as at the start of 

skiing down a slope or biking down a trail - and presses the button 58 at the completion of the 

activity to cease the acquisition of data", column 7, lines 38-41. Flentov teaches the system can 

include "pressure sensor 221 is used to determine the altitude of the snowboarder. This voltage is 

read by the microprocessor subsystem ( e.g., the subsystem 12 of FIG. 1) at a fixed rate and 

differentiated to determine rate of descent or speed in the vertical direction. This may be 

converted to speed along the path by knowing the grade or angle of descent. Angle of descent is 

known by predetermining the geometry of the ski path or by the addition of a inclinometer 222 

which gives a voltage dependent upon the angle, with respect to vertical, of the platform", 
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column 19, lines 30-39. Therefore the Flentov system teaches measuring the angle and velocity 

of the movement of the portable, self-contained device. 

Therefore, Flentov appears to have teachings relevant to the limitations determined 

allowable in the prosecution of the '576 patent. Further, there is a substantial likelihood that a 

reasonable examiner would consider these teachings important in deciding whether or not claims 

1, 13, 20 and 21 are patentable. Accordingly, Flentov raises an SNQ as to claims 1, 13, 20, 

which has not been decided in a previous examination of the '576 patent. 

Proposed SNQ 3: Gaudet 

It is agreed that Gaudet teaches a portable, self-contained "device for analyzing motion of 

a foot of a person relative to a surface, comprising an accelerometer supported in relation to the 

foot, the accelerometer being configured and arranged to provide an output signal indicative of 

motion of the foot during at least one footstep taken by the person .... " ( col. 19, lines 41-46). The 

accelerometer is a motion sensor capable of measuring data associated with unrestrained 

movement in any direction. A "power source" is mentioned in column 12, lines 41-44. In the 

abstract the microprocessor is mentioned: 

The output of the accelerometer is high-pass filtered, amplified, and fed to the 
input of a micro-controller, which monitors the signal for positive and negative 
signal spikes that are indicative, respectively, of the moment that the foot of the 
user leaves the ground and the moment that the foot impacts with the ground. By 
measuring time intervals between these positive and negative spikes, average 
'foot contact times' and 'foot loft times' of the user may be calculated. To derive 
the pace of the user, the average foot contact time is multiplied by a first constant 
if it is less than 400 milli-seconds (ms) and is multiplied by a second constant if it 
is greater than 400 ms. This pace value may, in tum, be used to calculate the 
distance traveled by the user. 
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The microprocessor receives input from the accelerometer from each foot contact 

time/foot loft time generator and calculates the pace and distance traveled. The "timers" are used 

to measure the real time between positive and negative spikes to determine pace and distance. 

In column 5, lines 7-18 Gaudet teaches an output indicator: 

the system 72 includes a foot contact time/foot loft time generator 20 (which 
could correspond to either of foot contact time/foot loft time generators 20A and 
20B in FIG. 1), a memory unit 54, a user interface 58, a display 56A, and an audio 
or vibrational indicator 56B. According to one embodiment, foot contact time/foot 
loft time generator 20 includes a micro-controller having virtually all circuitry, 
e.g., memory, timers and analog-to-digital (A/D) converters, on board, so that 
memory unit 54 need only be used to perform functions such as permanently 
storing data produced by foot contact time/foot loft time generator 20. 

Gaudet teaches the "foot contact time/foot loft time generator 20 includes a micro­

controller having virtually all circuitry, e.g., memory, timers ... to perform functions such as 

permanently storing data produced by foot contact time/foot loft time generator 20". 

Regarding claim 13, Gaudet discloses that the computer and other system components 

"may be linked together, for example, via direct wiring or capacitive coupling, by using radio­

frequency (RF) or infra-red (IR) transmitters/receivers, or by any other information transmission 

medium known to those skilled in the art." ( col. 4, lines 17-21 ). As such, the disclosure of the 

possible use of a personal computer to process information from various components of the 

system (col. 4, lines 23-25) would appear to require the 1/0 port, as claimed. The personal 

computer would appear to require a download device to transfer information. 

Therefore, Gaudet appears to have teachings relevant to the limitations determined 

allowable in the prosecution of the '576 patent. Further, there is a substantial likelihood that a 

reasonable examiner would consider these teachings important in deciding whether or not claims 
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1, 13 and 20 are patentable. Accordingly, Gaudet raises an SNQ as to claims 1, 13 and 20, which 

has not been decided in a previous examination of the '576 patent. 

Proposed SNQ 4: Vock 

As set forth in the request, Vock teaches a portable, self-contained device 10, 24 for 

monitoring movement of body parts during physical activity in column 1, lines 15-17: 

The invention relates generally to the measurement of the loft time, power 
absorbed and speed of a vehicle relative to the ground. 

The device include a movement sensor 18, 20 capable of measuring data associated with 

unrestrained movement in any direction and generating signals indicative of said movement, 

Column 8, lines 4-11: 

The housing 24 is attached or mounted to a sporting device, such as a ski or 
mountain bike, such that a user of the ski or mountain bike can access the system 
10. During motion of the ski or mountain bike, the speed sensor 18 sends velocity 
information ( over communication line l la) to the microprocessor subsystem 12; 
while the loft sensor 20 sends loft or "air" time information ( over communication 
line 11 b) to the microprocessor subsystem 12. The speed information and loft 
time information are processed by the microprocessor subsystem 12 to quantify 
actual speed, e.g., in miles per hour, and actual loft time, e.g., in seconds. 

The device includes a power source 22. A user interface 14 for controlling the operation 

of the device. 

Vock teaches a real-time clock in column 11, lines 20-25: 

the microprocessor subsystem 12 of FIG. 1 preferably includes a [clock] element 
(readily known to those skilled in the art) for indicating processed time over a 
selectable period (the microprocessor subsystem 12 can in fact include a 24-hour 
clock element, much the way a digital wrist-watch includes 24-hour information). 

The clock element keeps real-time. 

Vock teaches the invention includes memory in column 2, lines 37-43: 
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the invention includes memory for storing information representative of at least 
one of the following: (i) the first and second conditions, (ii) the loft time, (iii) a 
speed of the vehicle, (iv) successive records of loft time, (v) an average loft time, 
(vi) a total loft time, (vii) a dead time, (viii) a real activity time, and (ix) a 
numerical ranking of successive records. 

Vock also teaches an output indicator 16 for displaying selective information including 

one or more of successive records of speed information, distance traveled and an indication of a 

number of a successive record relative to all successive records. 

The system also measures the angle and velocity or speed of movement in column 21, 

lines 46-59 (emphasis added): 

Pressure sensors according to the invention convert air pressure to an analog 
voltage. When mounted to a snowboard 220, such as shown in FIGS. 15 and 15A, 
the pressure sensor 221 is used to determine the altitude of the snowboarder. This 
voltage is read by the microprocessor subsystem (e.g., the subsystem 12 of FIG. 
1) at a fixed rate and differentiated to determine rate of descent or speed in the 
vertical direction. This may be converted to speed along the path by knowing the 
grade or angle of descent. Angle of descent is known by predetermining the 
geometry of the ski path. 

Vock teaches an RF transmitter and receiver that is used for transferring data to and from 

the remote base 608. 

Therefore, Vock appears to have teachings relevant to the limitations determined 

allowable in the prosecution of the '576 patent. Further, there is a substantial likelihood that a 

reasonable examiner would consider these teachings important in deciding whether or not claims 

1, 13 and 20 are patentable. Accordingly, Vock raises an SNQ as to claims 1, 13 and 20, which 

has not been decided in a previous examination of the '576 patent. 

Extensions of Time 

Extensions of time under 37 C.F.R. 1.136(a) will not be permitted in these 
proceedings because the provisions of 3 7 C.F.R. 1.136 apply only to "an applicant" and not to 
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parties in a reexamination proceedings. Additionally, 35 U.S.C. 305 requires that ex parte 
reexamination proceedings "will be conducted with special dispatch" (37 C.F.R. l.550(a)). 
Extensions of time in ex parte reexamination proceedings are provided for in 37 C.F.R. l.550(c). 

Notification of Concurrent Proceedings 

The patent owner is reminded of the continuing responsibility under 37 C.F.R. l.565(a) 
to apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving 
the patent throughout the course of this reexamination proceeding. Likewise, if present, the third 
party requester is also reminded of the ability to similarly apprise the Office of any such activity 
or proceeding throughout the course of this reexamination proceeding. See MPEP § § 2207, 2282 
and 2286. 

Service of Papers 

After filing of a request for ex parte reexamination by a third party requester, any 
document filed by either the patent owner or the third party requester must be served on the other 
party ( or parties where two or more third party requester proceedings are merged) in the 
reexamination proceeding in the manner provided in 37 CPR 1.248. The document must reflect 
service or the document may be refused consideration by the Office. See 37 CPR l.550(f). 

Conclusion 

All correspondence relating to this ex parte reexamination proceeding should be directed: 

By EFS: Registered users may submit via the electronic filing system EFS-Web, at 
https://efs.usnto.gov/efile/mvi2ortal/efs-re_gistered. 

By Mail to: Mail Stop Ex Parte Reexam 
Central Reexamination Unit 
Commissioner for Patents 
United States Patent & Trademark Office 
P.O. Box 1450 Alexandria, VA 22313-1450 

By FAX to: (571) 273-9900 

By hand: 

Central Reexamination Unit 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 
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For EFS-Web transmissions, 37 CPR l.8(a)(l)(i) (C) and (ii) states that correspondence 
( except for a request for reexamination and a corrected or replacement request for 
reexamination) will be considered timely filed if (a) it-is transmitted via the Office's 
electronic- filing system in accordance with 37 CPR l.6(a)(4), and (b) includes a 
certificate of transmission for each piece of correspondence stating the date of 
transmission, which is prior to the expiration of the set period of time in the Office action. 

Any inquiry concerning this communication or earlier communications from the 
Examiner, or as to the status of this proceeding, should be directed to the Central 
Reexamination Unit at telephone number (571) 272-7705. 

Telephone Number for reexamination inquiries: 

Reexamination and Amendment Practice 
Central Reexam Unit (CRU) 
Reexamination Facsimile Transmission No. 

/Danton DeMille/ 
Patent Reexamination Specialist 
Central Reexamination Unit 3993 
(571) 272-4974 
2 June 2014 

Conferee: /JGF/ 

(571) 272-7703 
(571) 272-7705 
(571) 273-9900 

Conferee:/ED L/ 
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(date) 
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Confirmation Number Not Yet Assianed 

INFORMATION DISCLOSURE Filina Date April 4, 2014 

STATEMENT BY APPLICANT First Named Inventor Theodore L. Brann 

Examiner 
Initials 

Examiner 
Initials 

Examiner 
Initials 

Examiner 
Initials 

Examiner 
Sia nature 

Art Unit Not Yet Assigned 
{Not for submission under 37 CFR 1.99) Examiner Name Not Yet Assigned 

Attorney Docket Number A209779 

U.S. PATENTS 

Name of Patentee or 
Pages, Columns, Lines, 

Cite No Patent Number Kind Code Issue Date 
Applicant of cited Document 

Where Relevant Passages or 
Relevant Figures Appear 

1. 5636146 1997-06-03 Flentov et al. 

2. 6018705 2000-01-25 Gaudet et al. 

3. 6266623 B1 2001-07-24 Vock et al. 
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Cite No Publication Number Kind Code Publication Date 
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Cite No Document 
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Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Cite No (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), T 
publisher, citv, and/or countrv where published. 

EXAMINER SIGNATURE 

I /Danton DeMil!e/ (05/20/2014) I 
Date I 
Considered 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /DD/ 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a citation if not in conformance and not considered. 
Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO Standard 
ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 4 Kind of document 
by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if English language translation is 
attached. 

[Page 1 of 2] IPR2018-00565 
Garmin EX1003 Page 316



UNITED STA 1ES p A IBNT AND TRADEMARK OFFICE 
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FIRST NAMED INVENTOR 
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UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
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Please find below and/or attached an Office communication concerning this application or proceeding. 
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Ex Parte Reexamination Interview Summary 
- Pilot Program for Waiver of Patent 

Owner's Statement 

Control No. 

90/013,201 
Examiner 

DANTON DEMILLE 

Patent Under Reexamination is 
Requested 
6059576 

Art Unit 

3993 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address. --

All participants (USPTO official and patent owner): 

(1) Patricia Volpe, CRU 

(2) William H. Mandir, 32153 

Date of Telephonic lnterview:04/14/2014. 

(3) Quadeer Ahmed, 60,835 

(4) 

A. The USPTO official requested waiver of the patent owner's statement pursuant to the pilot program for 
waiver of patent owner's statement in ex parte reexamination proceedings.* 

[8J The patent owner agreed to waive its right to file a patent owner's statement under 35 U.S.C. 304 in the event 
reexamination is ordered for the above-identified patent. 

D The patent owner did not agree to waive its right to file a patent owner's statement under 35 U.S.C. 304 at this 
time. 

D USPTO personnel were unable to reach the patent owner.** 

B. The Patent Owner of record telephoned the Office and indicated they would like to participate in the pilot 
program for waiver of patent owner's statement in ex parte reexamination proceedings.* 

D The Patent owner of record telephoned the Office and agreed to waive its right to file a patent owner's statement 
under 35 U.S.C. 304 in the event reexamination is ordered for the above-identified patent. 

The patent owner is not required to file a written statement of this telephone communication under 37 CFR 1.560(b) or 
otherwise. However, any disagreement as to this interview summary must be brought to the immediate attention of the 
US PTO, and no later than one month from the mailing date of this interview summary. Extensions of time are 
governed by 37 CFR 1.550(c). 

*For more information regarding this pilot program, see Pilot Program for Waiver of Patent Owner's Statement in Ex 
Parte Reexamination Proceedings, 75 Fed. Reg. 47269 (August 5, 2010), available on the USPTO Web site at 
http://www.uspto.gov/patents/law/notices/201 O.jsp. 

**The patent owner may contact the US PTO personnel at (571) 272-7705 or at the telephone number provided below if 
the patent owner decides to waive the right to file a patent owner's statement under 35 U.S.C. 304. 

/Patricia Volpe/ (571 )272-6825 
Signature and telephone number of the US PTO official, who contacted, was contacted by, or attempted to contact the patent owner. 

U.S. Patent and Trademark Office Paper No. 20140409-B 
PTOL-2292 (11 ·12) Ex Parte Reexamination Interview Summary- Pilot Program for Waiver of Patent Owner's Statement 
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REEXAM CONTROL NUMBER 

90/013,201 

23373 
SUGHRUE MION, PLLC 
2100 PENNSYLVANIA AVENUE, N.W. 
SUITE 800 
WASHINGTON, DC 20037 

FILING OR 371 (c) DATE 

04/04/2014 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

PATENT NUMBER 

6059576 
CONFIRMATION NO. 9930 

REEXAM ASSIGNMENT NOTICE 

I llllllll llll llll lllll lllll lllll lllll lllll lllll ll~l~j~~~~~~,~1,~l!l,ljl!~ 

Date Mailed: 04/09/2014 

NOTICE OF ASSIGNMENT OF REEXAMINATION REQUEST 

The above-identified request for reexamination has been assigned to Art Unit 3993. All future correspondence to 
the proceeding should be identified by the control number listed above and directed to the assigned Art Unit. 

A copy of this Notice is being sent to the latest attorney or agent of record in the patent file or to all owners of 
record. (See 37 CFR 1.33(c)). If the addressee is not, or does not represent, the current owner, he or she is 
required to forward all communications regarding this proceeding to the current owner(s). An attorney or agent 
receiving this communication who does not represent the current owner(s) may wish to seek to withdraw pursuant 
to 37 CFR 1.36 in order to avoid receiving future communications. If the address of the current owner(s) is 
unknown, this communication should be returned within the request to withdraw pursuant to Section 1.36. 

/sdstevenson/ 

Legal Instruments Examiner 
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900 
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REEXAM CONTROL NUMBER 

90/013,201 

23373 
SUGHRUE MION, PLLC 
2100 PENNSYLVANIA AVENUE, N.W. 
SUITE 800 
WASHINGTON, DC 20037 

FILING OR 371 (c) DATE 

04/04/2014 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

PATENT NUMBER 

6059576 
CONFIRMATION NO. 9930 

REEXAMINATION REQUEST 
NOTICE 

I llllllll llll llll lllll lllll lllll lllll lllll lllll ll~l~j~~~~~~l~lf lJ~l)~j~ 
Date Mailed: 04/09/2014 

NOTICE OF REEXAMINATION REQUEST FILING DATE 

(Patent Owner Requester) 

Requester is hereby notified that the filing date of the request for reexamination is 04/04/2014, the date the 
required fee of $2,520 was received. (See CFR 1.51 O(d)). 

A decision on the request for reexamination will be mailed within three months from the filing date of the request 
for reexamination. (See 37 CFR 1.515(a)). 

Pursuant to 37 CFR 1.33(c), future correspondence in this reexamination proceeding will be with the latest 
attorney or agent of the record in the patent file. 

The paragraphs checked below are part of this communication: 
1. The party receiving the courtesy copy is the latest attorney or agent of record in the patent file. 
2. The person named to receive the correspondence in this proceeding has not been made the latest 

attorney or agent of record in the patent file because: 
_ A. Requester's claim of ownership of the patent is not verified by the record. 

_ B. The request papers are not signed with a real or apparent binding signature. 
_ C. The mere naming of a correspondence addressee does not result in that person being 
appointed as the latest attorney or agent of record in the patent file. 

3. Addressee is the latest attorney or agent of record in the patent file. 

4. Other --------------------------

/sdstevenson/ 

Legal Instruments Examiner 
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900 
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Litigation Search Report CRU 3999 

TO: Danton Demme 
location: CRU 
Art Unit: 3993 
Date: 04/09/2014 

From: Patricia Volpe 
Location: CRU 3999 
MDE 4821 
Phone: (571) 272-6825 
Patricia.volpe@uspto.gov 

Litigation search for U.S. Patent Number: 6,059,576 

1) I pelformed a KeyCite Search in Westlaw, which retrieves all history on the patent including any litigation. 

2) I pelformed a search on the patent in Lexis CourtLink for any open dockets or closed cases. 

3) I pelformed a search in Lexis in the Federal Courts and Administrative Materials databases for any cases 
found. 

4) I performed a search in Lexis in the IP Journal and Periodicals database for any articles on the patent. 

5) I pelf ormed a search in Lexis in the news databases for any articles about the patent or any articles about 
litigation on this patent. 
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Date of Printing: Apr 09, 2014 

KEYCITE 

C, US PAT 6059576 TRAINING AND SAFETY DEVICE, SYSTEM AND METHOD TO AID IN 
PROPER MOVEMENT DURING PHYSICAL ACTIV !TY, (May 09, 2000) 

History 

Direct History 

=> 1 TRAINING AND SAFETY DEVICE, SYSTEM AND METHOD TO AID IN PROPER 
MOVEMENT DURING PHYSICAL ACTIVITY, US PAT 6059576, 2000 WL 924492 (U.S. 
PTO Utility May 09, 2000) 

Patent Family 
2 APPARATUS FOR DEJECTING MOVEMENT OF BODY PARTS DURING PHYSICAL 

ACTIVITY USING MOVEMENT SENSOR MEASURING DATA ASSOCIAIBD WITH 
MOVEMENT OF APPARATUS AND GENERATING SIGNALS INDICATIVE OF 
MOVEMENTS, Derwent World Patents Legal 1999-385180 

Assignments 
3 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 

Number of Pages: 002, (DA 1E RECORDED: Aug 08, 2002) 

Patent Status Files 
.. Delayed Payment of Maintenance Fees, (OG DATE: Jun 20, 2006) 
.. Expiration of Patent due to Failure to Pay Required Maintenance Fees, 

Prior Art (Coverage Begins 1976) 
(; 6 APPARATUS AND METHOD FOR DETERMINING ANGLE OF INCLINATION AND 

RANGE OF MOTION OF VARIO US HUMAN JOINTS THEREFROM, US PAT 
5373858Assignee: Technostix, Inc., (U.S. PTO Utility 1994) 

(:: 7 APPARATUS FOR THE FUNCTIONAL ASSESSMENT OF HUMAN ACTIVITY, US PAT 
5375610Assignee: University of New Hampshire, (U.S. PTO Utility 1994) 

(;: 8 APPARATUS FOR MONITORING SPINAL MOTION, US PAT 5398697 (U.S. PTO Utility 
1995) 

C; 9 ARTHROMEIBR WITH GRAVITY SWITCHES AND ADJUSTABLE LIMIT SIGNALING, 
US PAT 5394888 (U.S. PTO Utility 1995) 

(; iO BIOFEEDBACK LIFTING MONITOR, US PAT 4912638 (U.S. PTO Utility 1990) 
C 1 l COMPUIBR CONTROLLED EXERCISE SYSIBM, US PAT 4934694 (U.S. PTO Utility 1990) 

© 2014 Thomson Reuters. All rights reserved. 

http://web2.westlaw.com/print/printstream.aspx?mt=PatentPrac&utid= 1 &prft=HTMLE&pb... 4/9/2014 
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C 12 DEVICE FOR MEASURING MOTION CHARACIBRISTICS OF A HUMAN JOINT, US PAT 
5474088Assignee: The Research Foundation of State, (U.S. PTO Utility 1995) 

C 13 ELECTRONIC ANGULAR POSITION AND RANGE OF MOTION MEASURING DEVICE 
AND METHOD, US PAT 5042505 (U.S. PTO Utility 1991) 

C 14 EXERCISE AND DIAGNOSTIC APPARATUS AND METHOD, US PAT 5348519Assignee: 
Loredan Biomedical, Inc., (U.S. PTO Utility 1994) 

C. 15 EXERCISE AND TRAINING MACHINE WITH MICROCOMPUTER-ASSISTED TRAINING 
GUIDE, US PAT 4911427Assignee: Sharp Kabushiki Kaisha, (U.S. PTO Utility 1990) 

(;;: 16 FLEXION MONITORING DEVICE, US PAT 5128655 (U.S. PTO Utility 1992) 
(: 17 HUMAN RANGE OF MOTION MEASUREMENT SYSIBM, US PAT 5588444 (U.S. PTO 

Utility 1996) 
(: l 8 INSTRUMENIBD ORTHOPEDIC RESTRAINING DEVICE AND METHOD OF USE, US 

PAT 5052375Assignee: Stark, John G., (U.S. PTO Utility 1991) 
C 19 INIBGRATED MOVEMENT ANALYZIING SYSIBM, US PAT 5462065 (U.S. PTO Utility 

1995) 
C; 20 INIBGRAIBD MOVEMENT ANALYZING SYSIBM, US PAT 5513651 (U.S. PTO Utility 

1996) 
C 21 JOINT DISPLACEMENT MEASUREMENT APPARATUS, US PAT 5435321Assignee: E.V.C., 

(U.S. PTO Utility 1995) 
(;: 22 LIFT TASK ANALYSIS SYSIBM, US PAT 5621667Assignee: The United States of America 

as, (U.S. PTO Utility 1997) 
C 23 MOTION CONTROL EVALUATION EMPLOYING A FOURIER TRANSFORM, US PAT 

5715160 (U.S. PTO Utility 1998) 
C 24 RANGE OF MOTION ANALYSIS SYSIBM, US PAT 5469862Assignee: N.K. Biotechnical 

Engineering Company, (U.S. PTO Utility 1995) 
C 25 RANGE OF MOTION MEASURING AND DISPLAYING DEVICE, US PAT 

4665928Assignee: Orthotronics, Inc., (U.S. PTO Utility 1987) 
C 26 SYSIBM AND METHOD FOR SKILL ENHANCEMENT AND BEHAVIOR 

MODIFICATION, US PAT 4571682Assignee: Computerized Sports Equipment, Inc., (U.S. PTO 
Utility 1986) 

© 2014 Thomson Reuters. All rights reserved. 

http://web2.westlaw.com/print/printstream.aspx?mt=PatentPrac&utid= 1 &prft=HTMLE&pb... 4/9/2014 
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Search - 1 Result - 6059576 OR 6,059,576 

LENGTH: 676 worcis 

Copyri,]ht 2014 r,kwstE!X LLC 
All Rights Rese,ved 

National Law Review 

Aprill, 2014 Monday 5:35 PM EST 

HEADU NE: PTO l..itigation Center Report - April 7, 2014 

BYUNE: Sterne, Kessler, Goidstein Fox P.L.L.C. 

BODY: 

Page 1 of 1 

... Inc., Unit<:?d States District Court for trw District of Connecticut Civi! Action No. 3: 12-CV-
00198-SRU 
Con tr o I # - 9 0 / 0 13 , 201 
Date - 4/4/2014 
Patent# - 6,059,576 
Inventor - BRANN, Theodore I."' 
Assi!]nee - LCGANTREE LP 
Title - TRAI f'.jl r-.m At'>m SAFETY DE\/i CE, SYSTEM N~D METHOD TO Ai D I~~ PROPER MOVEMENT 
DURi f\JG PHYS! CAL. ACT VI TY 
Co-pending Liti!)ation - No documents ... 

Source: Combined Source Set 3 [T- English language News { Most recent Two Years) 

Terms: 6059576 OR 6,059,576 (Suggest Terrns for My Search) 
V:ew• KWIC 

Date/Tirne: Wednesday, April 9, 201!: - 4:04 PM EDT 

-

.. :i'L~:"'Xfa;,Nnx:t~·> About LexisNex,s j Privacy Po:icy ! Terms & Conc!it:ons ! Contact Us 
~--·',·-~:-· · ,i,c,,, .. · '"· c·op'_,,-1,~h• •Gi ~'014 '~x·1~"-)'-''"'~ ~ d'1·-,:~·1on of R'-'"'d ;:::1~_,".1'-'1· i "~ A:I 1··1g"t~ 1·"'~"'1·,,'-'d .I+ f, :::: ~ '-·· .. • ._.,;;; ,)1' -;;;7,,.,,:, 1 O•, + 'i" ,.,,. + i>;;;+_.._ ••• .,,;, ... v y- , ''-•• , , •, .,) -.;,;,y- "I y- , 

https://www.lexis.com/research/retrieve?_m=9186ed54840e4276c08b10dc8876d555&_bro... 4/9/2014 
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Search - 1 Result- PATN0=6059576 

976228 (08) 6059576 May 9, 2000 

UNITED STATES PATE['>H AND TRADEMARK OFFICE GRANTED PATENT 

6059576 

Get Drawing Sheet i ot 9 
ACCE!SS PDF of Official Patent * 

Order Pa!ent File 1--iisto,y / Wrapper frorn REEDFAX® 
l..ink to Claims Section 

May 9, 2000 

Page 1 of 2 

Training and safi::ty ckvici::, systmn anci rnetilod to aid in prnper movement during physical 
activity 

EXPIRATION: 
May 9, 2004 - due to tailurn to pay maintenance tees., (O.G. ,July 6, 2004) 
May 9, 2004 - due to failure to pay maintenance fees. , (O.G. July 6, 2004) 
May 24, 2006 - REINSTATED due to acceptanCE! of delayE!d payment of maint<:?nance fei::. , (O.G. 
June 20, 2006) 
May 24, 2006 - REINSTATED due to acceptance of delayed payment of maintenance fee. , (O.G. 
June 20, 2006) 

INVENTOR: BRANN THEODORE. l. -

APPL-NO: 976228 (08) 

F! LEI)-DATE: Novernbe, 21, 1997 

GRANTED-DATE: May 9, 2000 

ASS! GNEE-AT-1 SSUE: 
BRANN; THEODORE i. .. 

ASS! GN EE-AFTER- ISSUE: 
August 8, 2002 - ASSIGNMENT OF ASS! GNORS INTEREST (SEE DOCUMEf\JT FOR DETAI i..S)., 
LOGANTREE LP PO BOX 2345BOERNE, TEXAS, 78006, Reel and Frame Nurnbe,: 043169/0942 

LEGAL-STATUS: 

Au9lJSt 8, 2002 - ASSIGNMENT 
November 26, 2003 - MAINTENANCE FEE F{EMI i\JDER MA! LED 
May 10, 2004 - REI r>..JSTATEMENT AFTER MAI NTE['>~ANCE FEE PAYMENT CONFi R\/IED 
July 6, 2004 - EXPIRED DUE TO Fl\l U..JRE TO PAY MAI NTH~ANCE FEE 
May 5, 2006 - FEE PAYMENT 
May 5, 2006 ·· SURCHARGE FOR LATE PAYMENT 
May 22, 2006 - PATENT REINSTATED DUE TO THE ACCEPT/\NCE OF A LATE MAi NTENANCE FEE 
November 19, 2007 - MAINTENANCE FEE F{EMI i\JDER MA! LED 
May 7, 2008 ·· FEE PAYMENT 
May 7, 2008 - SURCHARGE FOR I..ATE PAYMENT 
Novernbm 9, 20: 1 - FEE PAYMENT 
November 26, 2003 -· Main!enance Fee Reminder Mailed. 
May 10, 2004 - Patent Reinstated After Maintenance Fee Payment Confirmed. 
May 5, 2006 - Surci1ar!Je, Pi::tition to Accept Pymt After Exp, Uninti::ntional. 
May 5, 2006 -- Payment of Ma,ntenance Fee, 4th Yr, Small Entity. 

https://www .lexis.com/research/retrieve? _m=bc3126c38fb 135cc7 e3965640ab913d6&_tsta... 4/9/2014 
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Search - 1 Result- PATN0=6059576 

May 5, 2006 -· Pe!it,on Re!ated to Maintenance Fees Filed. 
May 24, 2006 - Petition Related to rv1aimenance Fees Grantect 
November 19, 2007 - Maintenance Fee Reminder rv1ailed. 
May 7, 2008 ·· 1.5 yr surcha,ge - late pm! w/in 6 mo, Small Entity. 
May 7, 2008 - Payment of Maintenance Fee, 8th Yr, Small Entity. 
May 20, 2008 - Payor i\Jurnber Assigned. 
November 9, 20, 1 - Payment o! \/laintenance Fee, 12th Yr, Small Entity. 

PRI M-EXMR: Chell!J: ,JOE! H. 
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SPORT MONITORING APPARATUS FOR 
DETERMINING LOFT TIME, SPEED, 

POWER ABSORBED AND OTHER FACTORS 
SUCH AS HEIGHT 

RELATED APPLICAfIONS 

This application is a continuation-in-part of commonly­
owned U.S. application Ser. No. 08/344,485, filed on Nov. 
21, 1994 now U.S. Pat. No. 5,636,146 which is hereby 

5 

1iJ incorporated by reference. This application is related to U.S. 
application Ser. Nos. 08/764,758, now U.S. Pat. No. 5,960, 
380 and 09/089,232 pending. 

FIELD OF THE INVENTION 

2 
sporting participants, and which provide a determination of 
speed and/or loft time of the device. 

Still another object of the invention is to provide appa­
ratus and methods for determining the amount of"power" or 
energy absorbed by a person during sporting activities. 

These and other objects of the invention will become 
apparent in the description which follows. 

SUMMARY OF THE INVENTION 

The following U.S. patents provide useful background for 
the Invention and are herein incorporated by reference: U.S. 
Pat. No. 5,343,445; U.S. Pat. No. 4,371,945; U.S. Pat. No. 
4,757,714; U.S. Pat. No. 4,089,057; U.S. Pat. No. 3,978,725; 

15 and U.S. Pat. No. 5,295,085. 
The invention relates generally to the measurement of the 

loft time, power absorbed and speed of a vehicle relative to 
the ground. Such measurements are particularly useful in 
sporting activities like skiing, snowboarding and mountain 
biking where users desire information relating to their speed 

20 
and/or loft, or "air" time. 

BACKGROUND OF THE INVENTION 

The invention concerns the detection and display of loft, 
or ''air" time and/or speed of vehicles such as sporting 
vehicles, including skis, bikes, and snowboards. The inven­
tion thus provides a visual and quantitative measure of how 
much "air" time and, in certain aspects, how fast a user 
moves in a particular activity. 

The invention provides, in one aspect, apparatus for 
determining the loft time of a moving vehicle off of a 
surface. A loft sensor senses a first condition that is indica-It is well known that many skiers enjoy high speeds and 

jumping motions while traveling down the slope. High 
speeds refer to the greater and greater velocities which skiers 
attempt in navigating the slope successfully (and sometimes 
unsuccessfully). The jumping motions, on the other hand, 
include movements which loft the skier into the air. 
Generally, the greater the skier's speed, the higher the skier's 
loft into the air. 

25 tive of the vehicle leaving the surface, and further senses a 
second condition indicative of the vehicle returning to the 
surface. A microprocessor subsystem, e.g., a 
microcontroller, determines a loft time that is based upon the 
first and second conditions, and the loft time is thereafter 

The interest in high speed skiing is apparent simply by 
observing the velocity of skiers descending the mountain. 
The interest in the loft motion is less apparent; although it is 
known that certain enthusiastic skiers regularly exclaim 
''let's catch some air" and other assorted remarks when 
referring to the amount and altitude of the lofting motion. 

30 displayed to a user of the apparatus by a display, e.g., a LCD 
or LED display. Preferably, a power module such as a 
battery is included in the apparatus to power the several 
comp;:,nents. In addition, a housing preferably connects and 
protects the microprocessor subsystem and the user inter-

35 face; and further such that the housing is attachable to the 
vehicle. 

The sensations of speed and jumping are also readily 
achieved in other sporting activities, such as in mountain 
biking. Many mountain bikers, like the aforementioned 40 

skiers, also crave greater speeds and "air" time. 
However, persons in such sporting activities typically 

only have a qualitative sense as to speed and loft or "air" 
time. For example, a typical snowboarding person might 

45 regularly exclaim after a jump that she "caught" some "big 
sky," "big air" or "phat air" without ever quantitatively 
knowing how much time really elapsed in the air. 

There are also other factors that persons sometimes assess 
qualitatively. For example, suppose a snowboarder goes 

50 
down a double-diamond ski slope while a friend goes down 
a green, easy slope. When they both reach the bottom, the 
double-diamond snowboarder will have expended more 
energy than the other, generally, and will have worked up a 
sweat; while the green snowboarder will have had a rela-

55 
tively inactive ride down the slope. Currently, they cannot 
quantitatively compare how rough their journeys were rela­
tive to one another. 

It is, accordingly, an object of the invention to provide 
apparatus and methods for determining the "air" time of 60 
participants in sporting activities such as skiing and moun­
tain biking. 

According to another aspect, the invention includes 
memory for storing information representative of at least 
one of the following: (i) the first and second conditions, (ii) 
the loft time, (iii) a speed of the vehicle, (iv) successive 
records of loft time, (v) an average loft time, (vi) a total loft 
time, (vii) a dead time, (viii) a real activity time, and (ix) a 
numerical ranking of successive records. 

One preferred aspect of the invention includes a speed 
sensor, connected to the microprocessor subsystem, which 
senses a third condition that is indicative of a velocity of the 
vehicle. In this aspect, the microprocessor subsystem 
includes means for converting the third condition to infor­
mation representative of a speed of the vehicle. Accordingly, 
the apparatus provides a user with both loft time, e.g., "air" 
time, and a speed of the vehicle. 

In yet another a-;pect, the display of the invention can 
display selective information, including one or more of the 
following: the loft time; a speed of the vehicle; a peak loft 
time; an average loft time; a total loft time; a dead time; a 
real activity time; an average speed; an indication that loft 
time is being displayed; an indication that speed is being 
displayed; an indication that dead time is being displayed; an 
indication that real activity time is being displayed; succes­
sive records of loft information; successive records of speed 
information; a distance traveled by the vehicle; a height 
achieved by the vehicle off of the surface; and an indication 
of a number of a successive record relative to all successive 

It is another object of the invention to provide apparatus 
and methods for -determining the speed of participants in 
sporting activities such as skiing and mountain biking. 65 records. 

It is vet another object of the invention to provide 
improve~ents to sporting devices which are ridden by 

In still another aspect, the invention includes a user 
interface for providing external inputs to the apparatus, 
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including one or more of the following: a startistop button 
for selectively starting and stopping the acquisition of data 
by the apparatus; a display-operate button for activating the 
display means selectively; a speed/loft toggle button for 
alternatively commanding a display of loft time information 5 
and speed information of the vehicle; means for command­
ing a display of successive records of loft time information 
selectively; means for commanding a display of su=essive 
records of speed information selectively; means for com­
manding a display of information corresponding to average 

10 
loft time; means for commanding a display of information 
corresponding to average speed; means for commanding a 
display of total loft time; means for commanding a display 
of dead time; means for commanding a display of distance 
traveled by the vehicle; means for commanding a display of 
height achieved by the vehicle off of the surface; and means 15 

for commanding a display of real activity time. 
Preferably, the microprocessor subsystem of the invention 

includes a dock element, e.g., a 24-hour clock, for providing 
information convertible to an elapsed time. Accordingly, the 
subsystem can perform various calculations, e.g., dead time, 20 

on the data acquired by the apparatus for display to a user. 
In another aspect, the loft sensor is constructed with one 

of the following technologies: (i) an accelerometer that 
senses a vibrational spectrum; (ii) a microphone assembly 
that senses a noise spectrum; (iii) a switch that is responsive 25 

to a weight of a user of the vehicle; (iv) a voltage-resistance 
sensor that generates a voltage indicative of a speed of the 
vehicle; and (v) a plurality of accelerometers connected for 
evaluating a speed of the vehicle. 

In a preferred aspect, the loft sensor of the invention 30 

senses a spectrum of information, e.g., a vibrational or sound 
spectrum, and the microprocessor subsystem determines the 
first and second conditions relative to a change in the 
spectrum of information. Further, the microprocessor sub­
assembly interprets the change in the spectrum to determine 35 

the loft time. 
For example, one aspect of a loft sensor according to the 

invention includes one or more a=elerometers that generate 

4 
In still another aspect of the invention, the microprocessor 

subassembly includes means for determining a pitch of the 
spectrum by determining a best-fit sine wave to a primary 
frequency of at least part of the spectrum and means for 
correlating the pitch to a vehicle speed. Accordingly, the 
invention can detect spectrum information and correlate that 
information to a speed of the vehicle. Typically, a higher 
pitch frequency corresponds to a higher vehicle speed and a 
lower pitch frequency corresponds to a lower vehicle speed. 
However, in another aspect, the selected pitch frequency can 
be calibrated relative to a selected vehicle and speed. 

The invention also provides, in another aspect, means for 
storing information including look-up tables with pitch-to­
speed conversions for a plurality of vehicles. This is useful 
because different vehicles have different associated noise 
and/or sound spectrums associated with the vehicle. 
Accordingly, the invention in this aspect includes memory 
for storing the respective calibration information of the 
different vehicles (typically in a look-up table format) so that 
a user can utilize the invention on different vehicles and still 
determine speed accurately. Specifically, a particular pitch is 
associated with a particular speed for a particular vehicle; 
and that association is selectively made by the user. 

The vehicles which are preferably used, according to the 
invention, include (i) a snowboards, (ii) snow skis, (iii) 
water skis, (iv) skis for ski jumping, and (v) skis for ski 
flying. However, in certain aspects of the invention, a human 
vehicle can be used; although the processing power required 
to accurately process speed and/or loft information in this 
aspect is significantly increased. 

In several aspects of the invention, the microprocessor 
subassembly includes one or more of the follovving: means 
for selectively starting and stopping the acquisition of data 
by the apparatus; means for responding to an external 
request to activate the display means; means for responding 
to an external request to alternatively display the loft time 
and a speed of the vehicle; means for calculating a speed of 
the vehicle; means for responding to an external request to 
display successive records of loft time information; means 

40 for responding to an external request to display successive 
records of speed information; means for determining an 
average speed; means for determining a total loft time; 
means for determining a dead time; means for responding to 
an external request to display information corresponding to 

a vibrational spectrum of the vehicle. In such an aspect, the 
first and second conditions correspond to a change in the 
vibrational spectrum. By way of another example, one loft 
sensor of the invention includes a microphone subassembly 
that generates a noise spectrum of the vehicle; and, in this 
aspect, the first and second conditions correspond to a 
change in the detected noise spectrum. Because these spec­
trums are influenced by the particular activity of a user, e.g., 
standing in a ski line, a microprocessor subsystem of the 
invention preferably includes means for assessing boundary 
conditions of the spectrum and for excluding certain condi­
tions from the determination of loft time. A=ordingly, if a 
skier is in a lift line, such conditions are effectively ignored. 
One boundary condition, therefore, according to an aspect of 
the invention, includes an elapsed time between the first 
condition and the second condition that is less than approxi­
mately 500 ms; such that events that are within this bound- 55 

ary condition are excluded from the determination of loft 
time. One other boundary condition, in another aspect, 
includes an elapsed time between the first condition and the 
second condition that is greater than approximately five 
seconds; such that events that are outside this boundary 60 

condition are excluded from the determination of loft time. 
Because these boundary conditions are important in the 
aspects of the invention which utilize a spectrum of 
information, the apparatus preferably utilizes a user inter­
face for providing selective external inputs to the micropro­
cessor subsystem and for adjusting the boundary conditions 
selectively. 

45 an average loft time; means for responding to an external 
request to display information corresponding to an average 
speed; means for responding to an external request to 
display a total loft time; means for responding to an external 
request to display a dead time; means for responding to an 

50 external request to display a distance traveled by the vehicle; 
means for responding to an external request to display a 
height achieved by the vehicle off of the surface; and means 
for responding to an external request to display a real 
activity time. 

The invention also provides certain improvements to 
sporting vehicles of the type ridden by a user on a surface 
(e.g., sporting vehicle such as (i) snowboards, (ii) snow skis, 
(iii) water skis, (iv) skis for ski jumping, and (v) skis for ski 
flying). The improvements include, in one aspect, a speed 
sensor having (i) a voltage-measuring circuit including a 
pair of conductors arranged to contact the surface so that the 
surface is part of the circuit, and (ii) an electromagnet for 
selectively generating a magnetic field on the circuit, 
wherein a voltage generated by the circuit is proportional to 

65 a speed of the vehicle. In such an aspect, the microprocessor 
subsystem determines a speed of the vehicle that is based 
upon the voltage, and that speed is displayed to a user. 
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vehicle, e.g., on the snowboard or ski on which the person 
rides. As such, it is difficult to see the sensor; so in one aspect 
the invention provides an RF transmitter in the sensor and a 
watch, with an RF receiver, located on the wrist of the 

The invention also provides certain methodologies. For 
example, in one aspect, the invention provides a method for 
determining the loft time of a moving vehicle off of a 
surface, comprising the steps of: (1) sensing the vehicle 
leaving the surface at a first time; (2) sensing the vehicle 
returning to the surface at a second time; (3) determining a 
loft time from the first and second times, and (4) displaying 
the loft time to a user of the apparatus. 

5 person. The data----e.g., air, power and speed-is transmitted 
to the person for easy viewing on the watch. In still other 
aspects, a memory element in the watch provides for storing 
selected parameters such as successive records of speed, air 

In still anther aspect, the invention provides a method of 
measuring the amount of "power" a user absorbs during the 

10 
day. A motion sensor, e.g., a microphone or accelerometer, 
attaches to the vehicle, preferably pointing perpendicular to 
the top of the vehicle ( e.g., perpendicular to the top surface 
of the snowboard) so that a measure of acceleration or 
"force" jarring the user can be made. The data from the 

15 
motion sensor is integrated over a selected time----e.g., over 
the time of the skiing day-so that an integrated measure of 
motion is acquired. By way of example, if the motion sensor 
is an accelerometer positioned with a sensitive axis arranged 
perpendicular to the top snowboard surface, then, through 

20 
integration, an integrated measure of "power" is obtained. 

Those skilled in the art should appreciate that the measure 
can be converted to actual power or similar units----e.g., 
watts or joules or ergs or Newi:ons-though the actual unit 

and power, or the average "power" spent during the day. 
The invention is next described further in connection with 

preferred embodiments, and it will be apparent that various 
additions, subtractions, and modifications can be made by 
those skilled in the art without departing from the scope of 
the invention 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the invention may be 
obtained by reference to the drawings, in which: 

FIG. 1 illustrates a system constructed according to the 
invention for determining loft and speed of a sporting 
vehicle carrying the system; 

FIGS. 2, 2A and 2B show illustrative uses for the system 
10 shown in FIG. 1; 

is not as important as having a constant, calibrated measure 
of"power" for each user. That is, suppose two snowboarders 
have such motion sensors on their respective snowboards. If 
one person goes down a green slope and another down a 
double-diamond, then the integrated value out of the double­
diamond snowboarder will be greater. The units are there- 30 
fore set to a reasonably useful value, e.g., generic power 
"UNITS." In one aspect, the power units are set such that a 
value of "100" indicates a typical snowboarder who skies 
eight hours per day and on maximum difficult terrain. At the 
same time, a snowboarder who rides nothing but green 
beginner slopes, all day, achieves something far less, e.g., a 
value of "1". In this manner, average skiers on blue, inter­
mediate slops will achieve intermediate values, e.g., "20" to 
"50". Other scales and units are of course within the scope 

25 
FIG. 3 illustrates a user interface and display suitable for 

use in the system of FIG. 1; 

of the invention. 
The measure of power according to the invention thus 

provides significant usefulness in comparing how strenuous 
one user is to another. For example, suppose two users ski 
only blue, intermediate slopes with the exact same skill and 
aggressiveness except that one user chooses to sit in the bar 
for three hours having a couple of cocktails. At the end of an 
eight hour day-providing the power sensor is activated for 
the whole day-the skier who skied all eight hours will have 
a power measurement that is 8/5 that of his cocktail-drinking 
companion. They can thereafter quantitatively talk about 
how easy or how difficult their ski day was. As for another 
example, suppose a third friend skis only double-diamond 
slopes and he takes four hours out to drink beer. At the end 
of the day, his power measure may still be greater than his 
friends depending upon how hard he skied during his active 
time. He could therefore boast-with quantitative power 
data to back him up-that he had more exercise than either 
of his friends even though he was drinking half the day. 

FIG. 4 is a representative vibrational spectrum, shown 
illustratively, for calculating "air" or loft time in accord with 
the invention; 

FIG. 5 shows a microphone-based loft sensor constructed 
according to the invention and which is suitable for use in 
the system of FIG. 1; 

FIG. 6 shows a switch-based loft sensor constructed 
according to the invention and which is suitable for use in 

35 the system of FIG. 1; 
FIG. 7 shows a capacitance-based loft sensor constructed 

according to the invention and which is suitable for use in 
the system of FIG. 1; 

FIG. 8 schematically illustrates electronics, constructed 
40 according to the invention, for converting a varying 

capacitance, e.g., the capacitance derived from the loft 
sensor of FIG. 7, to information suitable for calculating "air" 
time; 

FIG. 9 schematically illustrates alternative electronics, 
45 constructed according to the invention, for converting a 

varying capacitance, e.g., the capacitance derived from the 
loft sensor of FIG. 7, to information suitable for calculating 
"air" time; 

FIG. 10 schematically illustrates a microprocessor sub­
SD system constructed according to the invention and \Vhich is 

suitable for use in the system of FIG. 1; 
FIG. 11 illustrates one exemplary pitch-detection process, 

in accordance with the invention, which is used to determine 

55 
the speed of a vehicle; 

FIG. 12 illustrates a Doppler-based approach to sensing 
speed in accordance with the invention; 

The measure of air time, according to the invention, can 
also be used in a negative sense. That is, speed skiers try to 60 

maintain contact with the ground as air time decreases their 
speed. By monitoring their air time with the invention, they 

FIG. 12A shows a laser-based Doppler speed sensor 
constructed according to the invention; 

FIG. 12B shows an ultrasonic-based Doppler speed sen­
sor constructed according to the invention; 

FIG. 13 illustrates an accelerometer-based speed sensor 
constructed according to the invention and which is suitable 
for use as both the speed and loft sensors of FIG. 1; 

are better able to assess their maneuvers through certain 
terrain so as to better maintain ground contact, thereby 
increasing their time. 

The measurement of air, speed and power, in accord with 
the invention, is preferably made via a sensor located on the 

65 FIG. 14 schematically illustrates process methodology of 
converting a plurality of acceleration values to speed, in 
accord with the invention; 
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FIG. 14Aschematically illustrates a process methodology 
of calculating speed, direction, and vehicle height, in accord 
with the invention, by utilizing the accelerometer-based 
sensors of the invention; 

8 
vehicle, such as inside a ski, such that only the display 16 
and user interface 14 are visible and accessible. 

Briefly, the invention shown in FIG. 1 operates as follows. 

FIGS. 15 and 15Aillustrate a pressure-based speed sensor 5 

constructed according to the invention; 

The housing 24 is attached or mounted to a sporting device, 
such as a ski or mountain bike, such that a user of the ski or 
mountain bike can access the system 10. During motion of 

FIGS. 16 and 16A illustrate a magnetic/voltage-based 
speed sensor constructed according to the invention; 

FIG. 16B shows relative motions, magnetic field 
10 

directions, and voltages associated with the sensor of FIGS. 

the ski or mountain bike, the speed sensor 18 sends velocity 
information (over communication line lla) to the micro­
processor subsystem 12; while the loft sensor 20 sends loft 
or ''air" time information (over communication line llb) to 
the microprocessor subsystem 12. The speed information 16 and 16A; 

FIG. 17 illustrates an improvement to a snowboard in 
accord with the invention; and 

FIG. 18 illustrates one use of the invention for detecting 
speed, "air," and distance in the sport of ski flying (or ski 
jumping) in accord ,vith the invention. 

FIGS. 19, 19Ashow one embodiment of the invention for 
determining speed through charge cookies; and FIG. 19B 
shows a circuit for coupling with the apparatus of FIGS. 
19-19A; 

FIGS. 20, 20Ashow another embodiment of the invention 
for determining speed through magnetic cookies; 

and loft time information are processed by the micropro­
cessor subsystem 12 to quantify actual speed, e.g., in miles 
per hour, and actual loft time, e.g., in seconds. The actual 

15 speed and loft time are thereafter stored in internal memory 
13 until, at least, the speed and time data are accessed by a 
user of the system 10. Upon access through the user inter­
face 14 (communicating with the microprocessor subsystem 
12 via communication line Uc), a user of the system 10 can 

20 command the display of the speed and loft time data (sent 
across communication line lld) on the display 16 in order to 
evaluate his or her performance in the sporting activity. 

FIGS. 21, 21A show yet another embodiment of deter-
25 

mining speed through optical windows, according to the 
invention; 

In an alternative embodiment, the speed and loft infor­
mation can be stored prior to processing by the micropro­
cessor subsystem 12; and later post-processed for display on 
the display 16 when commanded by a user of the system 10. 
Such an embodiment may be useful to conserve energy and 
to perform calculations to quantify the speed and loft data in 
a ''batch" mode, such as known to those skilled in the art. 

FIG. 22 shows a schematic view-not to scale---of a skier 
skiing down a mogul course and of system constructed 
a=ording to the invention for monitoring two power meters 
to quantitatively measure mogul skiing performance relative 
to other skiers; 

FIG. 23 shows a power meter constructed according to the 
invention for measuring activity energy for various sports-
men; 

FIGS. 24-26 illustrate various, exemplary signals obtain­
able the power meter of FIG. 23; 

FIG. 27 shows a technique for measuring height, in 
accord with the invention, such as for a skier's height; 

FIGS. 28, 29 show alternative "air" measuring 
techniques, according to the invention; and 

FIG. 30 shows a ski-to-watch transmitting system, con­
structed according to the invention, for informing a skier of 
performance factors at a watch rather than on the ski. 

DETAILED DESCRIPTION OF ILLUSTRATED 
EMBODIMENTS 

FIG. 1 illustrates a system 10 constructed according to the 
invention. A microprocessor subsystem 12 controls the 
system 10 and connects to a user interface 14, a display 16, 
speed sensor 18 and loft sensor 20. A power supply 22, e.g., 
a battery, provides power to the system 10 and connects to 
the components 12, 14, 16, 18 and 20 via appropriate 
electrical interconnections (not shown). The microprocessor 
subsystem 12 includes memory 13 for storing data acquired 
by the system 10. 

The system 10 is incorporated into a relatively small 
housing, shown by the outline 24. The housing 24 is 
preferably arranged to protect the components 12, 14, 16, 18 
and 20 from the elements of nature-such as rain, snow, 
sand and dust, each of which is expected during the ordinary 
course of usage on a ski slope and/or mountain bike trail. In 
addition, the housing 24 is attachable to a vehicle, such as a 
ski or mountain bike, by means such as a glue or a mechani­
cal mount, e.g., screws. Alternatively, the housing (and 
hence the system 10) is incorporated integrally with the 

30 
The system 10 of FIG. 1 preferably includes both of the 

speed sensor 18 and loft sensor 20; although it is not 
necessary for both sensors to be present in accord with the 
invention. Rather, in certain embodiments of the invention, 

35 
only the loft sensor 20 is present within the system 10; and 
in certain other embodiments of the invention, only the 
speed sensor 18 is present within the system 10. 
Accordingly, in these embodiments, only the loft data or 
speed data, respectively, are available to a user of the system 

40 
because the sensor which measures the information is 
absent. 

FIGS. 2, 2A and 2B show typical uses of the system 10 
illustrated in FIG. 1. In particular, FIG. 2 shows the system 
10 mounted onto a ski 26. As is normal, the ski 26 is 

45 mounted to a skier 28 (for illustrative purposes, the skier 28 
is only partially illustrated), via a ski boot 30 and binding 
30a, and generally descends down a ski slope 32 with a 
velocity 34. Accordingly, one use of the system 10 is to 
calculate the peak speed of the ski 26 (and hence the skier 

50 28) over a selectable period of time, e.g., during the time of 
descent down the slope 32. 

Another use of the system 10 of FIG. 1 is to calculate the 
loft, or "air" time of the ski 26 (and hence the user 28) during 
the descent down the slope 32. Consider, for example, FIG. 

55 2A, which illustrates the positions of the ski 26' and skier 28' 
during a lofting maneuver on the slope 32'. The ski 26' and 
skier 28' speed down the slope 32' and launch into the air 36 
at position "a," and later land at position "b" in accord with 
the well-known Newtonian laws of physics. The system 10 

60 calculates and stores the total ''air" time that the ski 26' (and 
hence the skier 28') experience between the positions ''a" 
and "b" so that the skier 28' can access and assess the "air" 
time information. 

FIG. 2B illustrates the system 10 mounted onto a moun-
65 tain bike 38. FIG. 2B also shows the mountain bike 38 in 

various positions during movement along a mountain bike 
race course 40 (for illustrative purposes, the bike 38 is 
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shown without a rider). At one location "c" on the race 
course 40, the bike 38 hits a dirt mound 42 and catapults into 
the air 44. The bike 38 thereafter lands at location "d." As 
above, the system 10 provides information to a rider of the 
bike 38 about the speed attained during the ride around the 5 

race course 40; as well as information about the "air" time 
bet"veen location "c" and "d." 

because, as noted earlier, certain embodiments of the inven­
tion do not include both the speed sensor and loft sensor. In 
such an embodiment, it is unnecessary to include a toggle 
button 62. 

The display 52 of FIG. 3 also shows another feature of the 
invention, namely that a system constructed according to the 
invention preferably calculates and stores successive records 
relating to speed and loft information relative to a user's 
activity. For example, a skier may catch "air" time more than USER INTERFACE AND DISPLAY 

With further reference to FIG. 1, the display 16 can be one 
of any assortment of displays known to those skilled in the 
art. For example, liquid crystal displays (LCDs) are pre­
ferred because of their low power draw (for example, LCDs 
utilized in digital watches and portable computers are appro­
priate for use with the invention). Other suitable displays can 
include an array of light emitting diodes (LEDs) arranged to 
dis;play numbers. 

FIG. 3 illustrates a user interface 50 and display 52 
constructed according to the invention and which are suit­
able for use, respectively, as the interface 14 and display 16 
of FIG. 1. Outline 54 illustrates the outline of a system 
constructed according to the invention, e.g., the housing 
outline 24 of the system 10 of FIG. 1. In order for a user of 
the system to access information within the system, user 
interface 50 includes control buttons. For example, with 
reference to FIG. 3, one embodiment of the user interface 50 
includes a start/stop button 58, a display-operate button 60, 
and a speed/loft toggle button 62. These buttons operate as 
follows: 

10 
once during a given activity; and the system of the invention 
can store successive loft times for access by the user. Most 
often, the peak "air" time is displayed, by default. However, 
certain users wish to evaluate successive loft time informa­
tion and, accordingly, the system 10 of FIG. 1 preferably 
determines and stores the successive information ( described 

15 in greater detail below). A user can access the successive loft 
time information by toggling a combination of the buttons 
58-62, such as known to those skilled in the art ( e.g., a 
combination of holding one button down while pressing 
another button); or by including yet another button 66 on the 

20 user interface 50. A display portion 68 of the display 52 
shows a number corresponding to the sequential information 
on display. For example, the illustrated "1" number means 
that the highest "air" time record is currently being dis­
played; while a number greater than one means that a loft 

25 time other than the highest loft time is being displayed. In 
addition, the highest number displayed within the portion 68 
refers to the total number of ''air" times for the selected 
activity period ( thus for example a user can determine the 

A user presses the start/stop button 58 at the start of 30 
activity-such as at the start of skiing down a slope or 
biking down a trail-and presses the button 58 at the 
completion of activity to cease the acquisition of data 

total number of jumps achieved for a given day). 
In still another embodiment of the invention, successive 

speed information can be displayed much the way succes­
sive ''air" time information is stored and displayed, 
described above. To view the speed information, the speed/ 
loft toggle button 62 is pressed once to display "S" in the (as described in more detail below). 

A user pressed the display-operate button 60 to activate 
the display 52 so that a user can view recorded infor­
mation from the sporting activity on the display 52. 
Accordingly, the display 52 is normally OFF-and not 
drawing power from the associated power source (e.g., 
the power source 22 of FIG. 1)-and is turned ON only 
when a user activates the display-operate button 52. 
The ON and OFF display conditions are preferably 
obtained in one of two ways: in one embodiment of the 
invention, the display 52 automatically turns OFF after 
a preselected time through the control of the micropro­
cessor subsystem 12 of FIG. 1; or, in an alternative 
embodiment, the display 52 remains activated until a 
user again presses the display-operate button 60. 

A user presses the speed/loft toggle button 62 to sequen­
tially command the display, respectively, of informa­
tion about speed and loft time. For example, if the 
display 52 currently displays speed information, a user 
can instead command the display of loft time informa­
tion by pressing the speed11oft toggle button 62 once. If, 
on the other hand, the display 52 currently displays loft 
information, a user can instead command the display of 
speed information by pressing the speed/1oft toggle 
button 62 once. Preferably, one portion 64 of the 
display denotes whether speed or loft information is 
being displayed. For example, as illustrated, a "L" 
letter denotes that loft information is being displayed. 
An ''S" letter likewise denotes that speed information is 
being displayed. For illustrative purposes, the "air" 
time is also displayed in FIG. 3 as 2.46 seconds, which 
represents the "air" time of a typical ski jump. 

It is important to note that one embodiment of the 
invention does not include the speed/loft toggle button 62 

35 display portion 64, and a user can toggle button 66 to view 
the successive speed records as denoted by the number in 
display portion 68. However, this information is not deemed 
very useful except under a very few circumstances --since 
a user generally moves with some velocity during a given 

40 activity-and thus, generally, the peak speed achieved dur­
ing a given activity is normally displayed on the display 52 
when commanded by the speed11oft toggle button 62. 

In an alternative embodiment, a button 67 is used to alter 
the modes of the system so that other information such as 

45 average "air" time may be calculated and displayed by the 
invention. For example, FIG. 3 illustrates a display portion 
69 that shows a letter "A," corresponding to information 
relating to averages. Thus, for a particular sporting activity, 
a user can press button 69 to display "air" time as a running 

50 average of all the successive "air" times (in such an 
embodiment, the display portion 68 is preferably OFF 
because the information displayed in portion 68 refers to 
successive peak information). To access the peak "air" time 
information, the button 67 is pressed once again, causing the 

55 microprocessor subsystem 12 to change the display infor­
mation from integrated average values to peak values 
(accordingly, the display portion 69 preferably shows a "P" 
to identify to the user that peak information is being dis­
played; and the display portion 68 is preferably ON in this 

60 "peak" mode to denote which successive record is being 
displayed). To access integrated information-e.g., the total 
"air" time for a given day-the button 67 is pressed once 
again, causing the microprocessor subsystem 12 to show the 
integrated "air" or speed information (depending on the 

65 toggle of the speed/loft toggle button 62). Integrated values 
are preferably displayed by indicating to the user a "T" (for 
total) in the display portion 69. 
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voltage output provides an acceleration spectrum over time; 
and information about loft time can be ascertained by 
performing calculations on that spectrum. Specifically, the 
microprocessor subsystem 12 of FIG. 1 stores the spectrum 
into memory 13 and processes the spectrum information to 
determine "air" time. 

FIG. 4 illustrates a graph 70 of a representative vibrational 
spectrum 72 that is stored into the microprocessor subsystem 
12 (FIG. 1). The vertical axis 74 of the graph 70 represents 

It should be dear to those skilled in the art that other 
buttons and/or combinations of buttons can be incorporated 
within the user interface 50 within the scope of the inven­
tion. The microprocessor subsystem 12 of FIG. 1 stores 
much information during the sporting activity and which can 5 

be converted to different forms, e.g., averages, peaks, and 
totals. In accord with the invention, different buttons and 
combinations of buttons can be used to access all of the 
available information. In addition, other information can be 
denoted, for example, within the display portion 69 to 
identify the different types of information available within 
the system. 

1D voltage; while the horizontal axis 76 represents time. At the 
beginning of activity 77-such as when a user of a system 
constructed according to the invention presses the start/stop 
button 58 (see FIG. 3)-the loft sensor 20 of FIG. 1 begins 
acquiring data and transferring that data to the micropro-

For example, yet another form of information which may 
be of interest to sporting persons is the "dead" time, i.e., the 
time that the person is not skiing or biking during the day. 
For example, a person who hangs out in the bar during part 

15 cessor subsystem 12 via communication lines llb. This data 
appears highly erratic and random, corresponding to the 
randomness of the surface underneath the vehicle (e.g., ski 
or vehicle). At time "tl," the user of the system lofts into the 
air, such as illustrated as location "a" in FIG. 2A and as 

of the afternoon will not have a high efficiency factor for 
actual ski time as compared to the available ski time. This 
efficiency information is available in accord with the inven­
tion because the microprocessor subsystem 12 of FIG. 1 
preferably includes a dock element (readily known to those 
skilled in the art) for indicating processed time over a 
selectable period (the microprocessor subsystem 12 can in 
fact include a 24-hour clock element, much the way a digital 
wrist-watch includes 24-hour information). Accordingly, a 
user can start the system 10 of FIG. 1 at the beginning of the 
day by pressing the start/stop button 58, and stop the 
collection of data at the end of the day by again pressing the 
start/stop button 58. The microprocessor subsystem 12 
keeps track of the elapsed time between the start and stop of 
the system (i.e., the selectable time period), thereby provid­
ing means for determining the user's "dead" time for the 
day. That is, the microprocessor subsystem 12 calculates 
"dead" time by intelligently calculating the total time lapse 
within which a vibrational noise spectrum (described in 35 

more detail below in connection with FIG. 4) is present 
within the selectable time period; and dividing that total time 
lapse by the selectable time period to obtain a ratio of the 
real activity time versus the user's dead time (for example, 

20 location "c" in FIG. 2B; and lands some time later at tirne 
"t2," such as illustrated as location "b" in FIG. 2A and as 
location "d" in FIG. 2B. The vibrational spectrum between 
tl and t2 is comparatively smooth as compared to the 
spectrum outside this region because the user's sporting 

25 vehicle ( e.g., the ski or mountain bike) is in the air and is not 
therefore subjected to the random vibrations of the road or 
ski slope. Accordingly, this relatively smooth spectrum 
between tl and t2 can be readily discerned from the rest of 
the spectrum by the microprocessor subsystem 12 and 

30 evaluated for "air" time: specifically, "air" time is t2-tl. 
FIG. 4 also shows that the spectrum stops at the end 78 of 

the sporting activity, such as when the user of the system 
again presses the start/stop button 58, FIG. 3. 

In one embodiment of the invention, a user can simply 
start the system 10 of FIG. 1 at the beginning of the day, by 
toggling the start/stop button 58, and stop the system 10 at 
the end of the day, by again toggling the start/stop button 58. 
The issue here, however, is that there may be apparent "air" 

a ratio of 80% means that the sporting person skied for 80% 40 

of the day). Dead time information is thereafter easily 
determined by subtracting 80% from 100%, to get 20% dead 
time. The dead time information is shown, for example, by 
toggling the button 67 to a dead time mode, denoted as "D," 

times between the starting and stopping of the system which 
is not, in fact, the "air" time of interest. For example, 
standing in line at a ski lift represents a period within which 
the spectrum 72 appears smooth, and might be mistaken for 
"air" time. Accordingly, the microprocessor subsystem 12 of 
the invention preferably includes process boundary condi­
tions within which "air" time ,vill be excluded. For example, 
one practical boundary condition is: if the spectrum between 
any given "tl" and "t2" time (FIG. 4) is greater than five 
seconds, then exclude that time from memory as actual "air" 

in the display portion 69, and displaying the dead time as a 45 

percentage in the display 52. Alternatively, the real activity 
time is displayed as a percentage in the display 52 by 
toggling the button 69 until "R" shows up in the display 
portion 69. 

50 
time. Thus, each time the skier stands in line, that smooth 
spectrum which is being processed by the system is ignored. LOFT SENSOR 

With further reference to FIG. 1, the loft sensor 20 may be 
constructed by several known components. Preferably, the 
sensor 20 is either an accelerometer or a microphone assem­
bly. Alternatively, the sensor 20 may be constructed as a 
mechanical switch that detects the presence and absence of 
weight onto the switch. Each of these alternatives is 
described below. 

Loft Sensor: Accelerometer Embodiment 

An accelerometer, well known to those skilled in the art, 
detects acceleration and provides a voltage output that is 
proportional to the detected acceleration. Accordingly, the 
accelerometer senses vibration-particularly the vibration 
of a vehicle such as a ski or mountain bike-moving along 
a surface, e.g., a ski slope or mountain bike trail. This 

Another boundary condition, for example, concerns the 
type of skier using the system. Some skiers often make quick 
jump turns down the mountain. These would normally show 

55 up as mini "air" times. Thus, in accord with another aspect 
of the invention, another boundary condition is: if the 
spectrum between any given "tl" time and "t2" time (FIG. 
4) is less than 500 ms, then exclude that time from memory 
as actual "air" tirne. Accordingly, each jump turn will not be 

60 included in the total "air" time for the day, as is expected by 
users of the system. 

The invention preferably includes an adjustment mecha­
nism to adjust these boundary conditions (e.g., the five 
seconds maximum and the 0.5 second minimum) so that 

65 such conditions can be adjusted and optimized to individual 
users. Accordingly, in one embodiment of the invention, 
certain of the buttons 58-67 of FIG. 3 can be used in 
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combination to set the maximum and minimum boundary 
conditions. Alternatively, one or more additional buttons can 
be included within the user interface of FIG. 3 to provide the 
adjustment mechanism. 

14 
Loft Sensor: Weight Switch Embodiment 

In still another embodiment of the invention, the sensor 80 
of FIG. 1 can be a switch that rests below the boot of the ski, 
e.g., the boot 30 of FIG. 2, and that senses pressure caused 
by the weight of the user within the boot. That is, when the 
skier is on the ground, the boot squeezes the switch, thereby 
closing the switch. The closed switch is detected by the 
microprocessor subsystem 12 (FIG. 1) as a discrete input. 
When a skier jumps into the air, the switch opens up by 

Another embodiment of the invention internally resets the 5 

start/stop button 58 when the system senses the lack of 
spectral information for a preselected period of time. Thus, 
after the preselected period, the system has an automatic 
time-out, resulting in the microprocessor subsystem 12 
resetting itself as if the start/stop button 58 were pushed. rn virtue of the fact that relatively no weight is on the switch; 

and this opened switch is also detected and input into 
microprocessor subsystem 12. The microprocessor sub­
system 12 will count at known time intervals (clock rates) 
for the duration of the opened switch, corresponding to the 

Accelerometers are commercially available and are rela­
tively cheap items. They are also small, so that all of the 
components 12, 14, 16 and 20 may easily fit within a small, 
lightweight housing. Suitable accelerometers include those 
accelerometers shown and described in connection with 
FIGS. 13, 14 and 14A. 

15 
jump, and will record how long the jump lasts. 

Loft Sensor: Microphone Embodiment 

A microphone, also well known to those skilled in the art, 
20 

detects sound waves and provides a voltage output that is 
responsive to the detected sound waves. Accordingly, a 
microphone, like the accelerometer, senses the vibration of 

As described in connection with FIG. 3, the "air" time 
may be recorded as a single jump, or recorded as a succes­
sive list of jumps. In addition, the "air" time can be summed 
or integrated into a running total, such as described above. 

FIG. 6 illustrates the manner in which one switch is 
formed, in accord with the invention (for illustrative 
purposes, the drawing of FIG. 6, like most of the drawings 
herein, are not to scale; and further shows disproportionate 
sizes of elements; of the invention at least). A boot 100 ( e.g., a vehicle, such as a ski or mountain bike, moving along a 

surface, e.g., a ski slope or mountain bike trail. By way of 
analogy, consider putting one's ear flat onto a desk and 
running an object across the desk. As one can readily 
determine, the movement of the object on the desk is readily 
heard in the ear. Likewise, a microphone as the loft sensor 
20 readily "hears" the vibrational movements of the vehicle 
on the surface. Therefore, like the aforementioned 
accelerometer, a vibrational spectrum such as shown in FIG. 

25 the ski boot 30 of FIG. 2) rests on top of a compressible 
material 102, e.g., foam, that includes a switch 104. When 
the user steps on the compressible material 102, the com­
pressible material 102 compresses and causes the switch 104 
to close, completing the circuit 106 (for illustrative 

4 is generated by the microphone loft sensor during a user's 
sporting activity. As above, the microprocessor subsystem 
12 utilizes the spectrum to determine "air" time. 

30 purposes, the circuit 106 is shown simply as a switch 104, 
battery 108 and resistor 110; and the circuit 106 is shown 
externally when in fact the circuit is within the system of the 
invention and in communication with the microproce&s;or 
subsystem 12). When the switch 104 is closed, the circuit is 

Like accelerometers, microphones are also commercially 
available and are relatively cheap. They are also small, so 
that all of the components 12, 14, 16 and 20 may easily fit 
within a small, lightweight housing. 

35 in an ON condition, and when the switch 104 is not closed, 
the system is in an OFF condition. Accordingly, the micro­
processor subsystem 12 senses the ON and OFF conditions 
to calculate "air" time. Specifically, the time between an 
OFF condition and an ON condition can be used to deter-

FIG. 5 illustrates one embodiment of a microphone 40 

assembly 80 suitable for use with the invention. Specifically, 
a system 82 constructed according to the invention mounts, 
for example, to a ski 84 (for illustrative purposes, only the 
loft sensor portion 80 and microprocessor subsystem 81 are 
shown as part of the system 82 even though other compo- 45 

nents such as the display and user interface are present 
within the system 82). The microphone assembly 80 pref­
erably includes a tube portion 86 to funnel the sound waves 
88 coming from the ski surface 90 to the microphone 
element 92, e.g., a piezoelectric element known to those 50 

skilled in the art. During operation, the vibrational motion 
caused by the ski's interaction with the surface underneath 
the ski generates the sound waves 88 detected by the element 
92, which converts the sound waves to voltages. These 
voltages are sampled and stored in the microprocessor 55 

subsystem 12 so that the information can be processed to 
extract the "air" information. 

Depending on the sensitivity of the accelerometers and 
microphone assemblies, described above, it is feasible to 
attach the system of the invention directly to a user of the 60 

system as opposed to the vehicle. The vibrational or sound 
information is transmitted through the user to some degree 
while the user is on the ground, and such information can be 
used, as above, to calculate "air" time. Accordingly, one 
embodiment of the invention includes a system which 65 

measures "air" time that mounts directly to a user rather than 
to the vehicle, e.g., a ski. 

mine "air" time. 
Another embodiment of the invention which is suitable 

for use as the loft sensor 20, FIG. 1, includes a pad that is 
placed under the skier's boot and that changes capacitance 
as a function of a change of applied pressure. For example, 
consider FIG. 7 (again with illustrative ski boot 100) which 
shows a compressible material 112 and a capacitance-
changing element 114 that changes capacitance under vary­
ing applied pressures. This capacitance-changing element 
112 is connected in circuit 116, including the illustrative 
battery element 118 and resistor 120, with the system of the 
invention such that its capacitance is converted to a digital 
signal by conditioning electronics, such as shown in FIG. 8. 
As above, the circuit of FIG. 7 is shown illustratively and 
without the other necessary components (e.g., the micropro­
cessor subsystem) of the invention. Those skilled in the art 
understand that the components 112, 114, 115, 116, 118 and 
120 connect integrally ,vith a system (e.g., the system 10 of 
FIG. 1) constructed according to the invention. 

By way of background, a capacitor consists of two 
parallel plates separated by a dielectric material. The capaci­
tance is directly proportional to the cross sectional area of 
the plates and inversely proportional to the distance between 
the plates. When the dielectric is the compressible material 
112, FIG. 7, then the pressure applied to the material 112 
changes the distance between the plates 115a, 115b of the 
capacitance-changing element 114, thereby proportionately 
increasing the capacitance. 
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FIG. 8 shows a monostable multivibrator 122, e.g., a 
NE555, in accord with the invention which converts the 
varying capacitance (illustrated as portion 124) from the 
capacitance-changing element 114 of FIG. 7 to information 
suitable for calculating "air" time. A resistor 126 connects in 5 

circuit with the portion 124 and the multivibrator 122. The 
output pulse train 128 is directly dependent on the product 
of the resistance "R" and variable capacitance "C". The 
resistance R may be fixed while the capacitance C is 
dependent on the pressure exerted on the pad 112 thus rn 
shifting the frequency of a pulse train 128. The pulse train 
128 repetition rate is indicative of the value of capacitance 
of 124. When the pulse train 128 repetition rate increases the 
value of C 124 has decreased and the skier's boot is applying 
less pressure on the pad 112. This event marks the beginning 15 

of the "air time" measurement. When the pulse train 128 
repetition rate decreases, meaning a sudden increase of 
capacitance, the boot is now applying greater pressure on the 
ski, signifying the end of the "air" time measurement. The 
length of time that the pulse train 128 remains at the higher 20 

repetition rate is equal to the amount of time the ski is off the 
ground. That amount of time is the loft or "air" time. 

Alternatively, and such as shown in FIG. 9, the change in 
capacitance can be used in a filter which passes a pulse train 
during low capacitance levels (no boot pressure) and which 25 

filters out the pulse train during high capacitance events 
(high boot pressure). For example, a capacitance-changing 
element 130 (e.g., the capacitance-changing circuit 116 of 
FIG. 7) connects to the input of a Schmidtt Trigger CMOS 
gate 133 and ground. A puls;e generator 131 connects; 30 

through a fixed resistor R 132 to the capacitance-changing 
element 133 and the Schmidtt Trigger CMOS gate 133. The 
pulse generator 131 produces a steady pulse train 134. When 
the capacitance changing element 130 is at a high 
capacitance, corresponding to a high boot pressure meaning 35 

that the ski is on the ground, the combination of the fixed 
resistance R 132 and the capacitance of the capacitance­
changing element 130 absorbs the pulse train and the output 
of the Schmidtt Trigger CMOS gate 133 is constant. On the 
other hand, when the skier takes flight, the capacitance of the 40 

capacitance-changing element 130 is low, thus allowing the 
pulse train 134 to pass through to the Schmidtt Trigger 
CMOS gate 133 input. The output of the Schmidtt Trigger 
CMOS gate 133 in this latter case toggles at the same rate 
as the pulse train 131, thereby identifying a condition of 45 

"air" time. A discrete input is thus used by the processor to 
sample for the existence of the pulse train to calculate "air" 
time. 

16 
FIG. 1, preferably connects to the subsystem such as shown 
and directly to the CPU 152. 

The CPU 152 includes a microprocessor 152a, Read Only 
Memory (ROM) 152b (used to store instructions that the 
processor may fetch in executing its program), Random 
Access Memory (RAM) 152c (used by the processor to store 
temporary information such as return addresses for subrou­
tines and variables and constant values defined in a proces­
sor program), and a master dock 152d. The microprocessor 
152a is controlled by the master clock 152d that provides a 
master timing signal used to sequence the microprocessor 
152a through its internal states in its execution of each 
processed instruction. The dock 152d is the master time 
source through which time may be deduced in measuring 
velocity or air time (for example, to determine the elapsed 
time from one event to another, such as the lapsed time "tl" 
to "t2" of FIG. 4, the clock rate provides a direct measure of 
time lapse). 

The microprocessor subsystem 150, and especially the 
CPU 152, are preferably low power devices, such as CMOS; 
as is the necessary logic used to implement the processor 
design. 

The subsystem 150 stores information about the user's 
activity in memory. This memory may be external to the 
CPU 152, such as shown as memory 154, but preferably 
resides in the RAM 152c. The memory may be nonvolatile 
such as battery backed RAM or Electrically Erasable Pro­
grammable Read Only Memory (EEPROM). External sig­
nals 164 from the speed and/or loft sensors, e.g., the speed 
sensor 18 and loft sensor 20 of FIG. 1, are connected to the 
conditioning electronics 158 which filters, scales, and, in 
some cases, senses the presence of certain conditions, such 
as zero crossings. This conditioning essentially cleans the 
signal up for processing by the CPU 152 and in some cases 
preprocesses the information. These signals are then passed 
to the interface electronics 156, which converts the analog 
voltage or currents to binary ones and zeroes understood by 
the CPU 152. 

The invention also provides for intelligence in the signal 
processing, such as achieved by the CPU 152 in evaluating 
historical data. For example, "air" time may be determined 
by the noise spectra that changes abruptly, such as indicating 
a leap, instead of a noise spectra representing a more gradual 
change that would occur for example when a skier slows to 
a stop. As previously noted, a minimum quiet time is 
required, in certain embodiments of the invention, to differ­
entiate between "air" time and the natural motions associ­
ated with turning and skiing (e.g., jump skiing). Further, in 

MICROPROCESSOR SUBSYSTEM 

The microprocessor subsystem 10 of FIG. 1 can include 
50 other certain embodiments, a maximum time is also pro­

grammed to differentiate "air" time from an abrupt stop, 
such as standing in a lift line. a microcontroller element, a microcontroller element with 

reduced functionality to conserve power, or a microproces­
sor element with associated memory and logic to perform 
the requisite calculations of the invention, including the 55 

processing power to drive the display 16 and user interface 
14. 

Preferably, however, the microprocessor subsystem 12 is 
constructed by several known components, such as shown in 
FIG. 10. FIG. 10 shows microprocessor subsystem 150 
constructed according to the invention and including a 
Central Processing Unit (CPU) 152, memory 154, interface 
electronics 156, and conditioning electronics 158. The user 
interface 160, such as the interface 14 of FIG. 1, and 
including the button inputs of FIG. 3, connects to the 
subsystem such as shown and directly to the conditioning 
electronics 158. The display 162, such as the display 16 of 

SPEED SENSOR 

In accord with the invention, if speed is calculated within 
the system, the speed sensor 118 of FIG. 1 can take one of 
several forms, including: (1) a pitch detection system that 
detects the "pitch" of the vibrational spectrum and that 
converts the pitch to an equivalent speed; (2) a laser-based 

60 or sound-based Doppler-shift sensor; (3) an accelerometer­
based speed sensor; ( 4) a pressure-based speed sensor; and 
(5) a voltage-resistance sensor 

It should be noted that in either of the speed or loft 
sensors, it may be preferable to incorporate state machine 

65 logic within the sensor in order to pre-process the data for 
the microprocessor subsystem. Thus, in accord with the 
invention, processing logic such as described herein in 
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connection with the microprocessor subsystem can be 
incorporated, at least in part, within one or both of the speed 
and loft sensors. Because of the complexity of the speed 
sensor, such preprocessing power is more appropriately 
within the speed sensor. 5 

18 
buttons such as the buttons 58-67 of FIG. 3 are introduced 
to the user interface, such as known to those skilled in the 
art, in order to selectively access the different spectrum 
calibrations. 

Seed Sensor: Doppler-based 
Speed Sensor: Pitch Detection 

In accord with this embodiment, no separate speed sensor 
element, e.g., the sensor 18 of FIG. 1, is required. Rather, the 
vibrational spectrum that is generated by the loft sensor 20, 
and particularly the accelerometer or microphone embodi­
ment discussed in connection with FIG. 4, will be used to 
determine the pitch of the vibration and, thereby, the equiva­
lent speed. By way of example, note that a skier generates 

It is well known that Doppler radar is used by police 
vehicles to detect speed. In accord with this embodiment of 
the invention, the same principles apply to the measurement 

10 of speed of the sporting vehicle. For example, consider FIG. 
12. 

a scraping sound on hard-packed snow and ice. When the 15 

skier changes velocity, that scraping sound changes in pitch. 
The spectrum shown in FIG. 4 outside the tl/t2 region (but 
within the "start" and "end" region) is, effectively, that pitch. 
By calibrating the microprocessor subsystem 12 to associate 
one pitch as one velocity, and so on, the speed of the vehicle 20 

(e.g., ski and mountain bike) may be determined by spectral 
content. 

FIG. 12 shows a representative ski 170 (partially shown) 
with a Doppler-based sensor 172 mounted thereon (for 
illustrative purposes, the Doppler-based sensor is shown 
without the other elements of the system, such as the user 
interface and microprocessor). The sensor generates an 
electromagnetic beam 174, such as a laser beam, to bounce 
off the ground 176 (e.g., the ski slope) while the user of the 
system conducts the activity (e.g., skiing). The electromag­
netic beam 174 is reflected off the ground by particles 178 
which scatter at least a portion of the energy back to the 
sensor 172 along approximately the same path. Because the 
ski 170 is in motion, the returned energy is at a slightly In accord with the invention, one method for determining 

the "pitch" of the spectrum outside the tl/t2 loft region of 
FIG. 4 (and within the start/stop time) is to determine the 
"best fit" sine wave to the vibrational spectrum data. This 
sine wave will have a frequency, or "pitch" that may be 
quantified and used to correlate velocity. 

25 
different frequency from the outgoing frequency; hence the 
Doppler shift, which is a measurable quantity. Note that the 
sensor 172 must be arranged to generate a beam along the 
side ( or in front or back ot) the ski in order to "see" the 
ground 176. 

The energy beam 174 is generated in one of two general 
ways: by a la-;er diode (to generate a laser beam) or by a 
piezoelectric transducer (to produce an ultrasonic beam). 
FIG. 12a, for example, shows a sensor 172' comprising a 
laser diode 180. The diode 180 generates a laser beam 174' 

This spectral content may be determined, in part, by the 30 
conditioning electronics 158 of FIG. 10 such to determining 
rise times to infer a bandwidth of the information. The 
conditioning electronics 158 and/or CPU 152 can also 
measure the time between successive zero crossings, which 
also determines spectral content. 35 which is reflected by the particles 178' back to the sensor 

172'. A small beam-splitting mirror 182 reflects part of the 
returned beam to a detector 184 which is connected under 
the overall control of the microprocessor subsystem 186, 

For example, FIG. 11 illustrates a spectrum 166 generated 
from a sensor such as a sensor 18 or 20 (FIG. 1), or 82 (FIG. 
5), or 202a-202d (FIG. 13 below). The spectrum 166 thus 
represents an acceleration spectrum or sound spectrum such 
as described herein. The microprocessor subsystem 12 of 40 

FIG. 1 evaluates the spectrum 166 and generates a best-fit 
sine wave 167 to match the primary frequency of the 
spectrum 166 over time. FIG. 11 shows illustratively a 
situation where a vehicle, such as a ski, moves slowly at first, 
corresponding to a lower sine-wave frequency, then faster, 45 

corresponding to a higher frequency sine wave, and then 
slower again. This pitch transition is interpreted by the 
microprocessor subsystem (e.g., the subsystem 12 of FIG. 1) 
as a change of speed. Specifically, the microprocessor sub­
system of the invention is calibrated in this embodiment to 50 

associate a certain frequency with a certain speed; and speed 
is thus known for the variety of pitches observed during an 
activity, such as illustrated in FIG. 11. 

It should be noted that the pitch information is surface 
dependent (and vehicle dependent). That is, a ski-over- 55 

snow-speed-spectrum has a different spectrum than a 
bicycle-over-ground-spectrum. Accordingly, different cali­
brations must be made for different vehicles and speeds, in 
accord with the invention. Further, certain spectrums may 
actually decrease in frequency as speed increases; which 60 

also must be calibrated to obtain the correct speed informa­
tion. These calibrations are typically programmed into the 
microprocessor subsystem memory, e.g., the memory 13 of 
subsystem 12 of FIG. 1. Further, in certain embodiments of 
the invention, the system stores different spectrum calibra- 65 

tions for different activities so that a user can move the 
system from one sport to another. Accordingly, one or more 

e.g., the subsystem 12 of FIG. 1 (for illustrative purposes, 
the other elements of the system of the invention, e.g., the 
user interface, are not shown in FIG. 12a). The subsystem 
186 evaluates the frequency difference between the outgoing 
beam from the diode 180 and the returned frequency from 
the detector 184. The frequency difference is readily con­
verted to speed that is displayed on the display, e.g., the 
display 16 of FIG. 1. 

Likewise, FIG. 12b shows a sensor 172" comprising a 
piezoelectric transducer 190 which generates an ultrasonic 
beam 174" that reflects from particles 178" back to the piezo 
transducer 190, which is connected under the overall control 
of the microprocessor subsystem 192, e.g., the subsystem 12 
of FIG. 1 (for illustrative purposes, the other elements of the 
system of the invention, e.g., the user interface, are not 
shown in FIG. llb). The microprocessor subsystem 192 
generates a voltage at a set frequency to drive the piezo­
electric transducer 190, to thereby generate the beam 174'". 
The reflected Doppler-shifted beam returns through the 
transducer 190 (alternatively, through another piezo trans­
ducer (not shown)) and generates a voltage at the frequency 
of the reflected beam. The subsystem 192 evaluates the 
frequency difference between the outgoing ultrasonic beam 
174" and the returned frequency. As above, the frequency 
difference is readily converted to speed (via a conversion 
technique that is known to those skilled in the art) that is 
displayed on the display, e.g., the display 16 of FIG. 1. 

A Doppler system such as described can additionally 
provide height information. That is, by sweeping the fre-
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quency through various frequencies, the signal frequency 
mix can be monitored to determine altitude relative to the 
direction of the antenna lobes. Preferably, therefore, there 
are two antennas: one to perform Doppler speed, with high 
spatial accuracy in the antenna lobe so that speed is 5 

achieved, and another antenna to provide a love that roughly 
covers the ground area in about a 60 degree cone under the 
user so as to achieve first-return distance measurement. That 

It should be dear to those skilled in the art that fewer, or 
greater, numbers of accelerometers are within the scope of 
the invention, so long as they collectively determine speed. 
In effect, the fewer number of accelerometers results in 
reduced accuracy; not reduced functionality. Rather, in an 
ideal situation, one accelerometer can be used to detect 
speed; which is the integral of the acceleration over time. 
Further, a double integration over the same period provides 
distance; and, therefore, the invention can also provide is, with reference to FIG. 27, a doppler system 648 placed 

relative to a skier 650 on a ski 652 should adequately cover 
the ground 654 so as to provide the correct measure of height 
"h." A cone 656 of adequate angle O (e.g., 25-70 degrees in 
solid angle) provides such a coverage. The Doppler antenna 
signal love fills the cone 656 so as to determine first return 
height "h" from the correct orientation of the ski 652. 

Loft Sensor: Accelerometer Based 

10 
distance in at least one embodiment of the invention. 

It should also be noted that any of the accelerometers 
202a-202d of FIG. 13 can be used, in accord with the 
invention, as the loft sensor 20 of FIG. 1 and without a 
separate component to measure "air" time. This is because 

15 each of the accelerometers 202a-202d generate a spectrum 
such as described in connection with FIG. 4. Accordingly, 
one or more of the accelerometers 202a-202d can be used 
to determine "air" time, described above, without the need Modern navigation systems utilize a plurality of acceler­

ometers to determine speed and direction. Particularly com­
plex military systems, for example, utilize three translational 20 
and three rotational accelerometers to track direction and 
speed even during complex angular movements and at 
extremely high velocities. 

for a separate loft sensor. 
FIG. 14 schematically illustrates process methodology, 

according to the invention, which converts a plurality of 
acceleration inputs to speed. For example, when a plurality 
of six accelerometers (e.g., similar to the accelerometers 
202a-202d of FIG. 13) are connected to a microprocessor 
subsystem such as the subsystem 150 of FIG. 10, the process 
methodology of the invention is preferably shown in FIG. 

In accord with the invention, a similar plurality of accel­
erometers is used to determine speed. However, unlike 25 
military systems, one goal of the invention is to track speeds 
of sporting vehicles (eg., a ski) that generally travel in one 
direction, namely forward. Therefore, the complexity of the 
accelerometer package is reduced since the orientation of the 
sensor may be fixed to the vehicle; and fewer than six 30 
accelerometers can be used to determine speed. 

14. Specifically, six accelerometers are connected with vari­
ous sensitive orientations to collect pitch 207a, yaw 207b, 
roll 207c, surge 207d, heave 207e, and sway 207/ accelera­
tions. These accelerations are conditioned by the condition­
ing electronics 158' through the interface electronics 156' 

Accelerometers are well-known to those skilled in the art. 
They include, for example, translational and rotational 
accelerometers. FIG. 13 illustrates a speed sensor 200 con­
structed according to the invention and which includes a 
plurality of accelerometers 202a-202d. The accelerometers 
202a-202d sense various accelerations in their respective 
axes (accelerometers sense acceleration along a predefined 
axis, translational or rotational), and each of the outputs 
from the accelerometers are input to the microprocessor 
subsystem 204, e.g., the subsystem 12 of FIG. 1, via 
communication lines 206a-206d. The orientation of the 
sensitive axis of each accelerometer 202a-202d is stored in 
the microprocessor subsystem 204 so that a particular accel­
eration in one axis is properly combined with acceleration 
values in other axes (as described in more detail below in 
connection with FIGS. 14 and 14a). 

One key point that must be addressed with the 
accelerometer-based approach: gravity has a huge effect on 
the accelerometer signals; and gravity must be compensated 
for in order to achieve reasonable speed accuracy. Therefore, 
one or more of the accelerometers 202a-202d are used to 
determine and measure the force or gravity relative to the 
angle of the vehicle (e.g., the ski) so that gravity may be 
compensated for by the subsystem 204. Specifically, when 
the sensor 200 is pointed either downhill or uphill, gravity 
tends to reduce or increase the measured acceleration output; 
and that reduction or increase must be adjusted for or else 
the conversion from acceleration to speed (i.e., the integral 
of acceleration over time) will be next to useless. 
Accordingly, the orientations of the accelerometers 
202a-202d relative to their respective sensitive axes must be 
known by the subsystem 204 in order to compensate for the 
acceleration of gravity, which is generally perpendicular to 
the motion of the vehicle, but which has a component 
acceleration in the direction of movement when the vehicle 
is pointed downwards or upwards. 

and CPU 152' to calculate speed, such as known to those 
skilled in the art of navigational engineering (for example, 
Gyroscopic Theory, Design, and Instrumentation by Wrigley 

35 et al., MIT Press (1969); Handbook of Ivfeasurement and 
Control by Herceg et al, Schaevitz Engineering, Pensauker, 
N.J., Library of Congress 76-24971 (1976); and Inertial 
Navigation Systems by Broxmeyer, McGraw-Hill (1964) 
describe such calculations and are hereby incorporated 

40 herein by reference). The elements 158, 156' and 152' are 
similar in construction to the elements 158, 156 and 152 
described in connection with FIG. 10. 

FIG. 14A schematically illustrates further process meth­
odologies according to the invention wherein the six accel-

45 eration inputs 207 a-207/ are processed by the microproces­
sor subsystem of the invention (e.g., subsystem 12 of FIG. 
1) such that centripetal, gravitational, and earth rate com­
pensations are performed so that the various accelerations 
are properly integrated and compensated to derive speed 

50 (and even direction and distance). Specifically, a micropro­
cessor subsystem of the FIG. 14A embodiment includes a 
centripetal acceleration compensation section 208a which 
compensates for motions of centripetal accelerations via 
inputs of surge 207d, heave 207e, and sway 207/. A gravity 

55 acceleration compensation section 208b in the subsystem 
further proces.-;es these inputs 207d-207f to compensate for 
the acceleration of gravity, while a earth rate compensation 
section 208c thereafter compensates for the accelerations 
induced by the earth's rotation ( e.g., the earth rate accelera-

60 tion at the equator is approximately opposite in direction to 
the force of gravity). 

Also shown in FIG. 14A are translational integrators 
209a-209c which convert the compensated accelerations 
from inputs 207d-207f to translational velocities by inte-

65 gration. Integrators 210a-210c likewise integrate inputs of 
pitch 207a, yaw 207b, and roll 207c to angular velocity 
while integrators 21la-21lc provide a further integration to 
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convert the angular velocities to angular position. The 
angular positional information and translational velocity 
information is combined and processed at the speed and 
direction resolution section 212 to derive speed and direc­
tion. Preferably, the subsystem with the components 208, 5 

209, 210, 211 and 212 is calibrated prior to use; and such 
calibration includes a calibration to true North (for a cali­
bration of earth rate). 

It should be noted that fewer of the inputs 207a-207/ may 
be used in accord with the invention. For example, certain of 1D 

the inputs 207a-207/ can be removed with the section 208a 
so that centripetal acceleration is not compensated for. This 
results in an error in the calculated speed and direction; but 
this error is probably small so the reduced functionality is 
worth the space saved by the removed elements. However, 15 

with the increased functionality of the several inputs 
207a-207f, it is possible to calculate loft height in addition 
to speed because distance in three axes is known. Therefore, 
the invention further provides, in one embodiment, infor­
mation for displaying height achieved during any given "air" 20 

time, as described above. 

The system of FIG. 14A can additionally measure skier 
height, off of the ground, through integration of appropriate 
a=eleration vectors indicative of a user's movement per­
pendicular to the ground. Snowboarders, skiers and wind- 25 

surfers (and others) have a desire to know such quantities. A 
double integration of accelerometers in the direction per­
pendicular to ground ( or thereabouts) during a "loft" time 
measurement provides the correct signals to determine skier 
height. 30 

22 
elements of the invention, e.g., the microprocessor sub­
system 12 of FIG. 1; and that elements; 221 and 222 are 
shown in FIG. 15 for illustrative purposes only when in fact 
they exist integrally with the system of the invention, e.g., 
the system 10 of FIG. 1. 

Speed Sensor: Voltage-Resistance Based 

Under-water vehicles and many oceanographic instru­
ments measure water velocity by taking advantage of the 
principle discovered by Faraday that a conductor moving 
through a magnetic field produces a voltage across the 
conductor. The voltage produced is greatest when the con­
ductor is orthogonal to the magnetic field and orthogonal to 
the direction of motion. This principal is used, in accord with 
the invention, to determine the speed that a skier moves over 
the snow in winter skiing or over the water in water skiing. 
As shown in FIGS. 16 and 16A, an electromagnet 241 is 
mounted to a snowboard 242. Two contacts 240a, 240b are 
mounted to the snowboard 242 such that the bottom 243a 
makes contact with the snow and the top 243b of the 
contacts are connected to a voltage-measuring circuit within 
the conditioning electronics (such as the electronics 158 of 
FIG. 10 and such as known to those skilled in the art). When 
the snowboard 242 is flat on the snow, a conduction path is 
set up between the two contacts 240a, 240b and through the 
snow. When the electromagnet 241 is energized, a magnetic 
field 244 is imposed on the conduction path. As the snow­
board 242 moves in the forward direction 245, the conduc­
tion path through the snow moves with the snowboard 242. 
This represents a moving conductor in a magnetic field; and 
as Faraday's theorem requires, a voltage 246 across the two It should be apparent to those in the art that the acceler­

ometers of FIGS. 13-14 provide sufficiently detailed infor­
mation such that the whole of the system according to the 
invention can be mounted to a user of the system directly, 
rather than directly to a vehicle. With the scope of the 
compensations described in connection with FIG. 14A, for 
example, movements of the human body, e.g., centripetal 
motions, may be compensated for to derive speed and/or loft 
time information that is uncorrupted by the user's move­
ments. Such compensations, however, require powerful pro­
cessing power. 

terminals 240a, 240b will be generated that is proportional 
to the snowboarder's speed. This voltage 246 is read by the 
microprocessor subsystem (e.g., the subsystem 12 of FIG. 

35 1). When the voltage abruptly goes to zero, and thereafter 
returns to a high voltage, the microprocessor subsystem 
determines that the gap in voltage is "air" time. Accordingly, 
in such an embodiment, no separate sensor 20 is required to 
measure "air" time (such as described above). 

40 

Speed Sensor: Pressure Based 

Pressure of the air is used in aviation to determine how 45 

high an aircraft is. The higher the altitude the lower the air 
pressure. Pressure sensors according to the invention con­
vert air pressure to an analog voltage. When mounted to a 
snowboard 220, such as shown in FIGS. 15 and 15A, the 
pressure sensor 221 is used to determine the altitude of the 50 

snowboarder. This voltage is read by the microprocessor 
subsystem (e.g., the subsystem 12 of FIG. 1) at a fixed rate 
and differentiated to determine rate of descent or speed in the 
vertical direction. This may be converted to speed along the 
path by knowing the grade or angle of descent. Angle of 55 

descent is known by predetermining the geometry of the ski 
path or by the addition of a inclinometer 222 which gives a 
voltage dependent upon the angle, with respect to vertical, of 
the platform. The inclinometer 222 measures zero when the 
ski is traveling along a level path and the pressure sensor is 60 
showing a constant pressure. When the ski moves downhill, 

Those skilled in the art will appreciate that the elements 
of FIGS. 16-16B are shown illustratively for ease of under­
standing and without the further necessary elements of the 
invention, e.g., the microprocessor subsystem 12 of FIG. 1. 

It should be dear to those skilled in the art that certain 
modifications can be made to the invention as described 
without departing from the scope of the invention. For 
example, vehicles other than skis and mountain bikes may 
be used with the invention. One vehicle, the snowboard, 
used in the ever popular snowboarding sport, is particularly 
well-suited for the invention (e.g., there is no jump skiing). 
The snowboard also has a wide body and a system con­
structed according to the invention can be incorporated 
within the body with the user interface, display, and asso­
ciated buttons at the snowboard surface, for easy access. 
FIG. 17 shows such an improvement to a snowboard in 
accord with the invention. Specifically, a snowboard 270, 
with boot holder 271, incorporates a system 272 constructed 
a=ording to the invention. The system 272, like the system 
10 of FIG. 1, has a display 274, a user interface 276 that 
provides a user with buttons to selectively access speed and 
loft time, as described above, and one or more display 
portions 278 to display identification information about the 
displayed times (such as described in connection with FIG. 

for example, the inclinometer 222 measures the angle of 
descent and the pressure sensor measures ever increasing 
pressure. Since the angle of descent is known, as is the rate 
of descent, the true speed is determined and displayed. 65 3). 

Those skilled in the art should understand that the ele­
ments 221 and 222 are connected in circuit with the further 

FIG. 18 shows yet another use of the invention. 
Specifically, a further application of the invention is found 
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in the sport of ski jumping and ski flying. Ski flying is 
similar to ski jumping except that ski jumping uses special, 
extra-long skis, while ski flying uses standard alpine skis. 
The participant 300 skis down the long ramp 302, which 
may be as high as twenty-five stories, and launches hori- 5 

zontally into the air at the end 304 of the ramp 302. The 
objective of the sport is for the participant 300 to "jump" or 
"fly" through the air for as long as possible, and covering the 
greatest distance as possible. A system constructed accord­
ing to the invention (not shown) is attached to the ski 310 to rn 
measure "air" time, speed, and distance, as described herein. 
In particular, the speed at the end 304 is used to predict 
distance by well-known Newtonian physics so that the 
participant's overall jump distance is calculated. This 
removes the necessity of having judges and/or other expen- 15 

sive equipment monitor the event, as the recorded "air" and 
jump distance is readily displayed by the system of the 
invention. 

24 
The second set of electrodes 502 that is used to detect the 

charge may also be used to clear the charge such as by 
driving a reverse voltage (from the control and timing circuit 
505 and through direct circuitry to the electrodes 502). In 
this manner to total charge resulting from the ski traversing 
the field of snow will be zero so that there will be no charge 
pollution. Also it will not confuse another ski speed detec­
tion system according to the invention. 

The situation described above is also applicable to mag­
netic moment cookies. In FIG. 20, for example, a ski 507 
shown traveling in a direction 512 has an electromagnet 511 
mounted on top of the ski 507 and a magnetic sensor 510. 
As the skier skis along the electromagnet is used to impress 
a magnetic moment into the snow and water that resides 
under the ski 507. This is done by asserting a strong 
magnetic field from the electromagnet 511 and through the 
ski for a short period of time. This polarization may then be 
detected by the magnetic sensor 510. The period of time it 
takes from creating the magnetic moment at 511 to detecting Speed Sensor by "Cookie" Measurements 

As used herein, "cookie" measurements refer to one 
technique of the invention for measuring speed. In this 
method, for example, the sensor drops a measurable entity­
e.g., electronic charge-into the snow and then picks it up 
later at a known distance away to determine the speed. The 
"charge" in this example is the "cookie." 

20 it at 510 may be used in determining the speed of the ski 507 
(such as through control and timing circuitry such as 
described in connection with FIG. 19B). The magnetic 
sensor 510 may also be used to cancel the magnetic moment 
so that the total magnetic moment will be zero after the ski 

25 travels from placement through detection and removal. 

One other speed measurement system is shown in FIG. 
21. Specifically, an optical correlation system is shown in 
FIG. 21 and includes a laser source and receiver contained 
in package 522. The laser is directed through two windows 
520 and 521. The laser backscatter is cross correlated over 
time between the two windows 520, 521. This means that the 

In skiing, therefore, this method involves dropping a 
cookie as the ski travels and then detecting the coolie at a 
known distance down the length of the ski. The time 
between placement and detection given a known length 30 
between the two occurrences will determine the speed. A 
cookie therefore represents the placement of some measur­
able characteristic into the snow underneath. This charac­
teristic may be electrical charge, magnetic moments, a 
detectable material such as ink, perfume, or a radiation 
source. The cookies may be dropped at a constant rate, i.e. 
cookies per second, or at a fixed distance between cookies. 
In such cases the cookies are said to be dropped in a closed 
loop fashion. Also the amount of charge, magnetic moment, 

two time signals are multiplied and integrated over all time 
with a fixed time delay between the two signals. The time 
delay between the two backscatter signals that yields the 

35 highest cross correlation is the period of time the ski took to 
travel the distance of the two windows. The speed of the ski 
may then be determined knowing the window separation. 
The source that is used does not have to be a laser but can 

or detectable material may be controlled so that the detection 
occurs just above threshold. This will tend to minimize the 
amount of electrical power used and minimize the amount of 
material dispensed. 

be noncoherent visible light, infrared or any high frequency 
40 electromagnetic radiation. 

In FIGS. 19 and 19A, a snowboard 498 traveling in a 
direction 504 has two sets of electrodes attached to the ski. 45 

The invention thus provides a series of unique sensing 
technologies which are appropriate for sporting activities 
such as skiing, snowboarding, windsurfing, skate-boarding, 
mountain biking, and roller-blading. Specifically, the inven­
tion is used to "sense," quantify and communicate to the user 
selected motions for various sporting activities. These 
motions include (A)--(C) below: 
(A) Air Time 

The first set of electrodes 503 is used to charge a small 
amount of snow 499 by applying an electric potential across 
terminals 501a and 501b. The potential in that snow 499 is 
then read by the set of electrodes 502, accomplished by 
sampling the potential between terminals 500a and 500b. 50 

One embodiment of the invention-appropriately called 
the "airmeter" measures "air" time, i.e., the time for ,vhich 
a person such as a skier is off the ground, such as during a 
jump. The airmeter is battery-powered and includes a micro­
processor and a low-powered liquid crystal display (LCD) to 

55 
communicate the "air" time to the user. There are many ways 
the airmeter can "detect" the loft times associated ,vith 

Since the level of charge in the snow 499 will be quite 
low, an instrumentation amplifier may be used to condition 
the signal, such as known to those skilled in the art. FIG. 
19B shows the charge and detection loop according to the 
preferred embodiment. A potential source---e.g., a battery 
499-is used to charge the first electrodes 503. When the 
output of the instrumentation amplifier 501 is above a 
predetermined threshold, the control and timing circuit 505 
triggers a flip-flop (not shown) that notifies the micropro­
cessor that the charge is detected. The time that transpired 60 

between placing the charge at 503 to detecting the charge at 
502 is used to determine the speed the ski is traveling. The 
speed is simply the distance between the two sets of elec­
trodes 503 to 502 divided by the time between setting and 
receiving the charge. The functionality of the timing and 65 

control circuit 505 can be separate or, alternatively, can be 
within the microprocessor such as described herein. 

measuring "air" time; and certain techniques are better than 
others for various different sports. By way of example, 
certain of these airtime devices utilize accelerometers and/or 
microphone technology as part of the microprocessor cir­
cuit. All of the components for this device are cheap and 
plentiful; and are conveniently packaged within a single 
integrated circuit such as an ASIC. 

The airmeter provides several features, including: 
total and peak air time for the day 
total dead time for the day 
air time for any particular jump 
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su=essive jump records of air time 
averages and totals, selectable by the user 
rankings of records 

26 
One power meter 600A mounts to the ski 602, and another 
power meter 600B mounts or attaches to the user's upper 
body 604; and an RF signal generator 606 communicates 

logic to reject activities which represents false "air" time 
5 

toggle to other device functionality 

(via antenna 606a) the power information to a controller at 
a base facility 608 ( e.g., a judges center for judging the 
mogul skiers). Those skilled in the art should appreciate that 

user interface to control parameters 
(2) Speed 

one or both power meters 600 can communicate the infor­
mation to the base, as shown; however, one power meter can 
also communicate to the other power meter so that one 

rn communicates to the base. However, in either case, an RF 
transmitter and receiver is needed at each meter. 
Alternatively, other inter-power meter communication paths 
are needed, e.g., wiring, laser or IR data paths, and other 

Certain of the sporting activities described above also 
benefit by the measurement of vehicle speed. Again, in the 
detection of this motion, one embodiment of the invention 
utilizes relatively simple and inexpensive technologies to 
sense, quantify and display vehicle speed. This device can be 
stand-alone, or it is incorporated within several of the other 
devices discussed herein. For example, one combination 15 
device will provide both "air" time and speed to the user of 
the device. 

techniques known to those in the art. 
The combined signals from the meters 600 assess the 

force differential between the lower legs 604a and the upper 
body 604, giving an actual assessment of a competitor's 
performance. A computer at the base station 608 can easily 
divide one signal by the other to get a ratio of the two meters 

One method of determining speed utilizes the Doppler 
effect of microwave energy wherein energy transmits right 
through the vehicle, e.g., a ski or snowboard, and reflects off 
the moving ground to generate a Doppler signal. The 
absence of this signal is also used by PhatRat-in certain 
embodiments-to sense air time. 

The speed measuring device of the invention provides 
several features, including: 

total average speed for the day 
peak speeds 
successive speed records 
averages and totals, selectable by the user 
rankings of records 
logic to reject activities which contaminate speed mea­

surements 
toggle to other device functionality 
user interface to control parameters 

(3) "Power" 
One embodiment of the invention also measures user 

"power," i.e., the amount of energy absorbed or experienced 
by a user during the day. By way of example, this "power" 
meter is useful for a kayaker in that it would assess and 
quantify the power or forces experienced by a white-water 
ride. One output of the power meter of the invention is the 
number of "g's" absorbed by the user. 

Again, in the detection of power, the power meter utilizes 
relatively simple and inexpensive technologies to sense, 
quantify and display "g's" and/or other measures of how 
"hard" a user played in a particular activity. As above, this 
device can be stand-alone, or it is incorporated within 
several of the other devices discussed herein. For example, 
one combination device will provide "air" time, power and 
speed to the user of the device. 

The power meter measuring device provides several 
features, including: 

average absorbed power 
peak power for the activity 
su=essive power records 
averages and totals, selectable by the user 
rankings of records 

20 600 during the run. The meters 600 start transmitting data at 
the starting gate 610 and continue to give data to the base 
608 during the whole run on the slope 612. The meters can 
also be coupled to the user via a microphone 614 (and wire 
616) to provide a hum or pitch which tells that user how 

25 effective his/her approach is. Although it is not shown, one 
or both meters have the microprocessor within so as to 
enable the features described in connection with the power 
meters. For example, the microprocessor can be used to 
provide a power measurement in "Gs" for the competitor 

30 once she reaches the base 608. 
Other features can also be determined in accord with the 

invention such as through measurements with the system of 
FIG. 14A. For example, once you know your starting 
velocity, you can measure distance traveled and height 

35 above the ground by knowing the air time for a given jump. 
Other ways of doing this are by using accelerometers to 

integrate the height distance. The preferred way of deter­
mining distance is to know your velocity at the jump start 
location, such as described herein, and to use the air time to 

40 establish a distance traveled, since distance is equal to 
velocity times time ( or air time). 

For height, you can also determine the height traveled by 
looking at the time to reach the ground. That is, once in the 
air, you are accelerating towards the ground at 9.81 meters 

45 per second"2. So, you first determine the time for which 
there is no more upwards movement (such as by using an 
accelerometer that knows gravity direction and which 
changes directions at the peak, or by using circuitry which 
establishes this movement), and then calculate the distance 

50 traveled (in height) by knowing that the height is equal to Y:, 
a C2, where a is the a=eleration of gravity (9.81 m/sA2) and 
tis the air time after the peak height is reached. If the person 
does not travel UP at any time during the jump, then the 
height is simply Y:, a t"2 where t is the complete air time. 

55 

logic to reject activities which contaminate power mea- 60 

An accelerometer-based vibration and shock measure­
ment system 620 is shown in FIG. 23. This system 620 
measures and processes a=elerations associated with vari­
ous impact sports and records the movement so that the user 
can determine how much shock and vibration was endured 
for the duration of the event. The duration is determined with 
a simple start stop button 622, although duration can alter-surements 

toggle to other device functionality 
user interface to control parameters 
units control such as to display "g's" and/or other mea­

sures 
As shown in FIG. 22, a pair of power meters 600 is also 

used to quantify competitions such as mogul competitions. 

natively start with an automatic recording that is based on 
the measured acceleration floor. 

The vibrations and shock associated with skiing or exer-
65 cise are measured by the use of an a=elerometer 624 (or 

other motion device, e.g., a microphone or piezoelectric 
device) and conditioning electronics 626 as shown in FIG. 

IPR2018-00565 
Garmin EX1003 Page 368



US 6,266,623 B 1 
27 

23. The accelerometer 624 typically is AC-coupled so that 
low frequency accelerations, or the acceleration due to 
gravity, may be ignored. The accelerometer output is then 
conditioned by passing the signal through a band pass filter 
within the electronics 626 to filter out the low frequency 5 

outputs, such as the varying alignment to the gravity vector, 
as well as the high frequency outputs due to electrical noise 
at a frequency outside the performance of the accelerometer 
624. The resulting signal is one that has no DC component 
and that is bipolar such as the waveform shown in FIG. 24. rn 

The system 620 thus conditions the signal and remove the 
negative components of the waveform in FIG. 24. This is 
done, for example, by rectifying the output of the bandpass 
signal. Since a positive acceleration is likely to be accom­
panied by a negative of the same area, the area of the 15 

positive may be doubled to obtain the area of the positive 
and negative. The signal may also be processed by an 
absolute value circuit. This can be done via an Operational 
Amplifier circuit such as the one shown in the National 
Semiconductor Linear Applications Data Book Application 20 

Note AN-31., which is herein incorporated by reference. In 
a=ord with certain processes, known to those skilled in the 
art, positive values become positive; and negative values 
become positive. By way of example, the waveform of FIG. 
24 is processed, for example, to the waveform of FIG. 25. 25 

A unipolar waveform like the one shown in FIG. 25 is 
then integrated over time by the system 620 so that the total 
acceleration is accumulated. This can also be averaged to 
determine average shock. The signal of FIG. 25 is therefore 
processed through an integrator (within the electronics 626 3D 

or the microprocessor 628) which will result in the signal 
shown in FIG. 26. A value of "power" can then be displayed 
to a user via the display 630. 

The period of integration may be a day or simply a single 
run down a slope; or it may be manually started and stopped 35 

at the beginning and end of a workout. The output is then be 
fed into a logarithmic amplifier so that the dynamic range 
may be compressed. The logarithmic amplifier can be 
accomplished within the microprocessor 628. 

At any stage, the system 620 can be fed into an analog- 4D 

to-digital converter (such as within the electronics 626) 
where the signal processing is done digitally. The output of 
the accelerometer 624 should anyway pass through an 
antialiasing filter before being read by a microprocessor 628. 
This filter is a low pass filter that will ensure that the highest 45 

frequency component in the waveform is less than half the 
sampling rate as determined by the Nyquist criteria. 

28 
the electronics 626 or the microprocessor 628). The result 
would is distribution of the accelerations as a function of 
frequency which is then integrated to determine the total 
signal energy contained. The distribution i'>, again, plotted 
on the LCD display 630. 

Data may also be acquired by the accelerometer and 
telemetered to the electronics 626 via an RF link 631 back 
to a remote location 632 for storage and processing. This 
enables ski centers to rent the accelerometer system 620 so 
as to be placed on the ski to record a day of runs and to give 
a printout at the end of the day. 

A separate memory module or data storage device 634 can 
also be used to store a selected amount of time data which 
can be uploaded at the end of the day. The data can be 
uploaded itself via a Infrared link readily available off the 
shelf, as well as through a wire interface or through an RF 
link 631. 

The system 620 is particularly useful in impact sports that 
include mountain biking, football, hockey, jogging and any 
aerobic activity. Low impact aerobics have become an 
important tool in the quest for physical fitness while reduc-
ing damage to the joints, feet and skeletal frames of the 
exerciser. The system 620 may also be used by a jogger to 
evaluate different running shoes. Alternatively, when 
calibrated, the system 620 is useful to joggers who can gate 
it to serve as a pedometer. The addition of a capacitor sensor 
in the heal electronics helps determine average weight. A 
sensor for skin resistivity may additionally be used to record 
pulse. The shoe can record the state of aerobic health for the 
jogger which is of significant interest to a person involved in 
regular exercise. The system 620 can also be used to indicate 
the gracefulness of a dancer while they develop a particular 
dance routine. A football coach may place these systems 620 
in the helmets of the players to record vibration and shock 
and use it as an indicator of effort. 

In skiing, the system 620 has other lL5es since a skier 
glides down a mountain slope and encounters various 
obstructions to a smooth flight. Obstructions such as moguls 
cause the skier to bump and induce a shock. This shock can 
be measured by the accelerometer 624 and accumulated in 
a memory 634 to keep a record of how muck shock was 
encountered on a particular ski run. Exercisers may use such 
a system 620 to grade their ability to avoid impact. A jogger 
may use the system 620 to evaluate their gate and determine 
their running efficiency. This becomes important with a 
greater emphasis being placed on low impact aerobics. 

Those skilled in the art should appreciate that other 
improvements are possible and envisioned; and fall within 
the scope of the invention. For example, an accelerometer-

The accelerometer 624 output can also be processed 
through an RMS circuit. The Root Mean Square acceleration 
is then determined from the following formula: 

1 [ rT 2 ]i 
ARJ,,s = T Jo A (t)ot 

so based system 620 mounted on a ski may be used to deter­
mine the total shock and vibration encountered by a skier 
traveling down a slope. Mounting an additional accelerom­
eter 624 above the skier's hip allows a measurement of the 
isolation the skier provides between upper torso and ski. 

55 This can be used to determine how well a trained a skier has 
where T is the period of the measurement and A (t) is the 
instantaneous accelerometer output at any time t. The period 
T may be varied by the user and the output is a staircase 
where each staircase is of width T. This is then peak-detected 
and the highest RMS acceleration stored; and an average 60 

acceleration and a histogram are stored showing a distribu­
tion of RMS accelerations. These histograms are displayed 
on a Liquid Crystal graphical display 630, for example, as a 
bargraph. 

An alternate embodiment is to record the signal in time 65 

and transform the signal to the frequency domain by per­
forming a Fourier transformation to the data (such as within 

become in navigating moguls. This measurement of the 
isolation is made by taking an average of the absolute value 
of the accelerations from both accelerometers 624. The ratio 
of the two accelerations is used as a figure of merit or the 
isolation index (i.e., the ratio between two measurements 
such as on the ski and the torso, indicating how well the 
mogul skier is skiing and isolating knee movement from 
torso movement). 

To avoid the complications of gravity affecting the mea­
surements of system 620, a high pass filter should be placed 
on the accelerometer output or within the digital processor 
sampling of the output. All analog signals should have 
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antialiasing filters on their outputs whose bandwidth is half 
the sampling frequency. Data from the accelerometers 624 
can sampled continuously while the circuits are enabled. The 
processor 628 may determine that a ski run has started by a 
rise in the acceleration noise floor above a preset trigger for 5 

a long enough duration. In another embodiment, a table is 
generated within the processor of each sufficiently high 
acceleration recorded from the ski. The corresponding upper 
torso measurement may also be recorded along with the ratio 
of the two measurements. The user can additionally display rn 
the n-bumpiest measurements taken from the skis and dis­
play the isolation index. 

FIG. 28 shows a ski 700 mounted with a GPS sensor 702 
that is coupled to a microprocessor subsystem 704 such as 
described herein. The GPS sensor 702 tells absolute position 15 

in terms of height and earth location. By monitoring the 
signal from the GPS sensor 702, speed, height and loft time 
can be determined. That is, at each signal measurement, a 
difference is calculated to determine movement of the ski 
700; and that difference can be integrated to determine 20 

absolute height off of the ground, distance traveled, speed 
(i.e., the distance traveled per sample period), and loft time. 

30 
invention which, as a matter of language, might be said to 
fall there between. 

Having described the invention, what is claimed as new 
and secured by Letters Patent is: 

1. A system for measuring a power absorbed by a user on 
a moving vehicle over a surface and over a predetermined 
time interval, the system comprising: 

a sensor for detecting vibration of the moving vehicle and 
for generating signals indicative of the vibration, the 
vibration being substantially perpendicular to the sur­
face; 

a microprocessor for processing the signals to determine 
the absorbed power over the predetermined time 
interval, the predetermined time interval being greater 
than about 500 milliseconds and less than about eight 
hours; and 

means for informing the user of the absorbed power. 
2. A system according to claim 1, further comprising 

means for determining average absorbed power. 
3. A system according to claim 2, further comprising 

means for storing the average absorbed power and for 
informing the user of the average absorbed power. 

4. A system according to claim 1, further comprising 
means for determining peak power for user activity. 

5. A system according to claim 4, further comprising 
means for storing peak power information and for informing 
the user of the peak power information. 

FIG. 29 shows a strain gauge 720 connected to a micro­
processor subsystem 722 such as described above. The 
gauge 720 senses when there is little or now stress on the ski 25 

724, such as when the ski 724 is in the "air"; and the 
subsystem 722 thus determines loft time from that relatively 
quiescent period. 6. A system according to claim 1, further comprising 

means for storing successive power records and for inform-
30 ing the user of the records, selectively, upon user command. 

7. A system according to claim 1, further comprising 
means for averaging power data and for informing the user 
of average power data. 

Alternatively, the element 720 can be a temperature gauge 
that senses the change in temperature when the ski 724 
leaves the ground. This change of temperature is monitored 
for duration until it again returns to "in contact" temperature. 
The duration is then equated to "loft time" or some cali­
brated equivalent (due to thermal impedance). Note that the 
impedance of air ,vill be different from snow; and hence that 
change can be measured by the gauge 720 in this embodi­
ment. 

8. A system according to claim 1, further comprising 
35 means for ranking power records and for informing the user 

of the ranking. 

FIG. 30 shows one speed, loft and power meter 740, 
constructed according to the teachings herein and mounted 
to the ski 741, that additionally has an RF transmitter 742 to 40 

communicate signals from the meter 740 to a watch 744 
worn by the user (not shown). In this manner, the user can 
easily look at the watch 744 (nearly during some sporting 
activities) to monitor the measured characteristics in near­
real time. A small watch display 744a and internal memory 45 

744b provide both display and storage for future review. 
The devices for measuring speed, loft time and power as 

described herein can oftentimes be placed within another 
component such as a user's watch or a ski pole. For example, 
the power meter system 620 of FIG. 23 can easily be placed 50 

within a watch such as watch 744, and without the sensor 
740, since power integration can be done from almost 
anywhere connected to the user. Likewise, loft time mea­
surement through the absence of a spectrum, such as shown 
in FIG. 4, can also be done in a watch or a ski pole. Speed 55 

measurements, however, are much more difficult if not 
impossible to do at these locations because of the lack of 
certainty of the direction of movement. However, with the 
increased performance and size reductions of guidance 
systems with accelerometers (see FIGS. 14 and 14A), even 60 

this can be done. 
It is accordingly intended that all matter contained in the 

above description or shown in the accompanying drawings 
be interpreted as illustrative rather than in a limiting sense. 

It is also intended that the following claims cover all of 65 

the generic and specific features of the invention as 
described herein, and all statements of the scope of the 

9. A system according to claim 1, further comprising logic 
for rejecting user activities which contaminate power mea­
surements. 

10. A system according to claim 1, further comprising 
means for determining g-forces imposed on the user through 
the moving vehicle. 

11. A system according to claim 1, further comprising a 
loft sensor for determining air time of the moving vehicle off 
of the surface. 

12. A system according to claim 1, further comprising a 
speed sensor for determining the speed of the moving 
vehicle. 

13. A system according to claim 1, further comprising a 
height sensor for determining a height of the user above the 
ground during a jump. 

14. A system according to claim 13, further comprising 
means for determining a peak height of the user above the 
ground. 

15. A system according to any one of claims 11, 12 or 13, 
further comprising toggle means for facilitating user control 
of power measurement and other sensor functionality. 

16. A system according to claim 1, further comprising an 
RF transmitter for communicating data to and from the 
system. 

17. A system according to claim 1, further comprising a 
user interface. 

18. A system according to claim 1, further comprising a 
display for displaying power data to the user. 

19. A system according to claim 1, further comprising one 
or more user interface buttons to enable user control of the 
system. 
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20. A system according to claim 1, further compnsmg 
AC-coupling means for rejecting unwanted signals. 

21. A system according to claim 1, further comprising 
rectification means for rectifying power signals. 

22. A system according to claim 1, further comprising an 5 

integrator for integrating power signals in connection with 
determining power. 

23. A system according to claim 22, further comprising 
means for integrating power data over a day. 

24. A system according to claim 22, further comprising rn 
means for integrating power data over a run down a slope. 

25. A system according to claim 22, further comprising 
manual start and stop means for integrating power data 
between start and stop. 

26. A system according to claim 22, further comprising 15 

means for integrating power data over a workout period. 
27. A system according to claim 1, further comprising a 

logarithmic amplifier for compressing data dynamic range. 
28. A system according to claim 1, further comprising 

analog to digital converter means for converting analog 20 

power data to digital data, for processing by the micropro-

32 
35. A system according to claim 1, further comprising a 

remote base station, means for connecting the remote base 
station datawise with the microprocessor via RF 
communications, and means for storing power data wherein 
the user can receive a print-out of power data. 

36. A system according to claim 1, further comprising 
memory for storing selected power data for subsequent 
retrieval by the user. 

37. A system according to claim 36, further comprising an 
infrared data link to communicate data stored in the memory 
to the user. 

38. A system according to claim 1, further comprising 
means for determining average weight of the user. 

39. A system according to claim 1, further comprising 
anti-aliasing means to suppress undesirable signals from the 
determination of power. 

40. A system according to claim 1, further comprising 
means for determining signal strength above a certain noise 
floor. 

41. A system according to claim 40, further comprising 
means for determining the occurrence of signal strength over 
the noise floor for a selected duration. cessor. 

29. A system according to claim 1, wherein the sensor 
comprises an accelerometer. 

30. A system according to claim 1, further comprising an 
RMS circuit to provide RMS power data to the user. 

42. A system for measuring power of a moving vehicle 
operated by a user over a surface and over a predetermined 

25 
time interval, the system comprising: 

31. A system according to claim 30, wherein the RMS 
circuit comprises means for determining RMS acceleration. 

32. A system according to claim 1, further comprising 
histogram means for displaying histogram power data to the 3D 

user. 
33. A system according to claim 32, further comprising 

bar graph means for presenting histogram data as a bar graph 
to the user. 

34. A system according to claim 1, further comprising 35 

means for recording motion signals, for transforming the 
signals to a frequency domain through a Fourier 
transformation, and for integrating the transformed signals 
to provide a total signal energy to the user. 

a sensor for detecting a vibration of the moving vehicle 
and for generating a first set of signals indicative of the 
vibration, the vibration being generated substantially 
perpendicular to the surface; 

signal conditioning electronics for transforming the first 
set of signals into a second set of signals 

a microprocessor for processing the second set of signals 
to determine the absorbed power over the predeter­
mined time interval, the predetermined time interval 
being greater than about 500 milliseconds and less than 
about eight hours; and 

means for informing the user of the absorbed power. 

* * * * * 

IPR2018-00565 
Garmin EX1003 Page 371



United States Patent [19] 

Gaudet et al. 

[54] 

[75] 

[73] 

[21] 

[22] 

[51] 
[52] 

[58] 

[56] 

MEASURING FOOT CONTACT TIME AND 
FOOT LOFT TIME OF A PERSON IN 
LOCOMOTION 

Inventors: Paul J. Gaudet, Tewksbury; Thomas 
P. Blackadar, Natick; Steven R. 
Oliver, Attleboro, all of Mass. 

Assignee: Personal Electronic Devices, Inc., 
Wellesley Hills, Mass. 

Appl. No.: 08/942,802 

Filed: Oct. 2, 1997 

Int. CI.7 ............................ GOlC 22/00; G04F 10/00 
U.S. Cl. .......................... 702/176; 702/141; 702/160; 

702/142; 368/10; 235/105 
Field of Search ..................................... 702/160, 176, 

3,972,038 
3,974,491 
4,408,183 
4,409,992 
4,499,394 
4,578,769 
4,649,552 
4,651,446 
4,745,564 
4,763,287 
4,771,394 
4,774,679 
4,814,661 
4,830,021 
4,855,942 
4,956,628 
5,033,013 
5,186,062 
5,269,081 
5,285,586 

702/144, 141, 142, 149; 368/10; 235/105 

References Cited 

U.S. PATENT DOCUMENTS 

7 /1976 Fletcher et al. ......... ................ 340/189 
8/1976 Sipe ........................................ 340/272 

10/1983 Wills ....................................... 340/323 
10/1983 Sidorenko et al ...................... 128/782 

2/1985 Koal ........................................ 310/330 
3/1986 Frederick ................................ 364/565 
3/1987 Yukawa ..................................... 377/24 
3/1987 Yukawa et al. ......... ...... ............ 36/132 
5/1988 Tennes et al. .......................... 364/566 
8/1988 Gerhaeuser et al. .................... 364/561 
9/1988 Cavanagh ................................ 364/561 
9/1988 Carlin ...................................... 364/550 
3/1989 Ratzlaff et al. ......................... 310/328 
5/1989 Thornton ................................. 128/707 
8/1989 Bianco .................................... 364/561 
9/1990 Furlong ................................... 340/323 
7/1991 Kato et al. .............................. 364/561 
2/1993 Roost ..................................... 73/865.4 

12/1993 Gray .......................................... 36/136 
2/1994 Goldston et al. ......................... 36/137 

100 

I IIIII IIIIIIII Ill lllll lllll lllll lllll lllll lllll lllll lllll 111111111111111111 

80B 

US006018705A 

[11] Patent Number: 

[45] Date of Patent: 

6,018,705 
Jan.25,2000 

5,323,650 
5,343,445 
5,357,696 
5,361,778 
5,422,628 
5,437,289 
5,452,269 
5,485,402 
5,526,290 
5,541,860 
5,583,776 
5,623,944 
5,636,146 
5,720,200 
5,724,265 

6/1994 Fullen et al. ... ........................... 73/172 
8/1994 Cherdak .................................... 368/10 

10/1994 Gray et al. ................................ 36/136 
11/1994 Seitz ........................................ 128/779 
6/1995 Rodgers .................................. 340/573 
8/1995 Liverance et al. ...................... 128/779 
9/1995 Cherdak .................................... 368/10 
1/1996 Smith et al. ............. ............... 364/566 
6/1996 Kanzaki .................................. 364/565 
7/1996 Takei et al. ............................. 364/566 

12/1996 Levi et al. .............................. 364/450 
4/1997 Nashner .................................. 128/779 
6/1997 Flentovet al. . ...... ....... ............. 364/569 
2/1998 Anderson et al. ... ..................... 73/172 
3/1998 Hutchings ............................... 364/565 

Primary Examiner-Marc S. Hoff 
Assistant Examiner--Hien Vo 
Attorney, Agent, or Firm-Wolf, Greenfield & Sacks, P.C. 

[57] ABSTRACT 

The time period that a foot is in contact with the ground 
during a stride taken by a user, and the period that the foot 
is not in contact with the ground between strides taken by the 
user are determined by processing and analyzing the output 
signal of an accelerometer. The accelerometer is mounted on 
the user such that its acceleration sensing axis senses accel­
eration in a direction substantially parallel to the bottom of 
the user's foot. The output of the accelerometer is high-pass 
filtered, amplified, and fed to the input of a micro-controller, 
which monitors the signal for positive and negative signal 
spikes that are indicative, respectively, of the moment that 
the foot of the user leaves the ground and the moment that 
the foot impacts with the ground. By measuring time inter­
vals between these positive and negative spikes, average 
"foot contact times" and "foot loft times" of the user may be 
calculated. To derive the pace of the user, the average foot 
contact time is multiplied by a first constant if it is less than 
400 milli-seconds (ms) and is multiplied by a second con­
stant if it is greater than 400 ms. This pace value may, in 
turn, be used to calculate the distance traveled by the user. 

38 Claims, 13 Drawing Sheets 
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MEASURING FOOT CONTACT TIME AND 
FOOT LOFT TIME OF A PERSON IN 

LOCOMOTION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 

2 
It is therefore a general object of the present invention to 

provide a new approach to pedometry that is affordable, 
reliable, easy to use and accurate. 

SUMMARY OF THE INVENTION 

According to the invention, a method and an apparatus are 
disclosed in which an output of an accelerometer is m,ed to 
determine: (1) instances at which a foot of a user in 
locomotion leaves a surface, and (2) instances at which the 

The present invention relates to the monitoring of the 
orthopedic motion of a person and, more particularly, to the 
measuring of foot contact time, foot loft time, speed and/or 
pace of a person in locomotion. 

2. Discussion of the Related Art 
It is known that useful information may be derived from 

the measurement of the "foot contact time" of a person in 
locomotion, wherein "foot contact time" refers to the period 
of time that a foot of a person is in contact with the ground 
during a stride taken by the person. Once the foot contact 
time of a person is known, other information, such as rate of 
travel, distance traveled and ambulatory expended energy 
may be calculated based upon this measured foot contact 
time. 

rn foot of the user impacts the surface. By measuring the time 
difference between each instance at which the foot impacts 
the surface and the following instance at which the foot 
leaves the surface, several periods of time that the foot was 
in contact with the surface during strides taken by the user, 

15 i.e., several foot contact times, may be measured accurately 
and reliably. By calculating an average of these several 
measured foot contact times, an average foot contact time 
may be determined, from which information such as the 
pace of the user, rate of travel, distance traveled, etc., may 

In the past, foot contact time has been measured by 
placing pressure-sensitive sensors or switches, such as resis­
tive sensors, in both the heel and toe portions of the sole of 

20 be calculated. Additionally, by measuring time differences 
between the instances at which the foot of the user leaves the 
surface and the following instances at which the foot 
impacts the surface, the average period of time that the foot 
was not in contact with the surface, i.e., the average foot loft 

a shoe, and measuring a time difference between a first 
signal output by the heel sensor (which indicates that the 
foot has made physical contact with the ground) and a 
second signal output by the toe sensor (which indicates that 
the foot has left the ground). These sensors, however, are 
subjected to a high-impact environment inside of the shoe, 30 
and therefore fail frequently. In addition, inaccurate foot 
contact time measurements may result when a user is taking 
strides during which either the heel sensor or the toe sensor 

25 time, between strides taken by the user also may be calcu­
lated. 

is not activated, for example, when a user is running on his 

According to one aspect of the present invention, a 
method for analyzing the motion of a foot relative to a 
surface includes using an output of an accelerometer to 
determine a moment that the foot leaves the surface. 

or her toes. 
Another device well-known in the art is a pedometer. A 

pedometer typically is mounted on the waist of a user and is 
configured to count the footsteps of the user by measuring 
the number of times the user's body moves up an down 
during footsteps taken by the user. A well-known prior art 40 

pedometer design uses a weight mounted on a spring to 
count the number of times that the user's body moves up and 
down as the user is walking. By properly calibrating the 
pedometer according to a previously measured stride length 

According to another aspect of the invention, the output 
signal of the accelerometer, which is indicative of the 
acceleration of the foot, is fed to a signal processing circuit 
configured to analyze the signal to determine a moment that 

35 the foot leaves the surface. 

of the user, the distance traveled by the user may be 45 

measured by this device. These "weight-on-a-spring" 
pedometers, however, generally cannot measure the distance 
traveled by a runner because the weight experiences exces­
sive bouncing during running and footsteps are often 
''double-counted" because of this bouncing, causing the so 
pedometer to produce inaccurate results. These devices, 
therefore, may not be used across different training regimes 
( e.g., walking, jogging, and running). 

Another prior art pedometer device uses an accelerometer 
to measure the number of times that a foot impacts the 55 

ground when a user is in locomotion. That is, an acceler­
ometer is mounted on a shoe so as to produce a signal having 
pronounced downward going peaks that are indicative of 
moments that the foot impacts the ground. These devices 
therefore produce results similar to the prior art weight-on- 60 

a-spring pedometer devices in that they merely count the 
number of footsteps of a user, and must be calibrated 
according to the stride length of the user in order to calculate 
the distance traveled by the user. Thus, these accelerometer­
based devices are subject to similar limitations as are the 65 

weight-on-a-spring devices, and are not able to measure the 
foot contact time of a user in locomotion. 

According to another aspect, the output of the acceler­
ometer also is used to determine a moment that the foot 
comes into contact with the surface. 

According to yet another aspect, a foot contact time may 
be determined based upon a difference between the moment 
that the foot comes into contact with the surface and the 
moment that the foot leaves the surface, or a foot loft time 
may be determined based upon a time difference between the 
moment that the foot leaves the surface and the moment that 
the foot comes into contact with the surface. 

According to yet another aspect of the invention, the 
measured foot contact time is used to determine the rate at 
which a user is moving relative to the surface. Further, by 
measuring the time interval that the user is in locomotion, 
the distance that the user has traveled may be determined by 
multiplying the rate at which the user is moving by the time 
interval during which the rate measurement was determined. 

According to another aspect, a method for determining a 
rate that a user is moving on foot relative to a surface 
includes the steps of: (a) determining a foot contact time of 
a user in locomotion; (b) if the foot contact time is less than 
a first amount of time, then deriving the rate at which the 
user is moving according to a first equation in which the foot 
contact time is a factor; and (c) if the foot contact time is 
greater than a second amount of time, which is greater than 
the first amount of time, then deriving the rate at which the 
user is moving according to a second equation in which the 
foot contact time is a factor. 

According to another aspect of the invention, a device for 
analyzing the motion of a foot relative to a surface includes 
an accelerometer and a signal processing circuit. The a=el-
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erometer is supported in relation to the foot and is configured 
and arranged to provide an output signal indicative of the 
acceleration of the foot. The signal processing circuit is 
coupled to the accelerometer to receive the output signal 
from it, and is configured to analyze the output signal to 5 

determine at least one moment that the foot leaves the 
surface. 

According to another aspect of the invention, the process­
ing circuit also is configured to analyze the output signal to 
determine at least one moment that the foot makes contact 1D 

with the surface. Additionally, according to yet another 
aspect, the processing circuit is configured to: (1) analyze 
the output signal to determine at least one time period that 
the foot was in contact with the surface during at least one 
stride taken by the foot; and/or (2) analyze the output signal 15 

to determine at least one time period that the foot was not in 
contact with the surface between strides taken by the foot. 

4 
FIG. 13 is a more detailed flow diagram of the interrupt 

portion of the method shown in FIG. 11; and 

FIG. 14 is a graph illustrating how the pace of a user in 
locomotion may be determined based upon the average 
measured foot contact time of a foot of the user. 

DETAILED DESCRIPTION OF TIIE 
INVENTION 

FIG. 1 shows a block diagram of a network 70 in which 
the present invention may be used. As shown, network 70 
includes network processing circuitry 30, a memory unit 28, 
a user interface 32, a display 26A, and an audio or vibra­
tional indicator 26B. Network processing circuitry 30 also is 

According to another aspect, a device for determining the 
rate at which a user in locomotion is moving includes 
processing circuitry adapted to receive information regard­
ing a foot contact time. The processing circuitry is; config­
ured such that if the foot contact time is less than a first 
amount of time, then the processing circuitry derives the rate 

coupled to receive inputs from one or more monitoring 
devices, such as foot contact time/foot loft time generators 
20A and 20B, heart rate monitor 22, and respiratory monitor 
24. The devices shown in FIG. 1 may be linked together, for 
example, via direct wiring or capacitive coupling, by using 
radio-frequency (RF) or infa-red (IR) transmitters/receivers, 

20 
or by any other information transmission medium known to 
those skilled in the art. 

at which the user is moving a=ording to a first equation in 
which the foot contact time is a factor, and if the foot contact 25 

time is greater than a second amount of time, which is 
greater than or equal to the first amount of time, then the 
processing circuitry derives the rate at which the user is 
moving according to a second equation in which the foot 

30 contact time is a factor. 

Network processing circuitry 30 may include a personal 
computer, or any other device capable of processing infor­
mation from the various inputs of network 70. Memory unit 
28 is coupled to network processing circuitry 30 and is used 
to store programming and data for network processing 
circuitry 30 and/or to log data processed by circuitry 30. 
User interface 32 also is coupled to network processing 
circuitry 30 and permits a user, e.g., a walker, jogger or 
runner, to select a particular feature implemented by opera­
tion of a software routine, to input particular operating 
parameters, or to select particular outputs for display 26A 
and/or audio or vibrational indicator 26B. Heart rate monitor 

BRIEF DESCRIPTION OF TIIE DRAWINGS 

FIG. 1 is a block diagram of a network in which the 
present invention may be used; 

FIG. 2 is an illustration showing how the invention may 
be mounted with respect to a user; 

FIG. 3 is a block diagram of a system in which the 
invention may be used; 

35 22 and respiratory monitor 24 operate according to known 
methods and supply inputs to network processing circuitry 
30. 

40 
FIG. 4 is a block diagram of one embodiment of a circuit 

Each one of foot contact time/foot loft time generators 
20A and 20B operates according to the present invention and 
supplies a separate input to network processing circuitry 30. 
By receiving information from the outputs of foot contact 
time/foot loft time generators 20A and 20B, heart rate 
monitor 22, and respiratory monitor 24, as well as inputs 
from any other type of electronic health monitoring device, 

according to the present invention; 
FIG. 5 is a schematic diagram of the circuit shown in FIG. 

4; 
FIG. 6 is a pair of graphs showing signals at two nodes of 45 

the circuit shown in FIG. 5 during a period in which a user 
network processing circuitry 30 is able to process all such 
information and provide a user with a fitness metric, to help 

is walking; 

FIG. 7 is a pair of graphs that compare the amplified/ 
filtered output of the accelerometer according to the inven­
tion with data obtained using prior art resistive sensors 50 

during a period that a user is walking; 

the user attain a peak fitness level in the most efficient 
manner possible, or other health related information, useful 
for physical therapy, recovery, etc. 

FIG. 2 illustrates how a device a=ording to the invention 
may be mounted on a user. Each of devices 20A-20C shown 
in FIG. 2 has a particular axis in which it senses a=eleration, 
i.e., an acceleration sensing axis. According to one embodi­
ment of the invention, each of the devices should be 

FIG. 8 is a pair of graphs showing signals at two nodes of 
the circuit shown in FIG. 5 during a period in which a user 
is running; 

FIG. 9 is a pair of graphs that compare the amplified/ 
filtered output of the accelerometer according to the inven­
tion with data obtained using prior art resistive sensors 
during a period that a user is running; 

FIG. 10 is a high-level flow diagram of a continuous-loop 
portion of a method for measuring foot contact time accord­
ing to the invention; 

FIG. 11 is a high-level flow diagram of an interrupt 
portion of the method for measuring foot contact time 
according to the invention; 

FIG. 12 is a more detailed flow diagram of the 
continuous-loop portion of the method shown in FIG. 10; 

55 mounted such that the acceleration sensing axis of the device 
is oriented substantially parallel to a bottom surface of the 
foot of the user. For example, device 20A is mounted on the 
ankle of the user, device 20B is mounted on or within the 
shoe of the user, and device 20C is mounted on the waist of 

60 the user, with the acceleration sensing axises of the devices 
being oriented as indicated by arrows 80A, SOB and SOC, 
respectively. In each case, this positioning of the accelera­
tion sensing axis has been found to produce an output signal 
that is; most strongly indicative of both: (1) the moment at 

65 which the foot of the user leaves the surface, and (2) the 
moment at which the foot of the user comes into contact with 
the surface. It is hypothesized that this is true because a large 
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portion of the change in acceleration sensed by the device is 
caused by the friction between the shoe of the user and the 
surface, rather than being caused primarily by the impact of 
the shoe with the surface, as is the case with prior art 
a=elerometer-based pedometers. 5 

FIG. 3 shows a system 72 according to the present 
invention. As shown, the system 72 includes a foot contact 
time/foot loft time generator 20 (which could correspond to 
either of foot contact time/foot loft time generators 20A and 
20B in FIG. 1), a memory unit 54, a user interface 58, a 1D 

display 56A, and an audio or vibrational indicator 56B. 
According to one embodiment, foot contact time/foot loft 
time generator 20 includes a micro-controller having virtu­
ally all circuitry, e.g., memory, timers and analog-to-digital 
(AID) converters, on board, so that memory unit 54 need 15 

only be used to perform functions such as permanently 
storing data produced by foot contact time/foot loft time 
generator 20. 

User interface 58 may be activated conventionally by 
means of buttons, switches or other physically actuated 20 

devices, or may be voice activated using a commercially 
available voice activation device. As discussed in more 
detail below, user interface 58 may be used, for example: (1) 
to adjust any of several parameters used in a software routine 
according to the invention, (2) to select any of several 25 

possible outputs for the user, e.g., outputs could be displayed 
on display 56A or could provide a user with an audio or 
vibrational indication via audio or vibrational indicator 56B, 
or (3) to select features which are implemented through 
software routines called automatically responsive to user 30 

inputs. 
FIG. 4 shows an exemplary embodiment of the foot 

contact time/foot loft time generator 20 shown in FIG. 3. As 
shown, foot contact time/foot loft time generator 20 includes 

35 
an accelerometer 34, an amplifier circuit 38 (which has a 
high-pass filter 36 included within it), and a micro-controller 
40. An output of accelerometer 34 is connected to an input 
of amplifier circuit 38, and an output of amplifier circuit 38 

6 
and resistor R4 is hconnected between non-inverting input 
60 and ground node 42. VCC supply node 44 is maintained 
at approximately 5 volts (e.g., regulated from a six-volt 
battery) in relation to ground node 42, and resistors R3 and 
R4 are of equal values (e.g., 50 kili-ohms each) so that the 
voltage at non-inverting input node 60 is maintained 
approximately midway between the voltage at VCC supply 
node 44 and ground (i.e., approximately 2.5 volts). 

Output 52 of amplifier circuit 38 i'> connected to a first 
A;D input 46 of low-power micro-controller 40, and node 60 
of amplifier circuit 38 is connected to a second AID input 48 
of micro-controller 40. According to one embodiment, 
micro-controller 40 may comprise part number PIC:16C73 
manufactured by Microchip, Inc. This micro-controller 
includes on-board memory, A;D converters, and timers. A;D 
input 48 of micro-controller 40 serves as a zero-reference 
that is maintained at approximately 2.5 volts (as described 
above), and input 46 of micro-controller 40 serves as a 
variable input that fluctuates between O and 5 volts. Micro­
controller 40 samples the voltages at inputs 46 and 48 at a 
rate of approximately 500 samples-per-second, converts 
these samples into 8-bit unsigned digital values, and calcu­
lates the difference between the voltages at the two inputs, 
which difference is used during operation of software rou­
tines described in more detail below. 

FIG. 6 shows two curves along the same time axis. These 
curves represent the 8-bit unsigned digital values of the 
voltages at nodes 50 and 52 of the circuit shown in FIG. 5 
during a period when a user is walking. That is, curve 50W 
in FIG. 6 represents (digitally) the voltage at output 50 of 
a=elerometer 32 before it is filtered and amplified, and 
curves 46W and 48W, respectively, represent (digitally) the 
voltages at inputs 46 and 48 of micro-controller 40 during 
the period when the user i'> walking. While each of curves 
46W, 48W and 50W shares a common time axis, the 

is connected to an input of micro-controller 40. 
FIG. 5 shows the foot contact time/foot loft time generator 

voltage-magnitude axis of curves 46W and 48W is distinct 
from the voltage-magnitude axis of curve 50W. Therefore, 
the placement of curve 50W above curves 46W and 48W is 
not intended to signify that curve 50W attains a higher 

40 amplitude than do curves 46W and 48W. 

20 shown in FIG. 4 in more detail. As shown in FIG. 5, 
output 50 of accelerometer 32 is provided to an input 
capacitor Cl included in amplifier circuit 38. Amplifier 
circuit 38 further includes operational amplifier 62 and 45 
resistors Rl-R4. According to one embodiment, a=elerom­
eter 32 may comprise part number ADXL250, manufactured 
by Analog Devices, Inc., and operational amplifier 62 may 
comprise part number MAX418 produced by MAXIM, Inc. 

As shown in FIG. 6, because amplifier circuit 38 is 
configured to have a negative gainfactor, high peak 51 W of 
curve 50W corresponds with low peak 47W of curve 46W. 
High peak 49W of curve 46W, however, does not appear to 
correspond to a low peak of curve 50W. That is, high peak 
49W is ascertainable only after the output of accelerometer 
34 has been high-pass filtered and amplified by amplifier 
circuit 38. It is high peak 49W in curve 46W that indicates 

50 
the moment that the foot of the user has left the surface when 
the user is in locomotion. 

As shown in FIG. 5, resistor Rl is connected between 
input capacitor Cl and the inverting input of operational 
amplifier 62, and resistor R2 is connected in feedback 
between the inverting input terminal and output 52 of 
operational amplifier 62. Thus, the combination of input 
capacitor Cl and resistor Rl form a high-pass filter, and the 55 

position of resistors Rl and R2 place the amplifier circuit in 
an inverting configuration with a gain-factor dependent on 
the relative values of resistors Rl and R2. In the embodi­
ment shown, resistor R2 has a value of one mega-ohm and 
resistor R2 has a value of 150 kili-ohms, so that the gain 
factor of the amplifier is approximately (-6.6). In addition, 
a=ording to the embodiment shown, capacitor Cl has a 
value of 0.15 micro farads, so that high-pass filter section 36 
of amplifier circuit 38 cuts off input signal frequencies that 
are less than approximately 7.07 hertz. 

Resistor R3 is connected between VCC supply node 44 
and the non-inverting input 60 of operational amplifier 62, 

Similarly, low peak 47W in curve 46W indicates the 
moment that the foot of the user has impacted with the 
surface when the user is in locomotion. By measuring the 
time difference between peak 47W and peak 49W of curve 
46W, the foot contact time of the user when the user is in 
locomotion may be ascertained. As used herein, "foot con­
tact time" refers to the period of time between when a foot 
of a user impacts a surface and when the foot next leaves the 

60 surface. 

In a similar manner, the foot loft time of a user in 
locomotion may be determined. That is, by measuring the 
time difference between high peak 49W and low peak 53W 
in curve 46W, the foot loft time of the user is ascertainable. 

65 As used herein, "foot loft time" refers to the period of time 
between when a foot of a user leaves a surface and when the 
foot next comes into contact with the surface. 
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and (2) the amplified and filtered output of the accelerometer 
a=ording to the invention. That is, curve 57H represents the 
output of a resistive sensor mounted in the heel of a shoe, 
curve 57T represents the output of a resistive sensor 
mounted in the toe of the shoe, and curve 46R represents the 
voltage at node 52 of circuit 20 (shown in FIG. 5). All of 
these measurements were taken while a user was running. 
While each of curves 57H, 57T and 46R shares a common 
time axis, the voltage-magnitude axis of curves 57H and 57T 

FIG. 7 shows the correspondence, when a user is walking, 
between (1) two curves 55H and 55T produced by resistive 
sensors mounted in the heel and toe, respectively, of a shoe 
and (2) the amplified and filtered output of the accelerometer 
a=ording to the invention. That is, curve 55H represents the 5 

output of a resistive sensor mounted in the heel of a shoe, 
curve 55T represents the output of a resistive sensor 
mounted in the toe of the shoe, and curve 46W represents the 
voltage at node 52 of circuit 20 (shown in FIG. 5). All of 
these measurements were taken while a user was walking. 
While each of curves 55H, 55T and 46W shares a common 
time axis, the voltage-magnitude axis of curves 55H and 55T 

rn is distinct from the voltage-magnitude axis of curve 46R. 
Therefore, the placement of curves 57H and 57T above 
curve 46R is not intended to signify that curves 57H and 57T 
attain higher amplitudes than does curve 46R. is distinct from the voltage-magnitude axis of curve 46W. 

Therefore, the placement of curves 55H and 55T above 
curve 46W is not intended to signify that curves 55H and 
55T attain higher amplitudes than does curve 46W. 

As shown by the dashed lines in FIG. 7, the high to low 
transition of curve 55H (which indicates that the shoe of the 
user has impacted with the ground) corresponds with low 
peak 47W of curve 46W, and the low-to-high transition of 
curve 55T (which indicates that the shoe of the user has left 
the ground) corresponds with high peak 49W of curve 46W. 
Thus, the foot contact time and foot loft time measurements 
that are obtained, when a user is walking, by measuring time 
differences between high and low peaks, and vice-versa, of 
the high-pass filtered/amplified output of an accelerometer 
(mounted as described above) appear to produce results that 
are at least as accurate as those produced by prior art 
resistive sensors. 

FIG. 8 shows two curves representing the 8-bit unsigned 
digital values of the voltages at nodes 50 and 52 of the circuit 
shown in FIG. 5 during a period when a user is running. That 
is, curve SOR in FIG. 8 represents the voltage at output 50 
of accelerometer 32 before it is filtered and amplified, and 
curves 46R and 48R, respectively, represent the voltages at 
inputs 46 and 48 of micro-controller 40 during the period 
when the user is running. While each of curves 46R, 48R 
and SOR shares a common time axis, the voltage-magnitude 
axis of curves 46R and 48R is distinct from the voltage­
magnitude axis of curve SOR. Therefore, the placement of 
curve SOR above curves 46R and 48R is not intended to 
signify that curve SOR attains a higher amplitude than do 
curves 46R and 48R. 

As shown in FIG. 8, because amplifier circuit 38 is 
configured to have a negative gain-factor, high peak 51R of 
curve SOR corresponds with low peak 47R of curve 46R. 
High peak 49R of curve 46R, however, does not appear to 
correspond to a low peak of curve SOR. That is, high peak 
49R is ascertainable only after the output of accelerometer 
34 has been high-pass filtered and amplified by amplifier 
circuit 38. It is high peak 49R in curve 46R that indicates the 
moment that the foot of the user has left the ground when the 
user running. 

As shown by the dashed lines in FIG. 9, the high-to-low 
15 transition of curve 5714 (which indicates that the shoe of the 

user has impacted with the ground) corresponds with low 
peak 47R of curve 46R, and the low-to-high transition of 
curve 57T (which indicates that the shoe of the user has left 
the ground) corresponds with high peak 49R of curve 46R. 

20 Thus, the foot contact time and foot loft time measurements 
that are obtained, when a user is running, by measuring time 
differences between high and low peaks, and vice-versa, of 
the high-pass filtered/amplified output of an accelerometer 
(mounted as described above) appear to produce results that 

25 are at least as accurate as those produced by prior art 
resistive sensors. 

The output signal from accelerometer 34 (shown in FIGS. 
4 and 5) is analyzed by microcontroller 40 using two 
primary software routines: (1) a continuous-loop routine that 

30 a=umulates data, e.g., foot contact times and foot loft times, 
pursuant to each iteration of the loop, and (2) and an 
interrupt routine that interrupts the continuous-loop routine 
and analyzes the data that has been accumulated by the 
continuous-loop routine at the time the interrupt is initiated. 

35 These routines may be written in any software language and 
preferredly are stored in the on-board memory (not shown) 
of micro-controller 40 (shown in FIGS. 4 and 5). These 
routines could be user initiated or, preferredly, are initiated 
automatically upon power-up of micro-controller 40. The 

40 particular steps performed by each of these primary software 
routines are described in detail below. 

Referring briefly back to FIG. 5, because the voltage at 
each of inputs 46 and 48 of microcontroller 40 is converted 

45 
to an 8-bit digital word, the amplitude of the voltage at each 
input will be represented as; one of 256 discrete levels. Also, 
because resistors R3 and R4 create a voltage at node 60 that 
is approximately half-way between the high-supply voltage 
of five volts and the ground, i.e., approximately 2.5 volts, the 

50 
zero reference at input 48 will remain near the midpoint of 
the 256 levels, i.e., at approximately level U8. 

Referringy now to FIG. 10, a high-level flow chart of the 

Similarly, low peak 47R in curve 46R indicates the 55 
moment that the foot of the user has impacted with the 
ground when the user is running. By measuring the time 
difference between low peak 47R and high peak 49R of 
curve 46R, the foot contact time of the user, when the user 

continuous-loop routine performed by micro-controller 40 
(shown in FIG. 5) is shown. Essentially, continuous-loop 
portion 101 continuously monitors the voltage across inputs 
46 and 48 of micro-controller 40 to determine when negative 
and positive voltages differences (between inputs 46 and 48) 
in excess of predetermined thresholds o=ur. These negative 
and positive voltage differences are indicative, respectively, 
of the foot of a user impacting with and leaving the ground. is running, may be ascertained. In a similar manner, the foot 60 

loft time of the user may be determined. That is, by 
measuring the time difference between high peak 49R and 
low peak 53R in curve 46R, the foot loft time of the user, 
when the user is running, may be ascertained. 

FIG. 9 shows the correspondence, when a user is running, 65 

between (1) two curves 57H and 57T produced by resistive 
sensors mounted in the heel and toe, respectively, of a shoe 

As shown in FIG. 10, continuous-loop 101 includes steps 
100, 102, 104, 106, 108, 110, 112 and 114. Many of these 
high-level steps include several lower-level sub-steps, which 
will be described in detail below in connection with the 
description of FIG. 12. 

During step 100 of loop 101, micro-controller 40 con­
tinuously monitors the voltages at inputs 46 and 48 to 
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determine when the voltage at input 46 falls to more than a 
particular voltage below the voltage at input 48. According 

10 
time equal to a minimum possible foot contact time for a 
user so that the system will not think that any negative spikes 
occurring during this sleep period constitute a negative spike 
event. After the sleep period of step 114, the routine returns 
to step 100 and loop 101 repeats continuously until an 
interrupt ( discussed below) is detected. 

Referring now to FIG. 11, a high-level interrupt routine 
1115 now will be briefly explained, with a more detailed 
description of each high-level step and its associated lower-

10 level sub-steps following below in connection with the 
description of FIG. 13. 

to one embodiment, a voltage at input 46 that is more than 
50 levels (of the 256 possible voltage levels) lower than the 
zero reference level at input 48 is considered a "negative 5 

spike event" and the software assumes that the user's foot 
has impacted with the ground at the moment the negative 
spike event occurs. The occurrence of a negative spike event 
causes an "air time" (Ta) timer in micro-controller 40 to stop 
and a ''contact time" (Tc) timer to start. The time measured 
by the air time (Ta) timer represents the time difference 
between the last "positive spike event" (defined below) and 
the negative spike event just detected. When a negative 
spike event occurs, a "StepCount" value, i.e., a counted 
number of footsteps of the user, also is increment. 

Interrupt routine 115 may programmed to run at any given 
time interval, but preferredly should not be run any more 
frequently than once every two seconds so that meaningful 
data may be gathered by loop 101 before such data is 

15 evaluated by routine 115. 
Next, during step 102, the three most recent air times (i.e., 

air time (Ta) values), which were calculated previously and 
stored in memory, are subjected to a technique known as 
FIFO smoothing, which serves to eliminate air time (Ta) 
measurements that appear to be erroneous. The routine used 
to perform this FIFO smoothing is described in detail below. 

During step 104, a running total of air time (Ta) values 
(TaSum) is incremented by the most recently available air 
time (Ta) value and the total number of air time (Ta) values 
included in the current TaSum value (TaSteps) is incre­
mented by one. These values are maintained so that an 
average air time (Ta) value (TaAverage) may eventually be 
calculated by dividing the TaSum value by the TaSteps 
value. 

During step 106, which is performed after steps 100, 102 
and 104 are performed, the system "sleeps" for a period of 
time equal to a minimum possible foot contact time (Tc) for 
a user, e.g., 122 milli-seconds (ms), so that the system will 
not think that any positive spikes occurring during this sleep 
period are a positive spike event (defined below). 

Steps 108, 110, 112 and 114 are similar to steps 100, 102, 
104, and 106, respectively, except that a foot contact time 
(Tc), rather than an air time (Ta), is determined. 

During step 108 of loop 101, micro-controller 40 con­
tinuously monitors inputs 46 and 48 for a particular voltage 
difference therebetween. According to one embodiment, a 
positive voltage at input 46 that is more than 10 levels ( of the 
256 possible voltage levels) greater than the zero reference 
level at input 48 is considered a "positive spike event" and 
the software assumes that the users foot has left the ground 
at the moment the positive spike event occurs. The occur­
rence of a positive spike event causes the contact time (Tc) 
timer to stop and causes the air time (Ta) timer to start. The 
time measured by the contact time (Tc) timer represents the 
time difference between the last negative spike event and the 
positive spike event just detected. 

During step 110, the three most recent contact time (Tc) 
times, which were calculated previously and stored in 
memory, are subjected to FIFO smoothing, which serves to 
eliminate foot contact time (Tc) measurements that appear to 
be erroneous. 

During step 112, a running total of contact time (Tc) 
values (TcSum) is incremented by the most recently avail­
able contact time (Tc) value and the total number of contact 
time (Tc) values included in the current TcSum value 
(TcSteps) is incremented by one. These values are main­
tained so that an average contact time (Tc) value 
(TcAverage) may be calculated eventually by dividing the 
TcSum value by the TcSteps value. 

During step 114, which is performed after steps 108, 110 
and 112 are performed, the system "sleeps" for a period of 

Step 116 of interrupt routine 115 causes the routine to 
interrupt continuous-loop 101. Next, step 118 calculates the 
average contact time (Tc) value (TcAverage) over several 
steps of a user and resets the TcSum and TcSteps values in 

20 loop 101 to zero. Similarly, step 120 calculates the average 
air time (Ta) value (TaAverage) and resets the TaSum and 
TaSteps values in loop 101 to zero. 

In step 122, the step frequency of the user is determined 
(in a manner described below) based on the calculated 

25 
TcAverage and TaAverage values, and the total number of 
steps of the user is calculated by multiplying the StepCount 
value from loop 101 by two. 

Next, in step 124, the pace of the user is calculated 

30 
according to an algorithm described below, and the distance 
traveled by the user is calculated according to an equation 
(described below) that uses both the calculated pace value 
and the time period in which the pace value was determined 
as variables. This distance measurement could be cumula-

35 tive of past distance measurements to determine a total 
distance traveled. The cumulative distance value therefore 
would be resettable by the user so that the user could 
measure distance traveled from a zero reference point. 

Finally, after the calculations in step 124, or any other 

40 desired calculations, are performed, step 126 returns inter­
rupt routine 115 to the continuous-loop 101 for further 
measurements of contact time (Tc) and air time (Ta) values. 

FIG. 12 shows a lower-level flow chart of continuous­
loop 101. As shown, high-level step 100 (shown in FIG. 10) 

45 includes five lower-level sub-steps lOOA-lOOE. 
In steps 100A and lOOB, the analog voltages at inputs 46 

and 48 of micro-controller 40 are sampled (in step 100A) 
until a negative spike event is detected (in step 100B) in the 
voltage at input 46 that is indicative of the foot of a user 

50 impacting with the ground. According to one embodiment, 
the analog voltages at inputs 46 and 48 are sampled until the 
voltage at input 46 falls to less than 50 levels ( of a possible 
256 discrete voltage levels) below the level of reference 
input 48, which should remain approximately at level 128 

55 (i.e., at approximately 2.5 volts on a 5-volt scale). 50 levels 
corresponds to approximately 0.98 volts on a 5-volt scale. 
This sampling is done at a rate of 500 samples per second. 

The reference level at input 48 may float up or down 
slightly due to temperature variations of the amplifier 

60 circuit, etc. But, because any changes in the reference level 
at input 48 caused by external factors (such as temperature 
variations) likely will correspond to changes in the signal 
level at input 46 due to these factors, the difference between 
the voltages at nodes 46 and 48 should be affected only by 

65 the fluctuating signal generated by the accelerometer, and 
should not be affected by changes in the operating conditions 
of the circuit. 
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Once a negative spike event is detected in step 100B, an 
air time (Ta) timer is stopped (in step lOOC) and a foot 
contact time (Tc) timer is started (in step 100D). The air time 
(Ta) timer would have been started responsive to the detec­
tion of a positive spike event (described below), which is 5 
indicative of the foot of the user leaving the ground, during 
a previous loop of continuous-loop routine 101. Thus, the air 
time (Ta) timer, when stopped in step lOOC, provides a 
measurement of the air time between footsteps of the user, 
i.e., the time period between when the foot of the user last 

10 
left the ground (i.e., the last positive spike event) and when 
the foot most recently impacted with the ground (i.e., the 
negative spike event just detected). 

In addition, in response to the detection of the negative 
spike event, the value of the variable StepCount is increased 

15 
by one (in step lOOE). The variable StepCount is reset prior 
to the user beginning a training regime so that its running 
total accurately measures the number of footsteps taken by 
one foot of the user during the training period. 

After updating the variable StepCount (in step lOOE), 20 
continuous-loop 101 proceeds to steps 102A-102E, which 
are included in "FIFO smoothing" step 100 of the high-level 
routine shown in FIG. 10. During steps 102A-102E, the 
three most recent values of air time, i.e., the three most 
recent air time (Ta) values, which have been stored in 25 
memory, are analyzed as follows. 

First, during step 102A, the three most recent air time (Ta) 
values (from prior iterations of loop 101) are shifted to 
account for the newly-acquired air time (Ta) value (in step 
lOOC). Specifically, the existing third most recent air time 30 
(Ta) value is discarded, the existing second most recent air 
time (Ta) value becomes the new third most recent value, the 
existing first most recent value becomes the new second 
most recent value, and the newly-acquired air time (Ta) 
value becomes the new first most recent air time (Ta) value. 35 

Next, in steps 102B and 102C, the three most recent air 
time (Ta) values (after being shifted in step 102A) are 
compared, as described below, to ascertain whether the 
middle air time (Ta) value (i.e., the second most recent air 
time (Ta) value) appears to be anomalous. An anomalous air 40 

time (Ta) measurement (i.e., an anomalous air time (Ta) 
value) might occur, for example, when a user steps on a rock 
or slips on water or ice during a footstep. If the second most 
recent air time (Ta) value appears to be the result of an 
erroneous measurement, then (in step 102D) it is replaced 45 

with an average of the first and third most recent air time 
(Ta) values. Thus, because only the third most recent air time 
(Ta) value is used for all future calculations (according to 
step 102E), the replacement of anomalous second most 
recent air time (Ta) values serves to filter or smooth out 50 

occasional anomalous measurements. 
Specifically, in step 102B, the first and third most recent 

air time (Ta) values are compared. If these values are within 
a particular percentage of one another (e.g., if the first most 
recent air time (Ta) value is 5% greater than or less than the 55 

third most recent air time (Ta) value), then the routine 
proceeds to step 102C. If the first and third air time (Ta) 
values are not within the particular percentage of one 
another, then the routine proceeds directly to step 102E. That 
is, if there is too great a difference between the first and third 60 

most recent air time (Ta) measurements, then it is assumed 
that the user has changed speeds between those two 
measurements, and to reset the second most recent air time 
(Ta) value in such a situation likely would result in inaccu­
rate air time (Ta) values, rather than the smoothed values 65 

obtained when the first and third most recent air time (Ta) 
measurements are similar. 

12 
If step 102C is reached, then the first and second most 

recent air time (Ta) values are compared. If the first most 
recent air time (Ta) value is not within a particular percent­
age of the second most recent air time (Ta) value ( e.g., if the 
first most recent air time (Ta) value is not 5% greater than 
or less than the second most recent air time (Ta) value), then 
(in step 102D) the second most recent air time (Ta) value is 
replaced with an average of the first and third most recent air 
time (Ta) values, thereby eliminating the apparently anoma­
lous second most recent air time (Ta) measurement. 

Finally, according to step 102E, the third most recent air 
time (Ta) value is used for all future calculations involving 
air time (Ta) measurements. Thus, because this third most 
recent air time (Ta) value was a second most recent air time 
(Ta) value in a previous iteration of loop 101, it would have 
been "smoothed" during that iteration had it appeared 
anomalous based upon the comparisons done in steps 102B 
and 102C above. 

High-level step 104 (shown in FIG. 10) includes sub-steps 
104A and 104B. As shown in FIG. 12, in step 104A, a 
cumulative total of air time (Ta) measurements (TaSum) 
from past iterations of loop 101 is updated with the third 
most recent air time (Ta) value from step 102E to obtain an 
updated value of TaSum (i.e., TaSum=TaSum+Ta). 

Next, in step 104B, a running total of the number of air 
time (Ta) steps (TaSteps) is incremented by one (i.e., 
TaSteps=TaSteps+l). An air time step occurs each time that 
a positive spike event (identified in step 108B, described 
below) is followed by a negative spike event (identified in 
step 100B). 

In step 106 of loop 101, the system is put in a sleep-mode 
for a particular amount of time before proceeding to step 
108A. According to one embodiment, this sleep mode lasts 
for a time equal to the minimum foot contact time (Tc) that 
might occur when a user is running at a maximum rate of 
speed (e.g., 122 milliseconds (ms)). This sleep period is used 
to prevent the micro-controller from falsely identifying the 
ringing that occurs in the accelerometer output signal imme­
diately following a detected negative spike event as a 
subsequent positive spike event. In addition, the power 
supply to non-critical components in the circuit may be 
lowered or eliminated during the sleep period to conserve 
power in the system. 

After the sleep period of step 106, loop 101 proceeds to 
steps 108A-108E, which constitute high-level step 108 
(shown in FIG. 10). In steps 108A and 108B, the analog 
voltages at inputs 46 and 48 of micro-controller 40 are 
sampled (in step 108A) until a positive spike event is 
detected (in step 108B) in the voltage at input 46 that is 
indicative of the foot of a user leaving the ground. According 
to one embodiment, the analog voltages at inputs 46 and 48 
are sampled until the voltage at input 46 rises to greater than 
10 levels ( of a possible 256 discrete voltage levels) above 
the level of reference input 48, which should remain 
approximately at level 128 (i.e., at approximately 2.5 volts 
on a 5-volt scale). 10 levels corresponds to approximately 
0.20 volts on a 5-volt scale. This sampling is done at a rate 
of 500 samples per second. 

Once a positive spike event is detected in step 108B, the 
foot contact time (Tc) timer is stopped (in step 108C) and the 
foot air time (Ta) timer is started (in step 108D). The contact 
time (Tc) timer would have been started (in step 100D) 
responsive to the detection of a negative spike event (in step 
110B) during a previous loop of continuous-loop routine 
101. Thus, the contact time (Tc) timer, when stopped in step 
108C, provides a measurement of the foot contact time of a 
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user during a footstep of the user, i.e., the time period during 
which the foot of the user is in physical contact with the 
ground during a footstep. 

In step 108E, the time measured by the contact time (Tc) 
timer is evaluated to determine whether it falls within an 5 

14 
greater than or less than the second most recent contact time 
(Tc) value), then (in step 110D) the second most recent 
contact time (Tc) value is replaced with an average of the 
first and third most recent contact time (Tc) values, thereby 
eliminating the apparently anomalous second most recent 
contact time (Tc) measurement. 

Finally, according to step llOE, the third most recent 
contact time (Tc) value is used for all future calculations 
involving foot contact time (Tc) measurements. Thus, 

acceptable range of foot contact times. If the measured 
contact time (Tc) value is not within this acceptable range, 
then the routine returns to step 100A for the identification of 
another negative spike event. According to one embodiment, 
an acceptable range of foot contact times is between 140 and 
900 ms. 

rn because this third most recent contact time (Tc) value was a 
second most recent contact time (Tc) value in a previous 
iteration of loop 101, it would have been "smoothed" during 
that iteration had it appeared anomalous based upon the 

After evaluating the measured contact time (Tc) value (in 
step 108E), continuous-loop 101 proceeds to steps 
llOA- llOE, which are included in "FIFO smoothing" step 
110 of the high-level routine shown in FIG. 10. During steps 15 

llOA-llOE, the three most recent foot contact time values, 
i.e., the three most recent contact time (Tc) values, which 
have been stored in memory, are analyzed as follows. 

comparisons done in steps 110B and llOC above. 
Although not shown in FIG. 12, the measured foot contact 

time also could be used to determine a moment that the 
user's foot is in its "zero position" during each stride taken 
by the user, i.e., a moment that the bottom surface of the 
user's foot is parallel to the surface on which the user is First, during step 110A, the three most recent contact time 

(Tc) values (from prior iterations of loop 101) are shifted to 
account for the newly-acquired contact time (Tc) value (in 
step 108C). Specifically, the existing third most recent 
contact time (Tc) value is discarded, the existing second 
most recent contact time (Tc) value becomes the new third 
most recent value, the existing first most recent value 
becomes the new second most recent contact time (Tc) 
value, and the newly-acquired contact time (Tc) value 
becomes the new first most recent contact time (Tc) value. 

20 walking, jogging or running. This moment could be 
determined, for example, by assuming that the user's foot is 
in its zero position mid-way (or a particular percentage-way) 
through the measured foot contact time for each stride. 

High-level step 112 (shown in FIG. 10) includes sub-steps 
25 112A and 112B. As shown in FIG. 12, in step 112A, a 

cumulative total of contact time (Tc) measurements (TcSum) 
from past iterations of loop 101 is updated with the third 
most recent contact time (Tc) measurement from step llOE 

Next, in steps HOB and llOC, the three most recent 
contact time (Tc) values (after being shifted in step HOA) 

30 
to obtain an updated value of the variable TcSum (i.e., 
TcSum=TcSum+Tc). 

are compared, as described below, to ascertain whether the 
middle contact time (Tc) value (i.e., the second most recent 
contact time (Tc) value) appears to be anomalous. An 
anomalous contact time (Tc) measurement (i.e., an anoma- 35 
lous contact time (Tc) value) might occur, for example, 
when a user steps on a rock or slips on water or ice during 
a footstep. If the second most recent contact time (Tc) value 
appears to be the result of an erroneous measurement, then 
(in step 110D) it is replaced with an average of the first and 40 
third most recent contact time (Tc) values. Thus, because 
only the third most recent contact time (Tc) value is used for 
all future calculations (according to step llOE), the replace­
ment of anomalous second most recent contact time (Tc) 
values serves to filter or smooth out occasional anomalous 45 
measurements. 

Specifically, in step 110B, the first and third most recent 
contact time (Tc) values are compared. If these values are 
within a particular percentage of one another ( e.g., if the first 
most recent contact time (Tc) value is 5% greater than or less 50 

than the third most recent contact time (Tc) value), then the 
routine proceeds to step llOC. If the first and third most 
recent contact time (Tc) values are not within the particular 
percentage of one another, then the routine proceeds directly 
to step llOE. That is, if there is too great a difference 55 

between the first and third most recent contact time (Tc) 
measurements, then it is assumed that the user has changed 
pace between those two measurements, and to reset the 
second most recent contact time (Tc) value in such a 
situation likely would result in an inaccuracy, rather than the 60 
smoothed values obtained when the first and third most 
recent contact time (Tc) measurements are similar. 

Next, in step 112B, a running total of the number of foot 
contact time (Tc) steps (TcSteps) is incremented by one (i.e., 
TcSteps=TcSteps+l). An foot contact time step (TcStep) 
occurs each time that a negative spike event (identified in 
step 100B) is followed by a positive spike event (identified 
in step 108B), described above. 

In step 114 of loop 101, the system is put in a sleep-mode 
for a particular amount of time before returning to step 
100A. According to one embodiment, this sleep mode lasts 
for a time equal to the minimum foot contact time (Tc) that 
might occur when a user is running at a maximum rate of 
speed (e.g., 122 ms). This sleep period is used to prevent the 
micro-controller from falsely identifying the ringing that 
occurs in the accelerometer output signal immediately fol­
lowing a detected positive spike event as a subsequent 
negative spike event. In addition, the power Supply to 
non-critical components in the circuit may be lowered or 
eliminated during the sleep period to conserve power in the 
system. 

FIG. 13 shows a lower-level flow chart of interrupt 
routine 115. As mentioned previously, interrupt routine 115 
periodically interrupts continuous-loop 101 so that it may 
evaluate and analyze the data accumulated by multiple 
iterations of the loop, e.g., foot contact times and foot loft 
times. Interrupt routine 115 may programmed to run at any 
given time interval, but preferredly should not be run any 
more frequently than once every two seconds so that mean­
ingful data may be gathered by loop 101 before such data is 
analyzed and evaluated by routine 115. 

Step 116 of interrupt routine 115 causes the routine to 
interrupt continuous-loop 101. Next, steps 118A-118D, 
which constitute high-level step 118 in FIG. 11, calculate the 
average contact time (Tc) value (TcAverage) over several 

If step llOC is reached, then the first and second most 
recent contact time (Tc) values are compared. If the first 
most recent contact time (Tc) value is not within a particular 
percentage of the second most recent contact time (Tc) value 
(e.g., if the first most recent contact time (Tc) value is not 5% 

65 steps of a user and reset the TcSum and TcSteps values in 
loop 101 to zero. Specifically, steps 118A and 118B, 
respectively, evaluate the current values of TcSteps and 

IPR2018-00565 
Garmin EX1003 Page 392



6,018,705 
15 

TcSum to make sure that each of them is greater than zero. 
This is done to prevent the micro-controller from performing 
any divisions by a value of zero. Next, in step 118C, an 
average foot contact time value (TcAverage) is calculated by 
dividing the value of TcSum by the value of TcSteps (i.e., 5 
TcAverage= TcSum;TcSteps, wherein "/" is the division 
operator). Finally, the values ofTcSum and TcSteps are reset 

16 
a user (Pace) is provided. As shown, curve 90 has distinct 
segments 90A, 90B and 90C. Each ofline segments 90Aand 
90C has a different slope, but both share a common 
y-intercept value at zero minutes-per-mile. It has been 
discovered that the average foot contact time of a user does 
not tend to fall within the range covered by line segment 
90B, regardless of whether the user is walking, jogging or 
running. Therefore, one of line segments 90A or 90C may 
always be used to determine a pace of the user based upon 

to zero (in step 118D) so that fresh measurements of foot 
contact times may be made upon return to continuous-loop 
101. 

Similarly, steps 120A-120D, which constitute high-level 
step 120 in FIG. 11, calculate the average air time (Ta) value 
(TaAverage) over several steps of a user and reset the TaSum 
and TaSteps values in loop 101 to zero. Specifically, steps 
120A and 120B, respectively, evaluate the current values of 
TaSteps and TaSum to make sure that each of them is greater 
than zero. Next, in step 120C, an average foot air time value 
(TaAverage) is calculated by dividing the value ofTaSum by 
the value of TaSteps (i.e., TaAverage=TaSum/TaSteps). 
Finally, the values ofTaSum and TaSteps are reset to zero (in 
step 120D) so that fresh measurements of foot air times may 
be made upon return to continuous-loop 101. 

rn the measured foot contact time. As shown in FIG. 14, the 
slope of line segment 90A is 24. This slope is used as the 
variable Slope (in Step 124B of FIG. 13) when the average 
measured foot contact time falls under line segment 90A, 
i.e., when TcAverage is less than 400 ms. Similarly, the slope 

15 of line segment 90C is 28.5, and this slope is used as the 
variable Slope (in step 124C of FIG. 13) when the average 
measured foot contact time falls under line segment 90C, 
i.e., when TcAverage is greater than 400 ms. 

Referring again to FIG. 13, in step 124E, the distance 

In steps 122A-122C, which constitute high-level step 122 

20 traveled by a user in locomotion (Distance), as mentioned 
above, is calculated using the following equation: Distance= 
(time *(5280/(Pace *60))), wherein "time" is the interrupt 
period of interrupt routine 115 (e.g., two or more seconds). in FIG. 11, the step frequency of the user is determined 

based on the calculated TcAverage and TaAverage values, 
25 

and the total number of steps of the user is calculated by 
multiplying the StepCount value from loop 101 by two. 
Specifically, step 122A evaluates the current value of TcAv­
erage to make sure that it is greater than zero. This is done 
to prevent the micro-controller from performing any divi-

30 
sions by a value of zero. Next, in step 122B, the step 
frequency of the user is calculated by taking the inverse of 
two times the average air time value (TaAverage) plus the 
average foot contact time value (TcAverage )(i.e., Step 
Frequency=2* (1/(TaAverage+ TcAverage )), wherein "*" is 

35 
the multiplication operator). 

Next, in steps 124A-124E, the pace of the user (Pace) is 
calculated according to a known algorithm ( described 
below), and the distance traveled by the user is calculated by 
multiplying the time period in which the pace was deter- 40 
mined by the rate at which the user is moving. The rate of 
the user (in feet-per-second) is equal to the quantity (5280/ 
(Pace *60)). This distance measurement could be cumula­
tive of past distance measurements to determine a total 
distance traveled. The cumulative distance value, therefore, 45 
would be resettable by a user so the user could measure is 
distance traveled from a zero reference point. 

Specifically, in step 124A, the average foot contact time 
value (TcAverage), which was calculated in step USC, is 
evaluated to determine whether it is greater than or less than 50 
400 ms. If TcAverage is less than 400 ms, then a variable 
"Slope" is set (in step 124B) to a value of 24, and if 
TcAverage is greater than 400 ms, then the variable Slope is 
set (in step 124C) to a value of 28.5. Ne;..1:, in step 124D, the 
pace of the user (Pace) is calculated by multiplying the value 55 
TcAverage by the variable Slope (i.e., Pace= 
TcAverage *Slope). 

The present inventors have discovered that it is advanta­
geous to use at least two distinct equations to derive the pace 
of the user based upon the measured foot contact time. That 60 

is, for a measured foot contact time that is less than a 
particular value (e.g., 400 ms), a first equation should be 
used to derive the pace of the user therefrom, while for a 
measured foot contact time that is greater than the particular 
value (e.g., 400 ms), a second equation should be used. 65 

Referring to FIG. 14, a graph showing the discovered 
relationship between foot contact time (Tc) and the pace of 

Finally, after the calculations in steps 124A-E, and/or any 
other desired calculations, are performed, step 126 returns 
interrupt routine 115 to continuous-loop 101 for further 
measurements of contact time (Tc) and air time (Ta) values. 

In addition to calculating a user's pace, rate of travel, and 
distance traveled, metabolic energy expenditure may also be 
calculated based upon the measured foot contact time of a 
user. One approach to measuring metabolic energy expen­
diture based upon foot contact time is described by two of 
the inventors of the present invention in co-pending U.S. 
patent application Ser. No. 08/255,820, filed on Apr. 11, 
1994, which is incorporated herein by reference. 

Referring briefly back to FIGS. 1 and 3, according to one 
embodiment, several variables or parameters could be input 
by the user for use by the software routine described above. 
These variables or parameters could be input, for example, 
via user interface 32 in FIG. 1 or user interface 58 in FIG. 
3. Although the present invention is intended to be com­
pletely self-adjusting and ideally should not require the input 
of any user-specific data, it is envisioned that certain param­
eters and variables may be user-adjustable to accommodate 
individual users. For example: (1) the threshold values for 
the positive and negative spike events (identified in steps 
108B and 100B, respectively, of FIG. 12) could be adjusted, 
(2) the sleep times of steps 106 and 114 of FIG. 12 could be 
adjusted, (3) the slopes of the various portions of line 
segment 90 (in FIG. 14) could be adjusted or additional line 
segments could be added or alternative contact time/pace 
equations could be employed in their stead, or (4) the 
acceptable range of foot contact time (Tc) values determined 
in step 108E of FIG. 12 could be altered. 

Such parameters or variables could have default values 
pre-programmed into the system, which default values could 
then be adjusted by the user according to certain user­
specific criteria such as height, weight, or shoe hardness. 
Alternatively, the parameters or variables could be adjusted 
automatically via software, based upon information input by 
the user (such as the pushing of a button both when the user 
starts and when the user finishes traversing a known 
distance). 

It should be understood that while the invention has been 
described herein as using a particular accelerometer and a 
particular micro-controller to perform its various functions, 
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any devices performing similar functions, including hard­
wired circuitry, could equivalently be employed without 
departing from the intended scope of the invention. 
Additionally, while a specific embodiment of a high-pass 
filter/amplifier circuit is described herein, the scope of the 5 
invention is not intended to be limited by the particular 
characteristics of this embodiment. Further, while a highly­
specific software routine has been described herein, the 
particular characteristics of this routine should also not be 
regarded as limiting the scope of the invention. 

10 
Having thus described at least one illustrative embodi­

ment of the invention, various alterations, modifications and 
improvements will readily occur to those skilled in the art. 
Such alterations, modifications and improvements are 
intended to be within the spirit and scope of the invention. 
Accordingly, the foregoing description is by way of example 15 

only and is not intended as limiting. The invention is limited 
only as defined in the following claims and the equivalents 
thereto. 

What is claimed is: 
1. A method for analyzing motion of a foot of a person 20 

relative to a surface, comprising steps of: 
(a) using an accelerometer that does not require compres­

sion forces thereon to sense acceleration to sense an 
acceleration of the foot and to provide a signal indica-
tive of the acceleration of the foot; 25 

(b) providing the signal from the accelerometer to a signal 
processor; and 

( c) using the signal processor to analyze the signal to 
determine a moment that the foot leaves the surface 
during a footstep taken by the person. 30 

2. The method as recited in claim 1, wherein the accel­
erometer has an acceleration sensing direction, and wherein 
the step (a) includes a step of: 

(al) orienting the accelerometer with respect to the foot 
such that the acceleration sensing direction of the 35 
accelerometer is not oriented perpendicular to a bottom 
surface of the foot. 

3. The method as recited in claim 2, wherein the step (al) 
includes a step of orienting the accelerometer with respect to 
the foot such that the acceleration sensing direction of the 40 
accelerometer is substantially parallel to the bottom surface 
of the foot. 

4. The method as recited in claim 1, wherein the step ( c) 
includes a step of: 

(cl) using the signal processor to identify a characteristic 45 

in the signal that is indicative of the foot leaving the 
surface. 

5. The method as recited in claim 4, wherein the step (cl) 
includes a step of using the signal processor to identify a 
high level or a low level in the signal that is indicative of the 50 

foot leaving the surface. 
6. The method as-recited in claim 5, further compri<;ing a 

step of frequency-filtering the signal prior to identifying the 
high level or the low level. 

7. The method as recited in claim 6, further comprising a 55 

step of amplifying the signal prior to identifying the high 
level or the low level. 

8. The method as recited in claim 4, further comprising a 
step of high-pass frequency-filtering the signal prior to 
identifying the characteristic in the signal. 60 

9. A method for analyzing motion of a foot of a person 
relative to a surface, comprising steps of: 

(a) using an output of an accelerometer that does not 
require compression forces thereon to sense accelera­
tion to determine a moment that the foot of the person 65 

leaves the surface during a footstep taken by the 
person; and 

18 
(b) using the output of the accelerometer to determine a 

moment that the foot comes into contact with the 
surface. 

10. The method as recited in claim 9, further comprising 
a step of: 

(c) determining a foot contact time based upon a time 
difference between the moment that the foot comes into 
contact with the surface determined in the step (b) and 
the moment that the foot leaves the surface determined 
in the step (a). 

11. The method as recited in claim 10, wherein the step (c) 
includes a step of waiting for a predetermined period of time 
after step (b) is performed to perform step (a). 

12. The method as recited in claim 10, further comprising 
steps of: 

( d) repeating the steps ( a), (b) and ( c) to determine a 
plurality of foot contact times; and 

( e) averaging the plurality of foot contact times deter­
mined in the step (d) to determine an average foot 
contact time. 

13. The method as recited in claim 12, wherein the step ( d) 
includes a step of: 

( dl) ignoring any of the plurality of foot contact times that 
are not within a predetermined range of acceptable foot 
contact times. 

14. The method as recited in claim 12, further comprising 
a step of: 

(f) using the average foot contact time determined in the 
step ( e) to determine a rate at which the person is 
moving relative to the surface. 

15. The method as recited in claim 14, wherein the step (f) 
includes steps of: 

(fl) if the average foot contact time is less than a first 
amount of time, then deriving the rate at which the 
person is moving according to a first equation in which 
the average foot contact time is a factor; and 

(f2) if the average foot contact time is greater than a 
second amount of time, then deriving the rate at which 
the person is moving according to a second equation in 
which the average foot contact time is a factor. 

16. The method as recited in claim 14, further comprising 
steps of: 

(g) measuring a time interval that the person is in loco­
motion; and 

(h) determining a distance that the person has traveled by 
nultiplying the rate at which the person is moving 
determined in the step (f) by the time interval measured 
in the step (g). 

17. The method as recited in claim 10, further comprising 
steps of: 

(d) repeating the steps (a), (b) and (c) to determine and 
store in memory a plurality of most recent foot contact 
times, including a first most recent contact time, a 
second most recent contact time and a third most recent 
contact time; and 

( e) if the first most recent contact time is within a first 
percentage range greater than or less than the third most 
recent contact time, and if the first most recent contact 
times is not within a second percentage range greater 
than or less than the second most recent contact time, 
then setting the second most recent contact time to an 
average of the first most recent contact time and the 
third most recent contact time. 

18. The method as recited in claim 9, further comprising 
a step of: 
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(a) determining a foot loft time based upon a time 
difference between the moment that the foot leaves the 
surface determined in the step (a) and the moment that 
the foot comes into contact with the surface determined 
in the step (b ). 

19. The method as recited in claim 18, wherein the step ( c) 
includes a step of waiting for a predetermined period of time 
after step (a) is performed to perform step (b). 

20. The method as recited in claim 18, further comprising 

5 

steps of: 
10 

(d) repeating the steps (a), (b) and (c) to determine a 
plurality of foot loft times; and 

( e) averaging the plurality of foot loft times determined in 
the step (d) to determine an average foot loft time. 

21. The method as recited in claim 18, further comprising 
15 steps of: 

(d) repeating the steps (a), (b) and (c) to determine and 
store in memory a plurality of most recent foot loft 
times, including a first most recent loft time, a second 
most recent loft time and a third most recent loft time; 

( e) if the first most recent loft time is within a first 20 

percentage range greater than or less than the third most 
recent loft time, and if the first most recent loft times is 
within a second percentage range greater than or less 
than the second most recent loft time, then setting the 
second most recent loft time to an average of the first 25 

most recent loft tlime and the third most recent loft 
time. 

22. A method for determining a rate that a person is 
moving on foot relative to a surface comprising steps of: 

(a) determining a foot contact time of the person in 30 

locomotion; and 
(b) if the foot contact time is less than a first amount of 

time, then deriving the rate at which the person is 
moving according to a first equation in which the foot 
contact time is a factor; and 

(c) if the foot contact time is greater than a second amount 
of time, which is greater than the first amount of time, 
then deriving the rate at which the person is moving 
according to a second equation in which the foot 
contact time is a factor. 

23. A device for analyzing motion of a foot of a person 
relative to a surface, comprising: 

35 

40 

an accelerometer supported in relation to the foot, the 
accelerometer being configured and arranged to pro­
vide an output signal indicative of motion of the foot 45 

during at least one footstep taken by the person without 
requiring compression forces thereon to sense motion; 
and 

a signal processor coupled to the accelerometer to receive 
the output signal therefrom, the signal processor being so 
configured to analyze the output signal of the acceler­
ometer to determine at least one moment that the foot 
leaves the surface during the at least one footstep. 

24. The device for analyzing motion of a foot relative to 
a surface as claimed in claim 23, wherein the signal pro- 55 

cessor is configured to analyze the output signal of the 
a=elerometer to determine at least one moment that the foot 
makes contact with the surface. 

25. The device for analyzing motion of a foot relative to 

20 
26. The device for analyzing motion of a foot relative to 

a surface as claimed in claim 24 wherein, the signal pro­
cessor is configured to analyze the output signal of the 
accelerometer to determine at least one time period that the 
foot was not in contact with the surface between strides 
taken by the foot based upon a time difference between the 
at least one moment that the foot left the surface and the at 
least one moment that the foot came into contact with the 
surface. 

27. The device for analyzing motion of a foot relative to 
a surface as claimed in claim 23, wherein the signal pro­
cessor is configured to analyze the output signal of the 
accelerometer to determine time periods that the foot was in 
contact with the surface during strides taken by the foot or 
to determine time periods that the foot was not in contact 
with the surface between strides taken by the foot. 

28. The device for analyzing motion of a foot relative to 
a surface as claimed in claim 23, wherein the signal pro­
cessor includes a high-pass filter arranged to filter the output 
signal of the accelerometer before the output signal is 
analyzed. 

29. The device for analyzing motion of a foot relative to 
a surface as claimed in claim 28, wherein the signal pro­
cessor includes an amplifier arranged to amplify the output 
signal before the output signal is analyzed. 

30. A device for determining a rate at which a person in 
locomotion is moving on foot, comprising: 

a signal processor adapted to receive information regard­
ing at least one foot contact time, the signal proce&<;or 
being configured such that: 
if the at least one foot contact time is less than a first 

amount of time, then the signal processor derives the 
rate at which the person is moving according to a first 
equation in which the at least one foot contact time 
is a factor; and 

if the at least one foot contact time is greater than a 
second amount of time, which is greater than the first 
amount of time, then the signal processor derives the 
rate at which the user is moving according to a 
second equation in which the at least one foot contact 
time is a factor. 

31. A method for monitoring activity of a person in 
locomotion on foot, comprising steps of: 

(a) using a first electronic device to determine at least one 
foot contact time of the person; 

(b) using the first electronic device to calculate a rate at 
which the person is moving relative to a surface based 
upon the at least one foot contact time determined in the 
step (a); and 

(c) transmitting information, which is based upon the rate 
calculated in the step (b ), from the first electronic 
device to a second electronic device via a wireless 
communication channel. 

32. The method as claimed in claim 31, further compris­
ing a step of: 

(d) using the second electronic device to display a vari­
able which is based upon the information transmitted in 
the step ( c ). 

33. The method as claimed in claim 32, wherein the step 
(d) includes a step of: 

( dl) using the second electronic device to display the rate 
calculated in the step (b ). 

a surface as claimed in claim 24, wherein the signal pro- 60 

cessor is configured to analyze the output signal of the 
a=elerometer to determine at least one time period that the 
foot was in contact with the surface during at least one stride 
taken by the foot based upon a time difference between the 34. A system for monitoring activity of a person in 

65 locomotion on foot, comprising: at least one moment that the foot came into contact with the 
surface and the at least one moment that the foot left the 
surface. 

a first electronic device to measure at least one foot 
contact time of the person and to calculate a rate at 
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which the person is moving relative to a surface based 
upon the at least one foot contact time; and 

a second electronic device, coupled to the first electronic 
device via a wireless communication channel, to 
receive information from the first electronic device 5 
over the wireless communication channel which is 
based upon the rate calculated by the first electronic 
device. 

35. The system as claimed in claim 34, wherein: 
the second electronic device includes a display to display 

a variable which is based upon the information received 1D 

from the first electronic device over the wireless com­
munication channel. 

36. The system as claimed in claim 35, wherein the 
second electronic device is configured to display the rate 
calculated by the first electronic device. 

37. A method for analyzing motion of a foot of a person 
relative to a surface, comprising steps of: 

(a) using an accelerometer located entirely above a bot­
tom surface of the foot to sense acceleration of the foot 
and to provide a signal indicative of acceleration of the 
foot; 

15 

22 
(b) providing the signal from the accelerometer to a signal 

processor; and 

( c) using the signal proces.s;or to analyze the signal to 
determine a moment that the foot leaves the surface 
during a footstep taken by the person. 

38. A device for analyzing motion of a foot of a person 
relative to a surface, comprising: 

an accelerometer supported by the person, the accelerom­
eter being located above a bottom surface of the foot 
and configured and arranged to provide an output signal 
indicative of a=eleration of the foot during at least one 
footstep taken by the person; and 

a signal processor coupled to the accelerometer to receive 
the output signal therefrom, the signal processor being 
configured to analyze the output signal of the acceler­
ometer to determine at least one moment that the foot 
leaves the surface during the at least one footstep. 

* * * * * 
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[57] ABSTRACT 

The invention detects the loft time and/or speed of a vehicle, 
such as a sporting vehicle, during activities of moving and 
jumping. A loft sensor detects when the vehicle leaves the 
ground and when the vehicle returns to the ground. A 
microprocessor subsystem converts the sensed information 
to determine a loft time. A display shows the recorded loft 
time to a user of the system. In addition, a speed sensor can 
detect the vehicle's speed for selective display to the user. 
The invention can be used, for example, in sporting activi­
ties such as snowboarding where users loft into the air on ski 
jumps and catch "air" time but have no quantitative measure 
of the actual time lapse in the air. Therefore, users in skiing 
can use invention to record, store, and playback selected 
information relating to their sporting day, including the total 
amount of "air" time for the day and information such as 
dead time, i.e., time not spent on the slopes. 
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APPARATUS AND METHODS FOR 
DETERMINING LOFT TIME AND SPEED 

F1ELD OF THE INVENTION 

The invention relates generally to the measurement of the 
loft time and speed of a vehicle relative to the ground. Such 
measurements are particularly useful in sporting activities 
like skiing and mountain biking where users desire infor­
mation relating to their speed and/or loft, or "air" time. 

BACKGROUND OF THE INVENTION 

It is well known that many skiers enjoy high speeds and 
jumping motions while traveling down the slope. High 
speeds refer to the greater and greater velocities which skiers 
attempt in navigating the slope successfully (and sometimes 
unsuccessfully). The jumping motions, on the other hand, 
include movements which loft the skier into the air. 
Generally, the greater the skier's speed, the higher the skier's 
loft into the air. 

The interest in high speed skiing is apparent simply by 
observing the velocity of skiers descending the mountain. 
The interest in the loft motion is less apparent; although it is 
known that certain enthusiastic skiers regularly exclaim 
"let's catch some air" and other assorted remarks when 
referring to the amount and altitude of the lofting motion. 

The sensations of speed and jumping are also readily 
achieved in other sporting activities, such as in mountain 
biking. Many mountain bikers, like the aforementioned 
skiers, also crave greater speeds and "air" ti.me. 

However, persons in such sporting activities typically 
only have a qualitative sense as to speed and loft or "air" 
time. For example, a typical snowboarding person might 
regularly exclaim after a jump that she "caught" some "big 
sky,""big air" or "phat air" without ever quantitatively 
knowing how much time really elapsed in the air. 

It is, accordingly, an object of the invention to provide 
apparatus and methods for determining the "air" time of 
participants in sporting activities such as skiing and moun­
tain biking. 

it is another object of the invention to provide apparatus 
and methods for determining the speed of participants in 
sporting activities such as skiing and mountain biking. 

It is yet another object of the invention to provide 
improvements to sporting devices which are ridden by 
sporting participants, and which provide a determination of 
speed and/or loft time of the device. 

2 
displayed to a user of the apparatus by a display, e.g., a LCD 
or LED display. Preferably, a power module such as a 
battery is included in the apparatus to power the several 
components. In addition, a housing preferably connects and 

5 protects the microprocessor subsystem and the user inter­
face; and further such that the housing is attachable to the 
vehicle. 

According to another aspect, the invention includes 
memory for storing information representative of at least 

10 one of the following: (i) the first and second conditions, (ii) 
the loft time, (iii) a speed of the vehicle, (iv) successive 
records of loft time, (v) an average loft time, (vi) a total loft 
time, (vii) a dead time, (viii) a real activity time, and (ix) a 
numerical ranking of successive records. 

15 
One preferred aspect of the invention includes a speed 

sensor, connected to the microprocessor subsystem, which 
senses a third condition that is indicative of a velocity of the 
vehicle. In this aspect, the microprocessor subsystem 
includes means for converting the third condition to infor-

20 mation representative of a speed of the vehicle. Accordingly, 
the apparatus provides a user with both loft time, e.g., "air" 
time, and a speed of the vehicle. 

In yet another aspect, the display of the invention can 
display selective information, including one or more of the 

25 following: the loft time; a speed of the vehicle; a peak loft 
time; an average loft time; a total loft time; a dead time; a 
real activity time; an average speed; an indication that loft 
time is being displayed; an indication that speed is being 
displayed; an indication that dead time is being displayed; an 

30 indication that real activity time is being displayed; succes­
sive records of loft information; successive records of speed 
information; a distance traveled by the vehicle; a height 
achieved by the vehicle off of the surface; and an indication 
of a number of a successive record relative to all successive 

35 records. 
In still another aspect, the invention includes a user 

interface for providing external inputs to the apparatus, 
including one or more of the following: a start/stop button 
for selectively starting and stopping the acquisition of data 

40 by the apparatus; a display-operate button for activating the 
display means selectively; a speed/loft toggle button for 
alternatively commanding a display of loft time information 
and speed information of the vehicle; means for command­
ing a display of successive records of loft time information 

45 selectively; means for commanding a display of successive 
records of speed information selectively; means for com­
manding a display of information corresponding to average 
loft time; means for commanding a display of information 
corresponding to average speed; means for commanding a 

These and other objects of the invention will become 
apparent in the description which follows. 50 display of total loft time; means for commanding a display 

of dead time; means for commanding a display of distance 
traveled by the vehicle; means for commanding a display of 
height achieved by the vehicle off of the surface; and means 
for commanding a display of real activity time. 

SUMMARY OF THE INVENTION 

The invention concerns the detection and display of loft, 
or "air" time and/or speed of vehicles such as sporting 55 

vehicles, including skis, bikes, and snowboards. The inven­
tion thus provides a visual and quantitative measure of how 
much ••arr" time and, in certain aspects, how fast a user 
moves in a particular activity. 

Preferably, the microprocessor subsystem of the invention 
includes a clock element, e.g., a 24-hour clock, for providing 
information convertible to an elapsed time. Accordingly, the 
subsystem can perform various calculations, e.g., dead time, 
on the data acquired by the apparatus for display to a user. 

In another aspect, the loft sensor is constructed with one 
of the following technologies: (i) an accelerometer that 
senses a vibrational spectrum; (ii) a microphone assembly 
that senses a noise spectrum; (iii) a switch that is responsive 
to a weight of a user of the vehicle; (iv) a voltage-resistance 

The invention provides, in one aspect, apparatus for 60 

determining the loft ti.me of a moving vehicle off of a 
surface. A loft sensor senses a first condition that is indica­
tive of the vehicle leaving the surface, and further senses a 
second condition indicative of the vehicle returning to the 
surface. A microprocessor subsystem, e.g., a 
microcontroller, determines a loft ti.me that is based upon the 
first and second conditions, and the loft ti.me is thereafter 

65 sensor that generates a voltage indicative of a speed of the 
vehicle; and (v) a plurality of accelerometers connected for 
evaluating a speed of the vehicle. 
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In a preferred aspect, the loft sensor of the invention 
senses a spectrum of information, e.g., a vibrational or sound 
spectrum, and the microprocessor subsystem determines the 
first and second conditions relative to a change in the 
spectrum of information. Further, the microprocessor sub- 5 
assembly interprets the change in the spectrum to determine 
the loft time. 

In several aspects of the invention, the microprocessor 
subassembly includes one or more of the following: means 
for selectively starting and stopping the acquisition of data 
by the apparatus; means for responding to an external 
request to activate the display means; means for responding 
to an external request to alternatively display the loft time 
and a speed of the vehicle; means for calculating a speed of 
the vehicle; means for responding to an external request to 
display successive records of loft time information; means 

For example, one aspect of a loft sensor according to the 
invention includes one or more accelerometers that generate 
a vibrational spectrum of the vehicle. In such an aspect, the 
first and second conditions correspond to a change in the 
vibrational spectrum. By way of another example, one loft 
sensor of the invention includes a microphone subassembly 
that generates a noise spectrum of the vehicle; and, in this 
aspect, the first and second conditions correspond to a 
change in the detected noise spectrum. Because these spec­
trums are influenced by the particular activity of a user, e.g., 
standing in a ski line, a microprocessor subsystem of the 
invention preferably includes means for assessing boundary 
conditions of the spectrum and for excluding certain condi­
tions from the determination of loft time. Accordingly, if a 
skier is in a lift line, such conditions are effectively ignored. 
One boundary condition, therefore, according to an aspect of 
the invention, includes an elapsed time between the first 
condition and the second condition that is less than approxi­
mately 500 ms; such that events that are within this bound­
ary condition are excluded from the determination of loft 
time. One other boundary condition, in another aspect, 
includes an elapsed time between the first condition and the 
second condition that is greater than approximately five 
seconds; such that events that are outside this boundary 
condition are excluded from the determination of loft time. 

· Because these boundary conditions are important in the 
aspects of the invention which utilize a spectrum of 
information, the apparatus preferably utilizes a user inter­
face for providing selective external inputs to the micropro­
cessor subsystem and for adjusting the boundary conditions 
selectively. 

In still another aspect of the invention, the microprocessor 
subassembly includes means for determining a pitch of the 
spectrum by determining a best-fit sine wave to a primary 
frequency of at least part of the spectrum and means for 
correlating the pitch to a vehicle speed. Accordingly, the 
invention can detect spectrum information and correlate that 
information to a speed of the vehicle. Typically, a higher 
pitch frequency corresponds to a higher vehicle speed and a 
lower pitch frequency corresponds to a lower vehicle speed. 
However, in another aspect, the selected pitch frequency can 
be calibrated relative to a selected vehicle and speed. 

10 
for responding to an external request to display successive 
records of speed information; means for determining an 
average speed; means for determining a total loft time; 
means for determining a dead time; means for responding to 
an external request to display information corresponding to 
an average loft time; means for responding to an external 

15 request to display information corresponding to an average 
speed; means for responding to an external request to 
display a total loft time; means for responding to an external 
request to display a dead time; means for responding to an 

20 
external request to display a distance traveled by the vehicle; 
means for responding to an external request to display a 
height achieved by the vehicle off of the surface; and means 
for responding to an external request to display a real 
activity time. 

25 
The invention also provides certain improvements to 

sporting vehicles of the type ridden by a user on a surface 
( e.g., sporting vehicle such as (i) snowboards, (ii) snow skis, 
(iii) water skis, (iv) skis for ski jumping, and (v) skis for ski 
flying). The improvements include, in one aspect, a speed 

30 
sensor having (i) a voltage-measuring circuit including a 
pair of conductors arranged to contact the surface so that the 
surface is part of the circuit, and (ii) an electromagnet for 
selectively generating a magnetic field on the circuit, 
wherein a voltage generated by the circuit is proportional to 

35 
a speed of the vehicle. In such an aspect, the microprocessor 
subsystem determines a speed of the vehicle that is based 
upon the voltage, and that speed is displayed to a user. 

The invention also provides certain methodologies. For 
example, in one aspect, the invention provides a method for 

40 determining the loft time of a moving vehicle off of a 
surface, comprising the steps of: (1) sensing the vehicle 
leaving the surface at a first time; (2) sensing the vehicle 
returning to the surface at a second time; (3) determining a 
loft time from the first and second times, and (4) displaying 

45 the loft time to a user of the apparatus. 
The invention is next described further in connection with 

preferred embodiments, and it will be apparent that various 
additions, subtractions, and modifications can be made by 
those skilled in the art without departing from the scope of 

50 the invention 
The invention also provides, in another aspect, means for 

storing information including look-up tables with pitch-to­
speed conversions for a plurality of vehicles. This is useful 
because different vehicles have different associated noise 
and/or sound spectrums associated with the vehicle. 
Accordingly, the invention in this aspect includes memmy 
for storing the respective calibration information of the 55 
different vehicles (typically in a look-up table format) so that 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the invention may be 
obtained by reference to the drawings, in which: 

FIG. 1 illustrates a system constructed according to the 
invention for determining loft and speed of a sporting 
vehicle carrying the system; a user can utilize the invention on different vehicles and still 

determine speed accurately. Specifically, a particular pitch is 
associated with a particular speed for a particular vehicle; 
and that association is selectively made by the user. 60 

The vehicles which are preferably used; according to the 
invention, include (i) a snowboards, (ii) snow skis, (iii) 
water skis, (iv) skis for ski jumping, and (v) skis for ski 
flying. However, in certain aspects of the invention, a human 
vehicle can be used; although the processing power required 65 
to accurately process speed and/or loft information in this 
aspect is significantly increased. 

FIGS. 2, 2A and 2B show illustrative uses for the system 
10 shown in FIG. 1; 

FIG. 3 illustrates a user interface and display suitable for 
use in the system of FIG. 1; 

FIG. 4 is a representative vibrational spectrum, shown 
illustratively, for calculating "air" or loft time in accord with 
the invention; 

FIG. S shows a microphone-based loft sensor constructed 
according to the invention and which is suitable for use in 
the system of FIG. 1; 
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FIG. 6 shows a switch-based loft sensor constructed 
according to the invention and which is suitable for use in 
the system of FIG. 1; 

6 
preferably arranged to protect the components 12,14,16,18 
and 20 from the elements of nature - such as rain, snow, sand 
and dust, each of which is expected during the ordinary 

FIG. 7 shows a capacitance-based loft sensor constructed 
according to the invention and which is suitable for use in 5 

the system of FIG. 1; 

course of usage on a ski slope and/or mountain bike trail. In 
addition, the housing 24 is attachable to a vehicle, such as a 
ski or mountain bike, by means such as a glue or a mechani-

FIG. 8 schematically illustrates electronics, constructed 
according to the invention, for converting a varying 
capacitance, e.g., the capacitance derived from the loft 
sensor of FIG. 7, to information suitable for calculating "air" 
time; 

FIG. 9 schematically illustrates alternative electronics, 
constructed according to the invention, for converting a 
varying capacitance, e.g., the capacitance derived from the 
loft sensor of FIG. 7, to information suitable for calculating 
"air" time; 

FIG. 10 schematically illustrates a microprocessor sub­
system constructed according to the invention and which is 
suitable for use in the system of FIG. 1; 

FIG. 11 illustrates one exemplary pitch-detection process, 
in accordance with the invention, which is used to determine 
the speed of a vehicle; 

FIG. 12 illustrates a Doppler-based approach to sensing 
speed in accordance with the invention; 

FIG. 12A shows a laser-based Doppler speed sensor 
constructed according to the invention; 

FIG. 12B shows an ultrasonic-based Doppler speed sen­
sor constructed according to the invention; 

FIG. 13 illustrates an accelerometer-based speed sensor 
constructed according to the invention and which is suitable 
for use as both the speed and loft sensors of FIG. 1; 

FIG. 14 schematically illustrates process methodology of 
converting a plurality of acceleration values to speed, in 
accord with the invention; 

FIG. 14A schematically illustrates a process methodology 
of calculating speed, direction, and vehicle height, in accord 
with the invention, by utilizing the accelerometer-based 
sensors of the invention; 

FIGS. 15 and 15Aillustrate a pressure-based speed sensor 
constructed according to the invention; 

FIGS. 16 and 16A illustrate a magnetidvoltage-based 
speed sensor constructed according to the invention; 

FIG. 16B shows relative motions, magnetic field 
directions, and voltages associated with the sensor of FIGS. 
16 and 16A; 

FIG. 17 illustrates an improvement to a snowboard in 
accord with the invention; and 

FIG. 18 illustrates one use of the invention for detecting 
speed, "air," and distance in the sport of ski flying ( or ski 
jumping) in accord with the invention. 

DETAILED DESCRIPTION OF Il.LUSTRATED 
EMBODIMENTS 

cal mount, e.g., screws. Alternatively, the housing (and 
hence the system 10) is incorporated integrally with the 
vehicle, such as inside a ski, such that only the display 16 

10 and user interface 14 are visible and accessible. 
Briefly, the invention shown in FIG. 1 operates as follows. 

The housing 24 is attached or mounted to a sporting device, 
such as a ski or mountain bike, such that a user of the ski or 
mountain bike can access the system 10. During motion of 

15 the ski or mountain bike, the speed sensor 18 sends velocity 
information (over communication line lla) to the micro­
processor subsystem 12; while the loft sensor 20 sends loft 
or "air" time information ( over communication line llb) to 
the microprocessor subsystem 12. The speed information 

20 and loft time information are processed by the micropro­
cessor subsystem 12 to quantify actual speed, e.g., in miles 
per hour, and actual loft time, e.g., in seconds. The actual 
speed and loft time are thereafter stored in internal memory 
13 until, at least, the speed and time data are accessed by a 

25 user of the system 10. Upon access through the user inter­
face 14 ( communicating with the microprocessor subsystem 
12 via communication line llc ), a user of the system 10 can 
command the display of the speed and loft time data (sent 
across communication line lld) on the display 16 in order to 

30 evaluate his or her performance in the sporting activity. 
In an alternative embodiment, the speed and loft infor­

mation can be stored prior to processing by the micropro­
cessor subsystem 12; and later post-processed for display on 
the display 16 when commanded by a user of the system 10. 

35 Such an embodiment may be useful to conserve energy and 
to perform calculations to quantify the speed and loft data in 
a "batch" mode, such as known to those skilled in the art. 

The system 10 of FIG. 1 preferably includes both of the 

40 
speed sensor 18 and loft sensor 20; although it is not 
necessary for both sensors to be present in accord with the 
invention. Rather, in certain embodiments of the invention, 
only the loft sensor 20 is present within the system 10; and 
in certain other embodiments of the invention, only the 

45 
speed sensor 18 is present within the system 10. 
Accordingly, in these embodiments, only the loft data or 
speed data, respectively, are available to a user of the system 
because the sensor which measures the information is 
absent. 

50 FIGS. 2, 2A and 2B show typical uses of the system 10 
illustrated in FIG. 1. In particular, FIG. 2 shows the system 
10 mounted onto a ski 26. As is normal, the ski 26 is 
mounted to a skier 28 (for illustrative pw:poses, the skier 28 
is only partially illustrated), via a ski boot 30 and binding 

55 30a, and generally descends down a ski slope 32 with a 
velocity 34. Accordingly, one use of the system 10 is to 
calculate the peak speed of the ski 26 (and hence the skier 
28) over a selectable period of time, e.g., during the time of 

FIG. 1 illustrates a system 10 constructed according to the 
invention. A microprocessor subsystem 12 controls the 
system 10 and connects to a user interface 14, a display 16, 
speed sensor 18 and loft sensor 20. A power supply 22, e.g., 60 

a battery, provides power to the system 10 and connects to 
the components 12,14,16,18 and 20 via appropriate electri­
cal interconnections (not shown). The microprocessor sub­
system 12 includes memory 13 for storing data acquired by 
the system 10. 

descent down the slope 32. 
Another use of the system 10 of FIG. 1 is to calculate the 

loft, or "air'' time of the ski 26 ( and hence the user 28) during 
the descent down the slope 32. Consider, for example, FIG. 
2A, which illustrates the positions of the ski 26' and skier 28' 
during a lofting maneuver on the slope 32'. The ski 26' and 

65 skier 28' speed down the slope 32' and launch into the air 36 
at position "a,'' and later land at position "b" in accord with 
the well-known Newtonian laws of physics. The system 10 

The system 10 is incorporated into a relatively small 
housing, shown by the outline 24. The housing 24 is 
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calculates and stores the total "air" time that the ski 26' ( and 
hence the skier 28') experience between the positions "a" 
and "b" so that the skier 28' can access and assess the "air'' 
time information. 

8 
display denotes whether speed or loft information is 
being displayed. For example, as illustrated, a ''L" 
letter denotes that loft information is being displayed. 
An "S" letter likewise denotes that speed information is 
being displayed. For illustrative pUI]Joses, the "air'' 
time is also displayed in FIG. 3 as 2.46 seconds, which 
represents the "air" time of a typical ski jump. 

It is important to note that one embodiment of the 
invention does not include the speed/loft toggle button 62 

FIG. 2B illustrates the system 10 mounted onto a moun- 5 

tain bike 38. FIG. 2B also shows the mountain bike 38 in 
various positions during movement along a mountain bike 
race course 40 (for illustrative pUI]Joses, the bike 38 is 
shown without a rider). At one location "c" on the race 
course 40, the bike 38 hits a dirt mound 42 and catapults into 
the air 44. The bike 38 thereafter lands at location "d." As 
above, the system 10 provides information to a rider of the 
bike 38 about the speed attained during the ride around the 
race course 40; as well as information about the "air" time 
between location "c" and "d." 

10 because, as noted earlier, certain embodiments of the inven­
tion do not include both the speed sensor and loft sensor. In 
such an embodiment, it is unnecessary to include a toggle 
button 62. 

The display 52 of FIG. 3 also shows another feature of the 
15 invention, namely that a system constructed according to the 

invention preferably calculates and stores successive records 
relating to speed and loft information relative to a user's 
activity. For example, a skier may catch "air" time more than 
once during a given activity; and the system of the invention 

USER INTERFACE and DISPLAY 

With further reference to FIG. 1, the display 16 can be one 
of any assortment of displays known to those skilled in the 
art. For example, liquid crystal displays (LCDs) are pre­
ferred because of their low power draw (for example, LCDs 
utilized in digital watches and portable computers are appro­
priate for use with the invention). Other suitable displays can 
include an array of light emitting diodes (LEDs) arranged to 
display numbers. 

FIG. 3 illustrates a user interface 50 and display 52 
constructed according to the invention and which are suit­
able for use, respectively, as the interface 14 and display 16 
of FIG. 1. Outline 54 illustrates the outline of a system 
constructed according to the invention, e.g., the housing 
outline 24 of the system 10 of FIG. 1. In order for a user of 
the system to access information within the system, user 
interface 50 includes control buttons. For example, with 
reference to FIG. 3, one embodiment of the user interface 50 
includes a start/stop button 58, a display-operate button 60, 
and a speed/loft toggle button 62. These buttons operate as 
follows: 

20 can store successive loft times for access by the user. Most 
often, the peak "air" time is displayed, by default. However, 
certain users wish to evaluate successive loft time informa­
tion and, accordingly, the system 10 of FIG. 1 preferably 
determines and stores the successive information ( described 

25 in greater detail below). A user can access the successive loft 
time information by toggling a combination of the buttons 
58-62, such as known to those skilled in the art ( e.g., a 
combination of holding one button down while pressing 
another button); or by including yet another button 66 on the 

30 user interface 50. A display portion 68 of the display 52 
shows a number corresponding to the sequential information 
on display. For example, the illustrated "1" number means 
that the highest "air" time record is currently being dis­
played; while a number greater than one means that a loft 

35 time other than the highest loft time is being displayed. In 
addition, the highest number displayed within the portion 68 
refers to the total number of "air" times for the selected 
activity period (thus for example a user can determine the 

A user presses the start/stop button 58 at the start of 
activity-such as at the start of skiing down a slope or 40 
biking down a trail-and presses the button 58 at the 
completion of activity to cease the acquisition of data 
(as described in more detail below). 

total number of jumps achieved for a given day). 
In still another embodiment of the invention, successive 

speed information can be displayed much the way succes­
sive "air" time information is stored and displayed, 
described above. To view the speed information, the speecV 
loft toggle button 62 is pressed once to display "S" in the A user pressed the display-operate button 60 to activate 

the display 52 so that a user can view recorded infor­
mation from the sporting activity on the display 52. 
Accordingly, the display 52 is normally OFF-and not 
drawing power from the associated power source ( e.g., 
the power source 22 of FIG. 1) - and is turned ON only 
when a user activates the display-operate button 52. 
The ON and OFF display conditions are preferably 
obtained in one of two ways: in one embodiment of the 
invention, the display 52 automatically turns OFF after 
a preselected time through the control of the micropro­
cessor subsystem 12 of FIG. 1; or, in an alternative 
embodiment, the display 52 remains activated until a 
user again presses the display-operate button 60. 

A user presses the speed/loft toggle button 62 to sequen­
tially command the display, respectively, of informa­
tion about speed and loft time. For example, if the 
display 52 currently displays speed information, a user 
can instead command the display of loft time informa­
tion by pressing the speed/loft toggle button 62 once. If, 
on the other hand, the display 52 currently displays loft 
information, a user can instead command the display of 
speed information by pressing the speed/loft toggle 
button 62 once. Preferably, one portion 64 of the 

45 display portion 64, and a user can toggle button 66 to view 
the successive speed records as denoted by the number in 
display portion 68. However, this information is not deemed 
very useful except under a very few circumstances-since a 
user generally moves with some velocity during a given 

50 activity-and thus, generally, the peak speed achieved dur­
ing a given activity is normally displayed on the display 52 
when commanded by the speed/loft toggle button 62. 

In an alternative embodiment, a button 67 is used to alter 
the modes of the system so that other information such as 

55 average "air" time may be calculated and displayed by the 
invention. For example, FIG. 3 illustrates a display portion 
69 that shows a letter "A," corresponding to information 
relating to averages. Thus, for a particular sporting activity, 
a user can press button 69 to display "air" time as a running 

60 average of all the successive "air" times (in such an 
embodiment, the display portion 68 is preferably OFF 
because the information displayed in portion 68 refers to 
successive peak information). To access the peak "air" time 
information, the button 67 is pressed once again, causing the 

65 microprocessor subsystem 12 to change the display infor­
mation from integrated average values to peak values 
(accordingly, the display portion 69 preferably shows a ''P" 
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to identify to the user that peak information is being dis­
played; and the display portion 68 is preferably ON in this 
"peak" mode to denote which successive record is being 
displayed). To access integrated infonnation-e.g., the total 
"air" time for a given day - the button 67 is pressed once 5 
again, causing the microprocessor subsystem 12 to show the 
integrated "air" or speed information (depending on the 
toggle of the speed/loft toggle button 62). Integrated values 
are preferably displayed by indicating to the user a "T" (for 
total) in the display portion 69. 

10 It should be clear to those skilled in the art that other 
buttons and/or combinations of buttons can be incorporated 
within the user interface 50 within the scope of the inven­
tion. The microprocessor subsystem 12 of FIG. 1 stores 
much information during the sporting activity and which can 
be converted to different forms, e.g., averages, peaks, and 15 

totals. In accord with the invention, different buttons and 
combinations of buttons can be used to access all of the 
available information. In addition, other information can be 
denoted, for example, within the display portion 69 to 
identify the different types of information available within 20 

the system. 
For example, yet another form of information which may 

be of interest to sporting persons is the "dead'' time, i.e., the 
time that the person is not skiing or biking during the day. 
For example, a person who hangs out in the bar during part 25 

of the afternoon will not have a high efficiency factor for 
actual ski time as compared to the available ski time. This 
efficiency information is available in accord with the inven­
tion because the microprocessor subsystem 12 of FIG. 1 
preferably includes a clock element (readily known to those 30 

skilled in the art) for indicating processed time over a 
selectable period (the microprocessor subsystem 12 can in 
fact include a 24- hour clock element, much the way a digital 
wrist-watch includes 24-hour information). Accordingly, a 
user can start the system 10 of FIG. 1 at the beginning of the 35 

day by pressing the start/stop button 58, and stop the 
collection of data at the end of the day by again pressing the 
start/stop button 58. The microprocessor subsystem 12 
keeps track of the elapsed time between the start and stop_ of 
the system (i.e., the selectable time period), thereby prov1d- 40 

ing means for determining the user's "dead" time for the 
day. That is, the microprocessor subsystem 12 calculates 
"dead" time by intelligently calculating the total time lapse 
within which a vibrational noise spectrum ( described in 
more detail below in connection with FIG. 4) is present 45 

within the selectable time period; and dividing that total time 
lapse by the selectable time period to obtain a ratio of the 
real activity time versus the user's dead time (for example, 
a ratio of 80% means that the sporting person skied for 80% 
of the day). Dead time information is thereafter easily 50 

determined by subtracting 80% from 100%, to get20% dead 
time. The dead time information is shown, for example, by 
toggling the button 67 to a dead time mode, denoted as "D," 
in the display portion 69, and displaying the dead time as a 
percentage in the display 52. Alternatively, the real activity 55 

time is displayed as a percentage in the display 52 by 
toggling the button 69 until "R" shows up in the display 
portion 69. 

10 
Loft Sensor: Accelerometer Embodiment 

An accelerometer, well known to those skilled in the art, 
detects acceleration and provides a voltage output that is 
proportional to the detected acceleration. Accordingly, the 
accelerometer senses vibration-particularly the vibration 
of a vehicle such as a ski or mountain bike-moving along 
a surface, e.g., a ski slope or mountain bike trail. This 
voltage output provides an acceleration spectrum over time; 
and information about loft time can be ascertained by 
performing calculations on that spectrum. Specifically, the 
microprocessor subsystem 12 of FIG. 1 stores the spectrum 
into memory 13 and processes the spectrum information to 
determine "air" time. 

FIG. 4 illustrates a graph 70 of a representative vibrational 
spectrum 72 that is stored into the microprocessor subsystem 
12 (FIG. 1). The vertical axis 74 of the graph 70 represents 
voltage; while the horizontal axis 76 represents time. At the 
beginning of activity 77-such as when a user of a system 
constructed according to the invention presses the start/stop 
button 58 (see FIG. 3)-the loft sensor 20 of FIG. 1 begins 
acquiring data and transferring that data to the micropro­
cessor subsystem 12 via communication lines llb. This data 
appears highly erratic and random, corresponding to the 
randomness of the surface underneath the vehicle ( e.g., ski 
or vehicle). At time ''tl," the user of the system lofts into the 
air. such as illustrated as location "a" in FIG. 2A and as 
l~tion "c" in FIG. 2B; and lands some time later at time 
''t2 " such as illustrated as location "b" in FIG. 2A and as 
lo~tion "d" in FIG. 2B. The vibrational spectrum between 
t1 and t2 is comparatively smooth as compared to the 
spectrum outside this region because the user's sporting 
vehicle (e.g., the ski or mountain bike) is in the air and is not 
therefore subjected to the random vibrations of the road or 
ski slope. Accordingly, this relatively smooth spectrum 
between t1 and t2 can be readily discerned from the rest of 
the spectrum by the microprocessor subsystem 12 and 
evaluated for "air" time: specifically, "air" time is t2-tl. 

FIG. 4 also shows that the spectrum stops at the end 78 of 
the sporting activity, such as when the user of the system 
again presses the start/stop button 58, FIG. 3. 

In one embodiment of the invention, a user can simply 
start the system 10 of FIG. 1 at the beginning of the day, by 
toggling the start/stop button 58, and stop the system 10 at 
the end of the day, by again toggling the start/stop button 58. 
The issue here, however, is that there may be apparent "air" 
times between the starting and stopping of the system which 
is not, in fact, the "air" time of interest. For example, 
standing in line at a ski lift represents a period within which 
the spectrum 72 appears smooth, and might be mistaken for 
"air" time. Accordingly, the microprocessor subsystem 12 of 
the invention preferably includes process boundary condi-
tions within which "air" time will be excluded. For example, 
one practical boundary condition is: if the spectrum between 
any given "tl" and ''t2" time (FIG. 4) is greater than five 
seconds, then exclude that time from memory as actual "air" 
time. Thus, each time the ski.er stands in line, that smooth 
spectrum which is being processed by the system is ignored. 

Another boundary condition, for example, concerns the 
type of ski.er using the system. Some skiers often make quick 

LOFT SENSOR 
With further reference to FIG. 1, the loft sensor 20 may be 

constructed by several known components. Preferably, the 
sensor 20 is either an accelerometer or a microphone assem­
bly. Alternatively, the sensor 20 may be constructed as a 
mechanical switch that detects the presence and absence of 
weight onto the switch. Each of these alternatives is 
described below. 

60 jump turns down the mountain. These would normally show 
up as mini "air" times. Thus, in accord with another aspect 
of the invention, another boundary condition is: if the 
spectrum between any given "tl" time and ''t2" time (FIG. 
4) is less than 500 ms, then exclude that time from memory 

65 as actual "air" time. Accordingly, each jump turn will not be 
included in the total "air" time for the day, as is expected by 
users of the system. 
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information is transmitted through the user to some degree 
while the user is on the ground, and such information can be 
used, as above, to calculate "air" time. Accordingly, one 
embodiment of the invention includes a system which 

The invention preferably includes an adjustment mecha­
nism to adjust these boundary conditions ( e.g., the five 
seconds maximum and the 0.5 second minimum) so that 
such conditions can be adjusted and optimized to individual 
users. Accordingly, in one embodiment of the invention, 
certain of the buttons 58-67 of FIG. 3 can be used in 
combination to set the maximum and minimum boundary 
conditions. Alternatively, one or more additional buttons can 

5 measures "air" time that mounts directly to a user rather than 
to the vehicle, e.g., a ski. 

Loft Sensor: Weight Switch Embodiment 

In still another embodiment of the invention, the sensor 80 be included within the user interface of FIG. 3 to provide the 
adjustment mechanism. 10 

of FIG. 1 can be a switch that rests below the boot of the ski, 
e.g., the boot 30 of FIG. 2, and that senses pressure caused 
by the weight of the user within the boot. That is, when the 
skier is on the ground, the boot squeezes the switch, thereby 
closing the switch. The closed switch is detected by the 

Another embodiment of the invention internally resets the 
start/stop button 58 when the system senses the lack of 
spectral information for a preselected period of time. Thus, 
after the preselected period, the system has an automatic 
time-out, resulting in the microprocessor subsystem 12 15 

resetting itself as if the start/stop button 58 were pushed. 

microprocessor subsystem 12 (FIG. 1) as a discrete input. 
When a skier jumps into the air, the switch opens up by 
virtue of the fact that relatively no weight is on the switch; 
and this opened switch is also detected and input into 
microprocessor subsystem 12. The microprocessor sub­
system 12 will count at known time intervals (clock rates) 
for the duration of the opened switch, corresponding to the 
jump, and will record how long the jump lasts. 

Accelerometers are commercially available and are rela­
tively cheap items. They are also small, so that all of the 
components 12, 14, 16 and 20 may easily fit within a small, 
lightweight housing. Suitable accelerometers include those 20 

accelerometers shown and described in connection with 
FIGS. 13, 14 and 14A. As described in connection with FIG. 3, the "air" time 

may be recorded as a single jump, or recorded as a succes-
25 sive list of jumps. In addition, the "air" time can be summed 

or integrated into a running total, such as described above. 

Loft Sensor: Microphone Embodiment 

A microphone, also well known to those skilled in the art, 
detects sound waves and provides a voltage output that is 
responsive to the detected sound waves. Accordingly, a 
microphone, like the accelerometer, senses the vibration of 
a vehicle, such as a ski or mountain bike, moving along a 
surface, e.g., a ski slope or mountain bike trail. By way of 
analogy, consider putting one's ear flat onto a desk and 
running an object across the desk As one can readily 
determine, the movement of the object on the desk is readily 
heard in the ear. Likewise, a microphone as the loft sensor 
20 readily "hears" the vibrational movements of the vehicle 
on the surface. Therefore, like the aforementioned 
accelerometer, a vibrational spectrum such as shown in FIG. 

FIG. 6 illustrates the manner in which one switch is 
formed, in accord with the invention (for illustrative 
pmposes, the drawing of FIG. 6, like most of the drawings 

30 herein, are not to scale; and further shows disproportionate 
sizes of elements of the invention at least). A boot 100 (e.g., 
the ski boot 30 of FIG. 2) rests on top of a compressible 
material 102, e.g., foam, that includes a switch 104. When 
the user steps on the compressible material 102, the com-

4 is generated by the microphone loft sensor during a user's 
sporting activity. As above, the microprocessor subsystem 
12 utilizes the spectrum to determine "air" time. 

35 pressible material 102 compresses and causes the switch 104 
to close, completing the circuit 106 (for illustrative 
pmposes, the circuit 106 is shown simply as a switch 104, 
battery 108 and resistor 110; and the circuit 106 is shown 
externally when in fact the circuit is within the system of the 

Like accelerometers, microphones are also commercially 
available and are relatively cheap. They are also small, so 
that all of the components 12, 14, 16 and 20 may easily fit 
within a small, lightweight housing. 

40 invention and in communication with the microprocessor 
subsystem 12). When the switch 104 is closed, the circuit is 
in an ON condition, and when the switch 104 is not closed, 
the system is in an OFF condition. Accordingly, the micro­
processor subsystem 12 senses the ON and OFF conditions 

FIG. 5 illustrates one embodiment of a microphone 
assembly 80 suitable for use with the invention. Specifically, 

45 to calculate "air" time. Specifically, the time between an 
OFF condition and an ON condition can be used to deter-

a system 82 constructed according to the invention mounts, 
for example, to a ski 84 (for illustrative purposes, only the 
loft sensor portion 80 and microprocessor subsystem 81 are 50 

shown as part of the system 82 even though other compo­
nents such as the display and user interface are present 
within the system 82). The microphone assembly 80 pref­
erably includes a tube portion 86 to funnel the sound waves 
88 coming from the ski surface 90 to the microphone 55 

element 92, e.g., a piezoelectric element known to those 
skilled in the art. During operation, the vibrational motion 
caused by the ski's interaction with the surface underneath 
the ski generates the sound waves 88 detected by the element 
92, which converts the sound waves to voltages. These 60 
voltages are sampled and stored in the microprocessor 
subsystem 12 so that the information can be processed to 
extract the "air" information. 

Depending on the sensitivity of the accelerometers and 
microphone assemblies, described above, it is feasible to 65 
attach the system of the invention directly to a user of the 
system as opposed to the vehicle. The vibrational or sound 

mine "air" time. 
Another embodiment of the invention which is suitable 

for use as the loft sensor 20, FIG. 1, includes a pad that is 
placed under the skier's boot and that changes capacitance 
as a function of a change of applied pressure. For example, 
consider FIG. 7 (again with illustrative ski boot 100) which 
shows a compressible material 112 and a capacitance­
changing element 114 that changes capacitance under vary­
ing applied pressures. This capacitance-changing element 
112 is connected in circuit 116, including the illustrative 
battery element TIS and resistor 120, with the system of the 
invention such that its capacitance is converted to a digital 
signal by conditioning electronics, such as shown in FIG. 8. 
As above, the circuit of FIG. 7 is shown illustratively and 
without the other necessary components ( e.g., the micropro­
cessor subsystem) of the invention. Those skilled in the art 
understand that the components 112, 114, 115, 116, 118 and 
120 connect integrally with a system (e.g., the system 10 of 
FIG. 1) constructed according to the invention. 

By way of background, a capacitor consists of two 
parallel plates separated by a dielectric material. The capaci-
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tance is directly proportional to the cross sectional area of 
the plates and inversely proportional to the distance between 
the plates. When the dielectric is the compressible material 
112, FIG. 7, then the pressure applied to the material 112 
changes the distance between the plates 115a, 115b of the 5 

capacitance-changing element 114, thereby proportionately 
increasing the capacitance. 

FIG. 8 shows a monostable multivibrator 122, e.g., a 
NE555, in accord with the invention which converts the 
varying capacitance (illustrated as portion 124) from the 10 

capacitance-changing element 114 of FIG. 7 to information 
suitable for calculating "air" time. Aresistor 126 connects in 
circuit with the portion 124 and the multivibrator 122. The 
output pulse train 128 is directly dependent on the product 

14 
constructed according to the invention and including a 
Central Processing Unit (CPU) 152, memory 154, interface 
electronics 156, and conditioning electronics 158. The user 
interface 160, such as the interface 14 of FIG. 1, and 
including the button inputs of FIG. 3, connects to the 
subsystem such as shown and directly to the conditioning 
electronics 158. The display 162, such as the display 16 of 
FIG. 1, preferably connects to the subsystem such as shown 
and directly to the CPU 152. 

The CPU 152 includes a microprocessor 152a, Read Only 
Memory (ROM) 152b (used to store instructions that the 
processor may fetch in executing its program), Random 
Access Memory (RAM) 152c (used by the processor to store 
temporary information such as return addresses for subrou-

of the resistance "R" and variable capacitance "C". 
The resistance R may be fixed while the capacitance C is 

dependent on the pressure exerted on the pad 112 thus 
shifting the frequency of a pulse train 128. The pulse train 
128 repetition rate is indicative of the value of capacitance 

15 tines and variables and constant values defined in a proces­
sor program), and a master clock 152d. The microprocessor 
152a is controlled by the master dock 152d that provides a 
master timing signal used to sequence the microprocessor 

of 124. When the pulse train 128 repetition rate increases the 20 

value of C 124 has decreased and the skier's boot is applying 
less pressure on the pad 112. This event marks the beginning 
of the "air time" measurement. When the pulse train 128 
repetition rate decreases, meaning a sudden increase of 
capacitance, the boot is now applying greater pressure on the 25 

ski, signifying the end of the "air" time measurement. The 
length of time that the pulse train 128 remains at the higher 
repetition rate is equal to the amount of time the ski is off the 
ground. That amount of time is the loft or "air" time. 

30 
Alternatively, and such as shown in FIG. 9, the change in 

capacitance can be used in a filter which passes a pulse train 
during low capacitance levels (no boot pressure) and which 
filters out the pulse train during high capacitance events 
(high boot pressure). For example, a capacitance-changing 35 
element 130 (e.g., the capacitance-changing circuit 116 of 
FIG. 7) connects to the input of a Schmidtt Trigger CMOS 
gate 133 and ground. A pulse generator 131 connects 
through a fixed resistor R 132 to the capacitance-changing 
element 133 and the Schmidtt Trigger CMOS gate 133. The 40 
pulse generator 131 produces a steady pulse train 134. When 
the capacitance changing element 130 is at a high 
capacitance, corresponding to a high boot pressure meaning 
that the ski is on the ground, the combination of the fixed 
resistance R 132 and the capacitance of the capacitance- 45 
changing element 130 absorbs the pulse train and the output 
of the Schmidtt Trigger CMOS gate 133 is constant. On the 
other hand, when the ski.er takes flight, the capacitance of the 
capacitance-changing element 130 is low, thus allowing the 
pulse train 134 to pass through to the Schmidtt Trigger 50 
CMOS gate 133 input. The output of the Schmidtt Trigger 
CMOS gate 133 in this latter case toggles at the same rate 
as the pulse train 131, thereby identifying a condition of 
"air" time. A discrete input is thus used by the processor to 
sample for the existence of the pulse train to calculate "air" 

55 
time. 

MICROPROCESSOR SUBSYSTEM 

The microprocessor subsystem 10 of FIG. 1 can include 
a microcontroller element, a microcontroller element with 60 
reduced functionality to conserve power, or a microproces­
sor element with associated memory and logic to perform 
the requisite calculations of the invention, including the 
processing power to drive the display 16 and user interface 
14. Preferably, however, the microprocessor subsystem 12 is 65 
constructed by several known components, such as shown in 
FIG. 10. FIG. 10 shows microprocessor subsystem 150 

152a through its internal states in its execution of each 
processed instruction. The clock 152d is the master time 
source through which time may be deduced in measuring 
velocity or air time (for example, to determine the elapsed 
time from one event to another, such as the lapsed time "tl" 
to "t2" of FIG. 4, the clockrate provides a direct measure of 
time lapse). 

The microprocessor subsystem 150, and especially the 
CPU 152, are preferably low power devices, such as CMOS; 
as is the necessary logic used to implement the processor 
design. 

The subsystem 150 stores information about the user's 
activity in memory. This memory may be external to the 
CPU 152, such as shown as memory 154, but preferably 
resides in the RAM 152c. The memory may be nonvolatile 
such as battery backed RAM or Electrically Erasable Pro­
grammable Read Only Memory (EEPROM). External sig-
nals 164 from the speed and/or loft sensors, e.g., the speed 
sensor 18 and loft sensor 20 of FIG. 1, are connected to the 
conditioning electronics 158 which filters, scales, and, in 
some cases, senses the presence of certain conditions, such 
as zero crossings. This conditioning essentially cleans the 
signal up for processing by the CPU 152 and in some cases 
preprocesses the information. These signals are then passed 
to the interface electronics 156, which converts the analog 
voltage or currents to binary ones and zeroes understood by 
the CPU 152. 

The invention also provides for intelligence in the signal 
processing, such as achieved by the CPU 152 in evaluating 
historical data. For example, ''air" time may be determined 
by the noise spectra that changes abruptly, such as indicating 
a leap, instead of a noise spectra representing a more gradual 
change that would occur for example when a skier slows to 
a stop. As previously noted, a minimum quiet time is 
required, in certain embodiments of the invention, to differ­
entiate between ''air'' time and the natural motions associ­
ated with turning and skiing ( e.g., jump skiing). Further, in 
other certain embodiments, a maximum time is also pro­
grammed to differentiate "air" time from an abrupt stop, 
such as standing in a lift line. 

SPEED SENSOR 

In accord with the invention, if speed is calculated within 
the system, the speed sensor 118 of FIG. 1 can take one of 
several fonns, including: (1) a pitch detection system· that 
detects the "pitch" of the vibrational spectrum and that 
converts the pitch to an equivalent speed; (2) a laser-based 
or sound-based Doppler-shift sensor; (3) an accelerometer-
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based speed sensor; ( 4) a pressure-based speed sensor; and 
(5) a voltage-resistance sensor 

16 
also must be calibrated to obtain the correct speed informa­
tion. These calibrations are typically programmed into the 
microprocessor subsystem memory, e.g., the memory 13 of 
subsystem 12 of FIG. 1. Further, in certain embodiments of 

It should be noted that in either of the speed or loft 
sensors, it may be preferable to incorporate state machine 
logic within the sensor in order to preprocess the data for the 
microprocessor subsystem. Thus, in accord with the 
invention, processing logic such as described herein in 
connection with the microprocessor subsystem can be 
incorporated, at least in part, within one or both of the speed 
and loft sensors. Because of the complexity of the speed 
sensor, such preprocessing power is more appropriately 
within the speed sensor. 

5 the invention, the system stores different spectrum calibra­
tions for different activities so that a user can move the 
system from one sport to another. Accordingly, one or more 
buttons such as the buttons 58-67 of FIG. 3 are introduced 
to the user interface, such as known to those skilled in the 

10 art. in order to selectively access the different spectrum 
calibrations. 

Speed Sensor: Doppler-based 
Speed Sensor: Pitch Detection 

In accord with this embodiment, no separate speed sensor 
element, e.g., the sensor 18 of FIG. 1, is required. Rather, the 
vibrational spectrum that is generated by the loft sensor 20, 
and particularly the accelerometer or microphone embodi­
ment discussed in connection with FIG. 4, will be used to 
determine the pitch of the vibration and, thereby, the equiva- 20 

lent speed. By way of example, note that a skier generates 

It is well known that Doppler radar is used by police 
15 vehicles to detect speed. In accord with this embodiment of 

the invention, the same principles apply to the measurement 
of speed of the sporting vehicle. For example, consider FIG. 
12. 

a scraping sound on hard-packed snow and ice. When the 
skier changes velocity, that scraping sound changes in pitch. 
The spectrum shown in FIG. 4 outside the t1/t2 region (but 
within the "start" and "end" region) is, effectively, that pitch. 25 

By calibrating the microprocessor subsystem 12 to associate 
one pitch as one velocity, and so on, the speed of the vehicle 
(e.g., ski and mountain bike) may be determined by spectral 
content. 

In accord with the invention, one method for determining 
30 

the "pitch" of the spectrum outside the tl/t2 loft region of 
FIG. 4 (and within the start/stop ti.me) is to determine the 
"best fit" sine wave to the vibrational spectrum data. This 
sine wave will have a frequency, or "pitch" that may be 

35 
quantified and used to correlate velocity. 

This spectral content may be determined, in part, by the 
conditioning electronics 158 of FIG. 10 such to determining 
rise ti.mes to infer a bandwidth of the information. The 
conditioning electronics 158 and/or CPU 152 can also 40 
measure the ti.me between successive zero crossings, which 
also determines spectral content. 

For example, FIG. 11 illustrates a spectrum 166 generated 
from a sensor such as a sensor 18 or 20 (FIG. 1), or 82 (FIG. 
5), or 202a-202d (FIG. 13 below). The spectrum 166 thus 45 
represents an acceleration spectrum or sound spectrum such 
as described herein. The microprocessor subsystem 12 of 
FIG. 1 evaluates the spectrum 166 and generates a best-fit 
sine wave 167 to match the primary frequency of the 
spectrum 166 over ti.me. FIG. 11 shows illustratively a 50 

situation where a vehicle, such as a ski, moves slowly at first, 
corresponding to a lower sine-wave frequency, then faster, 
corresponding to a higher frequency sine wave, and then 
slower again. This pitch transition is interpreted by the 
microprocessor subsystem ( e.g., the subsystem 12 of FIG. 1) 55 

as a change of speed. Specifically, the microprocessor sub­
system of the invention is calibrated in this embodiment to 
associate a certain frequency with a certain speed; and speed 

FIG. 12 shows a representative ski 170 (partially shown) 
with a Doppler-based sensor 172 mounted thereon (for 
illustrative purposes, the Doppler-based sensor is shown 
without the other elements of the system, such as the user 
interface and microprocessor). The sensor generates an 
electromagnetic beam 174, such as a laser beam, to bounce 
off the ground 176 (e.g., the ski slope) while the user of the 
system conducts the activity (e.g., skiing). The electromag-
netic beam 174 is reflected off the ground by particles 178 
which scatter at least a portion of the energy back to the 
sensor 172 along approximately the same path. Because the 
ski 170 is in motion, the returned energy is at a slightly 
different frequency from the outgoing frequency; hence the 
Doppler shift, which is a measurable quantity. Note that the 
sensor 172 must be arranged to generate a beam along the 
side ( or in front or back of) the ski in order to "see" the 
ground 176. 

The energy beam 174 is generated in one of two general 
ways: by a laser diode (to generate a laser beam) or by a 
piezoelectric transducer (to produce an ultrasonic beam). 
FIG. 12a, for example, shows a sensor 172' comprising a 
laser diode 180. The diode 180 generates a laser beam 174' 
which is reflected by the particles 178' back to the sensor 
172'. A small beam-splitting mirror 182 reflects part of the 
returned beam to a detector 184 which is connected under 
the overall control of the microprocessor subsystem 186, 
e.g., the subsystem 12 of FIG. 1 (for illustrative purposes, 
the other elements of the system of the invention, e.g., the 
user interface, are not shown in FIG. 12a). The subsystem 
186 evaluates the frequency difference between the outgoing 
beam from the diode 180 and the returned frequency from 
the detector 184. The frequency difference is readily con-
verted to speed that is displayed on the display, e.g., the 
display 16 of FIG. 1. 

Likewise, FIG. 12b shows a sensor 172" comprising a 
piezoelectric transducer 190 which generates an ultrasonic 
beam 174" that reflects from particles 178" back to the piezo 
transducer 190, which is connected under the overall control 
of the microprocessor subsystem 192, e.g., the subsystem 12 
of FIG. 1 (for illustrative purposes, the other elements of the is thus known for the variety of pitches observed during an 

activity, such as illustrated in FIG. 11. 60 system of the invention, e.g., the user interface, are not 
shown in FIG. llb). The microprocessor subsystem. 192 
generates a voltage at a set frequency to drive the piezo­
electric transducer 190, to thereby generate the beam 174". 

It should be noted that the pitch information is surface 
dependent (and vehicle dependent). That is, a ski-over­
snow-speed-spectrum has a different spectrum than a 
bicycle-over-ground-spectrum. Accordingly, different cali­
brations must be made for different vehicles and speeds, in 65 
accord with the invention. Further, certain spectrums may 
actually decrease in frequency as speed increases; which 

The reflected Doppler-shifted beam returns through the 
transducer 190 (alternatively, through another piezo trans­
ducer (not shown)) and generates a voltage at the frequency 
of the reflected beam. The subsystem 192 evaluates the 
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It should also be noted that any of the accelerometers 
202a-202d of FIG. 13 can be used, in accord with the 
invention, as the loft sensor 20 of FIG. 1 and without a 
separate component to measure "air" time. This is because 

frequency difference between the outgoing ultrasonic beam 
174" and the returned frequency. As above, the frequency 
difference is readily converted to speed (via a conversion 
technique that is known to those skilled in the art) that is 
displayed on the display, e.g., the display 16 of FIG. 1. 

Loft Sensor: Accelerometer Based 

5 each of the accelerometers 202a-202d generate a spectrum 
such as described in connection with FIG. 4. Accordingly, 
one or more of the accelerometers 202a-202d can be used 
to determine "air" time, described above, without the need Modem navigation systems utilize a plurality of acceler­

ometers to determine speed and direction. Particularly com­
plex military systems, for example, utilize three translational 10 
and three rotational accelerometers to track direction and 
speed even during complex angular movements and at 
extremely high velocities. In accord with the invention, a 
similar plurality of accelerometers is used to determine 
speed. However, unlike military systems, one goal of the 
invention is to track speeds of sporting vehicles (e.g., a ski) 
that generally travel in one direction, namely forward 
Therefore, the complexity of the accelerometer package is 
reduced since the orientation of the sensor may be fixed to 
the vehicle; and fewer than six accelerometers can be used 

for a separate loft sensor. 
FIG. 14 schematically illustrates process methodology, 

according to the invention, which converts a plurality of 
acceleration inputs to speed. For example, when a plurality 
of six accelerometers ( e.g., similar to the accelerometers 
202a-202d of FIG. 13) are connected to a microprocessor 

15 subsystem such as the subsystem 150 of FIG. 10, the process 
methodology of the invention is preferably shown in FIG. 
14. Specifically, six accelerometers are connected with vari­
ous sensitive orientations to collect pitch 207a yaw 207b, 
roll 207c, surge 207d, heave 207e, and sway 207f accelera-

to determine speed 
Accelerometers are well-known to those skilled in the art. 

20 tions. These accelerations are conditioned by the condition­
ing electronics 158' through the interface electronics 156' 
and CPU 152' to calculate speed, such as known to those 
skilled in the art of navigational engineering (for example, 
Gyroscopic Theory, Design, and Instrumentation by Wrigley 

They include, for example, translational and rotational 
accelerometers. FIG. 13 illustrates a speed sensor 200 con­
structed according to the invention and which includes a 
plurality of accelerometers 202a-202d. The accelerometers 
202a-202d sense various accelerations in their respective 
axes (accelerometers sense acceleration along a predefined 
axis, translational or rotational), and each of the outputs 
from the accelerometers are input to the microprocessor 
subsystem 204, e.g., the subsystem 12 of FIG. 1, via 
communication lines 206a-206d. The orientation of the 
sensitive axis of each accelerometer 202a-202d is stored in 
the microprocessor subsystem 204 so that a particular accel­
eration in one axis is properly combined with acceleration 35 
values in other axes (as described in more detail below in 
connection with FIGS. 14 and 14a). 

25 et al., MIT Press (1969); Handbook of Measurement and 
Control by Herceg et al, Schaevitz Engineering, Pensauker, 
NJ, Library of Congress 76-24971 (1976); and Inertial 
Navigation Systems by Broxmeyer, McGraw-Hill (1964) 
describe such calculations and are hereby incorporated 

30 herein by reference). The elements 158', 156' and 152' are 
similar in construction to the elements 158, 156 and 152 
described in connection with FIG. 10. 

One key point that must be addressed with the 
accelerometer-based approach: gravity has a huge effect on 
the accelerometer signals; and gravity must be compensated 40 

for in order to achieve reasonable speed accuracy. Therefore, 
one or more of the accelerometers 202a-202d are used to 
determine and measure the force or gravity relative to the 
angle of the vehicle (e.g., the ski) so that gravity may be 
compensated for by the subsystem 204. Specifically, when 45 
the sensor 200 is pointed either downhill or uphill, gravity 
tends to reduce or increase the measured acceleration output; 
and that reduction or increase must be adjusted for or else 
the conversion from acceleration to speed (i.e., the integral 
of acceleration over time) will be next to useless. 50 

Accordingly, the orientations of the accelerometers 
202a-202d relative to their respective sensitive axes must be 
known by the subsystem 204 in order to compensate for the 
acceleration of gravity. which is generally perpendicular to 
the motion of the vehicle, but which has a component 55 

acceleration in the direction of movement when the vehicle 
is pointed downwards or upwards. 

It should be clear to those skilled in the art that fewer, or 
greater, numbers of accelerometers are within the scope of 
the invention, so long as they collectively determine speed 60 

In effect, the fewer number of accelerometers results in 
reduced accuracy; not reduced functionality. Rather, in an 
ideal situation, one accelerometer can be used to detect 
speed; which is the integral of the acceleration over time. 
Further, a double integration over the same period provides 65 
distance; and, therefore, the invention can also provide 
distance in at least one embodiment of the invention. 

FIG. 14A schematically illustrates further process meth­
odologies according to the invention wherein the six accel­
eration inputs 207a-207f are processed by the microproces­
sor subsystem of the invention (e.g., subsystem 12 of FIG. 
1) such that centripetal, gravitational, and earth rate com­
pensations are performed so that the various accelerations 
are properly integrated and compensated to derive speed 
(and even direction and distance). Specifically, a micropro­
cessor subsystem of the FIG. 14A embodiment includes a 
centripetal acceleration compensation section 208a which 
compensates for motions of centripetal accelerations via 
inputs of surge 207d, heave 207e, and sway 207f. A gravity 
acceleration compensation section 208b in the subsystem 
further processes these inputs 207d-207fto compensate for 
the acceleration of gravity, while a earth rate compensation 
section 208c thereafter compensates for the accelerations 
induced by the earth's rotation (e.g., the earth rate accelera­
tion at the equator is approximately opposite in direction to 
the force of gravity). 

Also shown in FIG. 14A are translational integrators 
209a-209c which convert the compensated accelerations 
from inputs 207d-207f to translational velocities by inte­
gration. Integrators 210a-210c likewise integrate inputs of 
pitch 207ayaw 207b, androll 207c to angular velocity while 
integrators 211a-211c provide a further integration to con­
vert the angular velocities to angular position. The angular 
positional information and translational velocity information 
is combined and processed at the speed and direction 
resolution section 212 to derive speed and direction. 
Preferably, the subsystem with the components 208, 209, 
210, 211 and 212 is calibrated prior to use; and such 
calibration includes a calibration to true North (for a cali­
bration of earth rate). 

It should be noted that fewer of the inputs 207a-207fmay 
be used in accord with the invention. For example, certain of 
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the inputs 207a-207f can be removed with the section 208a 
so that centripetal acceleration is not compensated for. This 
results in an error in the calculated speed and direction; but 
this error is probably small so the reduced functionality is 
worth the space saved by the removed elements. However, 
with the increased functionality of the several inputs 
207a-207f. it is possible to calculate loft height in addition 
to speed because distance in three axes is known. Therefore, 
the invention further provides, in one embodiment, infor­
mation for displaying height achieved during any given "air'' 
time, as described above. 

It should be apparent to those in the art that the acceler­
ometers of FIG. 13-14 provide sufficiently detailed infor­
mation such that the whole of the system according to the 
invention can be mounted to a user of the system directly, 
rather than directly to a vehicle. With the scope of the 
compensations described in connection with FIG. 14A, for 
example, movements of the human body, e.g., centripetal 
motions, may be compensated for to derive speed and/or loft 
time information that is uncorrupted by the user's move­
ments. Such compensations, however, require powerful pro­
cessing power. 

Speed Sensor: Pressure Based 

20 
makes contact with the snow and the top 243b of the 
contacts are connected to a voltage-measuring circuit within 
the conditioning electronics (such as the electronics 158 of 
FIG. 10 and such as known to those skilled in the art). When 

5 the snowboard 242 is flat on the snow, a conduction path is 
set up between the two contacts 240a, 240b and through the 
snow. When the electromagnet 241 is energized, a magnetic 
field 244 is imposed on the conduction path. As the snow­
board 242 moves in the forward direction 245, the conduc-

10 tion path through the snow moves with the snowboard 242. 
This represents a moving conductor in a magnetic field; and 
as Faraday's theorem requires, a voltage 246 across the two 
terminals 240a, 240b will be generated that is proportional 
to the snowboarder's speed. This voltage 246 is read by the 

15 
microprocessor subsystem (e.g., the subsystem 12 of FIG. 
1). When the voltage abruptly goes to zero, and thereafter 
returns to a high voltage, the microprocessor subsystem 
determines that the gap in voltage is "air" time. Accordingly, 
in such an embodiment, no separate sensor 20 is required to· 

20 
measure "air" time ( such as described above). 

Those skilled in the art will appreciate that the elements 
of FIGS. 16-16B are shown illustratively for ease of under­
standing and without the further necessary elements of the 
invention, e.g., the microprocessor subsystem 12 of FIG. 1. 

It should be clear to those skilled in the art that certain 
modifications can be made to the invention as described 
without departing from the scope of the invention. For 
example, vehicles other than skis and mountain bikes may 
be used with the invention. One vehicle, the snowboard, 

30 used in the ever popular snowboarding sport, is particularly 
well-suited for the invention ( e.g., there is no jump skiing). 
The snowboard also has a wide body and a system con­
structed according to the invention can be incorporated 
within the body with the user interface, display, and asso-

Pressure of the air is used in aviation to determine how 
25 

high an aircraft is. The higher the altitude the lower the air 
pressure. Pressure sensors according to the invention con­
vert air pressure to an analog voltage. When mounted to a 
snowboard 220, such as shown in FIGS. 15 and 15A, the 
pressure sensor 221 is used to determine the altitude of the 
snowboarder. This voltage is read by the microprocessor 
subsystem (e.g., the subsystem 12 of FIG. 1) at a fixed rate 
and differentiated to determine rate of descent or speed in the 
vertical direction. This may be converted to speed along the 
path by knowing the grade or angle of descent. Angle of 
descent is known by predetermining the geometry of the ski 
path or by the addition of a inclinometer 222 which gives a 
voltage dependent upon the angle, with respect to vertical, of 
the platform. The inclinometer 222 measures zero when the 
ski is traveling along a level path and the pressure sensor is 
showing a constant pressure. When the ski moves downhill, 
for example, the inclinometer 222 measures the angle of 
descent and the pressure sensor measures ever increasing 
pressure. Since the angle of descent is known, as is the rate 

35 ciated buttons at the snowboard surface, for easy access. 
FIG. 17 shows such an improvement to a snowboard in 
accord with the invention. Specifically, a snowboard 270, 
with boot holder 271, incorporates a system 272 constructed 
according to the invention. The system 272, like the system 

40 10 of FIG. 1, has a display 274, a user interface 276 that 
provides a user with buttons to selectively access speed and 
loft time, as described above, and one or more display 
portions 278 to display identification information about the 
displayed times (such as described in connection with FIG. 

45 3). 
of descent, the true speed is determined and displayed. 

Those skilled in the art should understand that the ele­
ments 221 and 222 are connected in circuit with the further 
elements of the invention, e.g., the microprocessor sub­
system 12 of FIG. 1; and that elements 221 and 222 are 
shown in FIG. 15 for illustrative purposes only when in fact 
they exist integrally with the system of the invention, e.g., 
the system 10 of FIG. 1. 

Speed Sensor: Voltage-Resistance Based 

Under-water vehicles and many oceanographic instru­
ments measure water velocity by taking advantage of the 
principle discovered by Faraday that a conductor moving 
through a magnetic field produces a voltage across the 
conductor. The voltage produced is greatest when the con­
ductor is orthogonal to the magnetic field and orthogonal to 
the direction of motion. This principal is used, in accord with 
the invention, to determine the speed that a skier moves over 
the snow in winter skiing or over the water in water skiing. 

FIG. 18 shows yet another use of the invention. 
Specifically, a further application of the invention is found 
in the sport of ski jumping and ski flying. Ski flying is 
similar to ski jumping except that ski jumping uses special, 

so extralong skis, while ski flying uses standard alpine skis. The 
participant 300 skis down the long ramp 302, which may be 
as high as twenty-five stories, and launches horizontally into 
the air at the end 304 of the ramp 302. The objective of the 
sport is for the participant 300 to "jump" or "fly" through the 

55 air for as long as possible, and covering the greatest distance 
as possible. A system constructed according to the invention 
(not shown) is attached to the ski 310 to measure "air" time, 
speed, and distance, as described herein. In particular, the 
speed at the end 304 is used to predict distance by well-

60 known Newtonian physics so that the participant's overall 
jump distance is calculated. This removes the necessity of 
having judges and/or other expensive equipment monitor the 
event, as the recorded "air" and jump distance is readily 
displayed by the system of the invention. 

As shown in FIGS. 16 and 16A, an electromagnet 241 is 65 
mounted to a snowboard 242. Two contacts 240a, 240b are 
mounted to the snowboard 242 such that the bottom 243a 

It is accordingly intended that all matter contained in the 
above description or shown in the accompanying drawings 
be interpreted as illustrative rather than in a limiting sense. 
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It is also intended that the following claims cover all of 
the generic and specific features of the invention as 
described herein, and all statements of the scope of the 
invention which, as a matter of language, might be said to 
fall there between. 

Having described the invention, what is claimed as new 
and secured by Letters Patent is: 

1. Apparatus for determining the loft time of a moving 
vehicle off of a surface, comprising: 

5 

a loft sensor for sensing a first condition that is indicative 10 

of the vehicle leaving the surface, and a second con­
dition indicative of the vehicle returning to the surface, 
the loft sensor comprising one or more accelerometers 
for generating a vibrational spectrum of the vehicle, 
and wherein the first and second conditions correspond 15 

to a change in the vibrational spectrum; 
a microprocessor subsystem for determining a loft time 

that is based upon the first and second conditions; and 
display means for displaying the loft time to a user of the 

apparatus. 20 

2. Apparatus for determining the loft time of a moving 
vehicle off of a surface, comprising: 

a loft sensor for sensing a first condition that is indicative 
of the vehicle leaving the surface, and a second con-

25 
dition indicative of the vehicle returning to the surface, 
the loft sensor comprising a microphone subassembly 
for generating a noise spectrum of the vehicle, and 
wherein the first and second conditions correspond to a 
change in the noise spectrum; 30 

a microprocessor subsystem for determining a loft time 
that is based upon the first and second conditions; and 

display means for displaying the loft time to a user of the 
apparatus. 

3. Apparatus according to claims 1 or 2, wherein the 35 

microprocessor subsystem further comprises means for 
assessing boundary conditions of the spectrum and for 
excluding certain conditions from the determination of loft 
time. 

4. Apparatus according to claim 3, wherein the micropro- 40 

cessor subassembly further comprises (i) means for deter­
mining a pitch of the spectrum by determining a best-fit sine 
wave to a primary frequency of at least part of the spectrum, 
and (ii) means for correlating the pitch to a vehicle speed. 

5. Apparatus according to claim 4, wherein the micropro- 45 
cessor subassembly further comprises means for correlating 
a higher pitch frequency with a higher vehicle speed and for 
correlating a lower pitch frequency with a lower vehicle 
speed. 

6. Apparatus according to claim 4, further comprising 50 
means for calibrating the microprocessor subassembly 
wherein a selected pitch frequency corresponds to a selected 
vehicle speed 

7. Apparatus according to claim 4, further comprising (i) 
means for storing information including look-up tables with 55 
pitch-to-speed conversions for a plurality of vehicles, and 
(ii) means for selecting one of the vehicles, wherein a user 
selects the vehicle being used so that the apparatus correlates 
a particular pitch with a speed for the selected vehicle. 

8. Apparatus according to claim 2, further comprising a 60 
tube portion that is connected to the vehicle for funneling 
sound waves to the microphone assembly. 

9. Apparatus for determining the loft time of a moving 
vehicle off of a surface, comprising: 

a loft sensor for sensing a first condition that is indicative 65 
of the vehicle leaving the surface, and a second con­
dition indicative of the vehicle returning to the surface, 

22 
the loft sensor having a circuit that is responsive to a 
weight of a user of the vehicle, the circuit having a 
compressible material and a capacitance-changing ele­
ment that changes in capacitance once the material is 
compressed; 

a microprocessor subsystem for determining a loft time 
that is based upon the first and second conditions, the 
microprocessor sub system having means for detecting 
changes in the capacitance and for determining the loft 
time based upon the changes in capacitance; and 

display means for displaying the loft time to a user of the 
apparatus. 

10. Apparatus for determining the loft time of a moving 
vehicle off of a surface, comprising: 

a loft sensor for sensing a first condition that is indicative 
of the vehicle leaving the surface, and a second con­
dition indicative of the vehicle returning to the surface; 

a microprocessor subsystem for determining a loft time 
that is based upon the first and second conditions; 

a speed sensor comprising a plurality of accelerometers 
connected to the microprocessor sub system, each of 
the accelerometers sensing acceleration relative to a 
sensitive axis, the microprocessor sub system further 
comprising means for processing the plurality of accel­
eration signals to compensate for the forces of gravity 
and to determine a speed of the vehicle; and 

display means for displaying the loft time to a user of the 
apparatus. 

11. Apparatus according to claim 10, wherein the micro-
processor subsystemfurther comprises integration means for 
integrating the acceleration signals to determine distance 
traveled in at least one of the following axes: (i) in a forward 
axis that is substantially parallel to the movement by the 
vehicle along the surface, and (ii) in a height axis that is 
substantially perpendicular to movement by the vehicle 
along the surface. 

12. Apparatus according to claim 10, wherein the micro­
processor subsystem further comprises means for compen­
sating for one or more of the following forces associated 
with the acceleration signals in order to determine speed 
more accurately: forces of centripetal acceleration; and 
forces of the earth's rotation. 

13. Apparatus for determining the loft time of a moving 
vehicle off of a surface, comprising: 

a loft sensor for sensing a first condition that is indicative 
of the vehicle leaving the surface, and a second con­
dition indicative of the vehicle returning to the surface; 

a microprocessor subsystem for determining a loft time 
that is based upon the first and second conditions; 

a speed sensor having (i) a pressure-to-voltage sensor for 
generating a voltage corresponding to an atmospheric 
pressure at the apparatus, and (ii) an inclinometer for 
determining an angle of orientation of the apparatus 
relative to horizontal, and wherein the microprocessor 
sub system comprises means for converting the voltage 
and angle to a rate of descent to determine a speed of 
the vehicle; and 

display means for displaying the loft time to a user of the 
apparatus. 

14. Apparatus for determining the loft time of a moving 
vehicle off of a surface, comprising: 

a loft sensor for sensing a first condition that is indicative 
of the vehicle leaving the surface, and a second con­
dition indicative of the vehicle returning to the surface; 

a microprocessor subsystem for determining a loft time 
that is based upon the first and second conditions; 
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a speed sensor connected in circuit with the microproces­
sor sub system and having (i) a voltage-measuring 
circuit having a pair of conductors arranged to contact 
the surface so that the surface is part of the circuit, and 
(ii) an electromagnet for selectively generating a mag- 5 

netic field on the circuit, wherein a voltage generated 
by the circuit is proportional to a speed of the vehicle; 
and 

display means for displaying the loft time to a user of the 
apparatus, the microprocessor sub system having 10 

means for converting the voltage to a speed for display 
on the display means. 

15. In a sporting vehicle of the type ridden by a user on 
a surface, the sporting vehicle being selected from the group 
of (i) snowboards, (ii) snow skis, (iii) water skis, (iv) skis for 15 
ski jumping, and (v) skis for ski flying, the improvement 
comprising: 

a speed sensor having (i) a voltage-measuring circuit 
including a pair of conductors arranged to contact the 

24 
surface so that the surface is part of the circuit, and (ii) 
an electromagnet for selectively generating a magnetic 
field on the circuit, wherein a voltage generated by the 
circuit is proportional to a speed of the vehicle; 

a microprocessor subsystem for determining a speed of 
the vehicle that is based upon the voltage; 

display means for displaying the speed to a user of the 
apparatus. 

16. In a sporting vehicle of claim 15, the further improve­
ment comprising a loft sensor for sensing a first condition 
that is indicative of the vehicle leaving the surface, and a 
second condition indicative of the vehicle returning to the 
surface, and wherein the microprocessor subsystem further 
comprises means for determining a loft time that is based 
upon the first and second conditions. 

* * * * * 
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REQUEST FOR EX PARTE REEXAMINATION TRANSMITTAL FORM 

Address to: 

Mail Stop Ex Parte Reexam 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Attorney Docket No.: A209779 

Date: April 4, 2014 

1 · 0 This is a request for ex parte reexamination pursuant to 37 CFR 1.510 of patent number 6059576 

issued May 9, 2000 The request is made by: 

0 patent owner. D third party requester. 

2. 0 The name and address of the person requesting reexamination is: 

LoganTree LP 

PO Box 2345 

Boerne, TX 78006 

3. Requester claims D small entity (37 CFR 1.27) or D micro entity status (37 CFR 1.29) - only a patent 
owner requester can claim micro entity status. 

4. D a. A check in the amount of $ ______ is enclosed to cover the reexamination fee, 37 CFR l.20(c)(l); 

0 b. The Director is hereby authorized to charge the fee as set forth in 37 CFR l.20(c)(l) 

D C. 

0 d. 

to Deposit Account No. 19-4880; 

Payment by credit card. Form PT0-2038 is attached; or 

Payment made via EFS-Web. 

5. 0 Any refund should be made by D check or 0 credit to Deposit Account No. 19-4880. 
37 CFR 1.26 (c ). If payment is made by credit card, refund must be made to credit card account. 

6. 0 A copy of the patent to be reexamined having a double column format on one side of a separate paper is 
enclosed. 37 CFR l.510(b)(4). 

7. D CD-ROM or CD-R in duplicate, Computer Program (Appendix) or large table 

D Landscape Table on CD 

8. D Nucleotide and/or Amino Acid Sequence Submission 

If applicable, items a. - c. are required. 

a. D Computer Readable Form (CRF) 

b. Specification Sequence Listing on: 

i. D CD-ROM (2 copies) or CD-R (2 copies); or 

ii. D paper 

c. D Statements verifying identity of above copies 

9. D A copy of any disclaimer, certificate of correction or reexamination certificate issued in the patent is included. 

10. 0 Reexamination of claim(s) 1, 13, 20, and 21 is requested. 

11 . 0 A copy of every patent or printed publication relied upon is submitted herewith including a listing thereof on 
Form PTO/SB/08, PT0-1449, or equivalent. 

12. D An English language translation of all necessary and pertinent non-English language patents and/or printed publications 
is included. 
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13. 0 The attached detailed request includes at least the following items: 

a. A statement identifying each substantial new question of patentability based on prior patents and printed 
publications. 37 CFR l.510(b)(l). 

b. An identification of every claim for which reexamination is requested, and a detailed explanation of the pertinency 
and manner of applying the cited art to every claim for which reexamination is requested. 37 CFR 1.5 lO(b )(2). 

14. 0 A proposed amendment is included (only where the patent owner is the requester). 37 CFR l.510(e). 

15. D a. It is certified that a copy of this request (if filed by other than the patent owner) has been served in its entirety on the 
patent owner as provided in 37 CFR l.33(c). 

The name and address of the party served and the date of service are: 

Date of Service: ; or 

D b. A duplicate copy is enclosed since service on patent owner was not possible. An explanation of the efforts made to 
serve patent owner is attached. See MPEP § 2220. 

16. Correspondence Address: Direct all communication about the reexamination to: 

0 The address associated with Customer Number: WASHINGTON OFFICE 

23373 
CUSTOMER NUMBER 

OR 

D Firm or Individual Name 

Address 

City I State I Zip 

Country 

Telephone I Email 

17. The patent is currently the subject of the following concurrent proceeding(s): 

a. Copending reissue Application No. 

b. Copending reexamination Control No. 

C. Copending Interference No. 

d. Copending litigation styled: 

WARNING: Information on this form may become public. Credit card information should not be included on this form. 
Provide credit card information and authorization on PT0-2038. 

/William H. Mandiri April 4, 2014 

Authorized Signature Date 

William H. Mandir 32,156 0For Patent Owner Requester 

Typed/Printed Name Registration No. DFor Third Party Requester 
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PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Theodore L. Brann 

U.S. Patent No. 6,059,576 

Filing Date: April 4, 2014 

Confirmation No.: Not yet assigned 

Docket No: A209779 

Issued: May 9, 2000 

Application No. 08/976,228 

Group Art Unit: Not yet assigned 

Examiner: Not yet assigned 

For: TRAINING AND SAFETY DEVICE, SYSTEM AND METHOD TO AID IN PROPER 
MOVEMENT DURING PHYSICAL ACTIVITY 

REQUEST FOR EX PARTE REEXAMINATION 
OF U.S. PATENT NO. 6,059,576 BY PATENT OWNER 

MAIL STOP EX PARTE REEXAMINATION 
ATTN: CENTRAL REEXAMINATION UNIT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 
Ex parte reexamination under 35 U.S.C. §§ 302-307 and 37 C.F.R. 1.510 is hereby 

requested for claims 1, 13, 20, and 21 of United States Patent No. 6,059,576 which issued May 9, 

2000 to Theodore L. Brann (hereinafter, the '576 Patent), directed to a Training and safety 

device, system, and method to aid in proper movement during physical activity. This patent has 

not expired. A copy of the '576 Patent is submitted herewith, in accordance with 37 C.F.R. § 

1.510(b)(4). 

Pursuant to 37 C.F.R. § 1.510, included with this request for ex parte reexamination 

(hereinafter, "Request") are: 

• the fee for requesting ex parte reexamination; 
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Request for Ex Parte Reexamination by Patent Owner 
U.S. Patent No. 6,059,576 

• an identification of every claim for which reexamination is requested; 

• a statement pointing out each substantial new question of patentability based 
on the cited patents and printed publications; 

• a detailed explanation of how the cited patents and printed publications are 
applied to every claim for which reexamination is requested; 

• a copy of every patent or printed publication relied upon or referred to in the 
Request, accompanied by an English language translation of all the necessary 
and pertinent parts of any non-English language patent or printed publication; 
and 

• a copy of the entire patent to be reexamined, including the front face, 
drawings, and specification/claims (in double column format), and a copy of 
any disclaimer, certificate of correction, or reexamination certificate issued in 
the patent. 

A Table of Contents follows for convenience. 

ii 
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Request for Ex Parte Reexamination by Patent Owner 

U.S. Patent No. 6,059,576 

I. LISTING OF CLAIMS 

1. ( original): A portable, self-contained device for monitoring movement of body 

parts during physical activity, said device comprising: 

a movement sensor capable of measuring data associated with unrestrained movement 

in any direction and generating signals indicative of said movement; 

a power source; 

a microprocessor connected to said movement sensor and to said power source, said 

microprocessor capable of receiving, interpreting, storing and responding to said movement 

data based on user-defined operational parameters; 

at least one user input connected to said microprocessor for controlling the operation 

of said device; 

a real-time clock connected to said microprocessor; 

memory for storing said movement data; and 

an output indicator connected to said microprocessor for signaling the occurrence of 

user-defined events; 

wherein said movement sensor measures the angle and velocity of said movement. 

2. ( original): The device of claim 1 further comprising at least one input/output port 

connected to said microprocessor for downloading said data and uploading said operational 

parameters to and from a computer. 

1 
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3. (original): The device of claim 1 wherein said device is compact and weighs less 

than one pound. 

4. ( original): The device of claim 1 wherein said movement sensor comprises at least 

one accelerometer. 

5. ( original): The device of claim 1 wherein said movement sensor can 

simultaneously detect real time movement along at least two orthogonal axes. 

6. ( original): The device of claim 1 wherein said movement sensor is housed 

separately from said microprocessor. 

7. (original): The device of claim 1 wherein said monitored body part movement is 

torso or limb movement. 

8. (original): The device of claim 1 wherein said data measured by said movement 

sensor includes the distance of said movement. 

9. (original): The device of claim 1 wherein said output indicator is visual. 

10. (original): The device of claim 1 wherein said output indicator is audible. 

11. ( original): The device of claim 1 wherein said output indicator is tactile. 
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Request for Ex Parte Reexamination by Patent Owner 
U.S. Patent No. 6,059,576 

12. ( original): The device of claim 1 wherein said user input is a switch. 

13. (original): A system to aid in training and safety dming physical activity, said 

system comprising 

a portable, self-contained movement measuring device, said movement measuring 

device further comprising 

a movement sensor capable of measuring data associated with unrestrained movement 

in any direction and generating signals indicative of said movement; 

a power source; 

a microprocessor connected to said power source, said microprocessor capable of 

receiving, interpreting, storing and responding to said movement data based on user-defined 

operational parameters; 

at least one user input connected to said microprocessor for controlling the operation 

of said device; 

a real-time clock connected to said microprocessor; 

memory for storing said movement data; 

at least one input/output port connected to said microprocessor for downloading said 

data and uploading said operational parameters; and 

an output indicator connected to said microprocessor; 

a computer running a program capable of interpreting and reporting said movement 

data based on said operational parameters; and 
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a download device electronically connected to said movement measuring device and 

said computer for transmitting said movement data and operational parameters between said 

movement measuring device and said computer for analysis, reporting and operation 

purposes; 

wherein said movement sensor measures the angle and velocity of said movement. 

14. (original): The system of claim 13 wherein said computer is a personal computer. 

15. (original): The system of claim 13 wherein said computer is connected to a 

network of other computers. 

16. (original): The system of claim 13 wherein said download device is a physical 

docking station. 

17. ( original): The system of claim 13 wherein said download device is a wireless 

device. 

18. (original): The system of claim 17 wherein said wireless device uses radio 

frequency. 

19. (original): The system of claim 17 wherein said wireless device uses infrared 

light. 

4 
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U.S. Patent No. 6,059,576 

20. (original): A method to monitor physical movement of a body part comprising the 

steps of: 

attaching a portable, self-contained movement measuring device to said body part for 

measuring unrestrained movement in any direction; 

measuring data associated with said physical movement; 

interpreting said physical movement data based on user-defined operational 

parameters and a real-time clock; and 

storing said data in memory. 

21. (original): The method of claim 20 wherein said physical movement data includes 

velocity data of said movement, angle measurement data taken along at least two orthogonal 

axes, and related date and time data. 

22. (original): The method of claim 21 further comp1ising the step of defining said 

parameters for a specific physical movement prior to said interpreting step. 

23. (original): The method of claim 21 further comprising the step of downloading 

said data from said movement measuring device to a computer for reporting and analysis 

purposes. 

24. (original): The method of claim 21 wherein said interpreting step comprises 

teaching an individual how to properly perform said physical movement. 

5 
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Request for Ex Parte Reexamination by Patent Owner 
U.S. Patent No. 6,059,576 

25. (original): The method of claim 20 wherein said movement measuring device is 

an accelerometer. 

26. (original): The method of claim 20 further comprising the step of providing real 

time feedback regarding said movement. 

27. ( original): The method of claim 26 wherein said physical movement is physical 

labor. 

28. (original): The method of claim 26 wherein said physical movement is an 

exercise related to medical treatment. 

29. (original): The method of claim 26 wherein said physical movement is an 

exercise to improve technique related to an athletic skill. 

6 
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U.S. Patent No. 6,059,576 

30. (new): The device of claim 1, wherein said microprocessor stores, in said 

memory, at least one time stamp in association with said movement data. 

31. (new): The device of claim 30, wherein said microprocessor stores, in said 

memory, a date associated with the at least one time stamp. 

32. (new): The device of claim 30, wherein said microprocessor retrieves said at least 

one time stamp from said real-time clock and associates the retrieved time stamp with said 

received movement data. 

33. (new): The device of claim 32, wherein said microprocessor retrieves said at least 

one time stamp from said real-time clock based on the occuffence of at least one of the user­

defined events. 

34. (new): The device of claim 33, wherein said microprocessor identifies the at least 

one of the user-defined events based on interpretation of the movement data. 

35. (new): The device of claim 1, wherein said memory continues to store said 

movement data in response to battery power being lost from said power source. 

36. (new): The device of claim L wherein said movement sensor continuously checks 

for said movement. 
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37. (new): The device of claim 36, wherein said microprocessor continuously 

interprets, based on the user-defined operational parameters. said movement data received 

from said movement sensor. 

38. (new): The device of claim 1, wherein said output indicator displays information 

based on said movement data. 

39. (new): The device of claim 38, wherein said output indicator displays said 

infonnation based on said movement data and at least one time stamp associated with said 

movement data. 

40. (new): The device of claim 30, wherein said output indicator displays information 

based on said movement data and the at least one time stamp associated with said movement 

41. (new): The device of claim 1, wherein said output indicator displays, based on 

said movement data, information indicating that a threshold is met. 

42. (new): The device of claim 41, wherein said threshold is based on infonnation 

provided by the user. 
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43. (new): The device of claim 41, wherein said memory stores said information 

indicatin2: that the threshold is met. 

44. (new): The device of claim 43, wherein said memory stores a time stamp in 

association with said information indicating that the threshold is met. 

45. (new): The device of claim 1, wherein said output indicator indicates a low 

battery condition of the device. 

46. (new): The device of claim 9, wherein said output indicator is selected from the 

group consisting of sin2:le monochromatic LEDs, multiple colored lights, and liquid crystal 

displays. 

47. (new): The device of claim L wherein said movement data stored in the memory 

is configured to be downloaded to a computer. 

48. (new): The device of claim 47, further comprising: 

software configured to communicate with external software. wherein the external 

software is configured to present the downloaded movement data to the user. 

49. (new): The device of claim 48, wherein said external software is configured to 

run on the computer. 
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50. (new): The device of claim 49, wherein said downloaded movement data is 

analyzed by said user via said external software. 

51. (new): The device of claim 48, wherein said external software is configured to 

interpret said movement data and produce at least one report. 

52. (new): The device of claim 48, wherein said external software is configured to 

interpret said movement data and produce at least one history report. 

53. (new): The device of claim 52, wherein said at least one history report includes 

dates and times of said movement data. 

54. (new): The device of claim 48, wherein said external software is configured to 

allow the user to program additional reports and histories with respect to said movement data 

of said user. 

55. (new): The device of claim 47, wherein said movement data is configured to be 

downloaded to said computer via a wired connection. 

56. (new): The device of claim 47. wherein said movement data is configured to be 

downloaded to said computer via a wireless connection. 

10 
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57. (new): The device of claim 1, wherein the microprocessor records, based on a 

threshold being met, the time and date of the threshold being met. 

58. (new): The device of claim 57, wherein the output indicator provides a visual 

indicator to the user regarding the threshold being met. 

59. (new): The device of claim 58, wherein said user sets the threshold. 

60. (new): The device of claim 1, wherein the memory stores a plurality of 

thresholds respectively corresponding to a plurality of notifications. 

61. (new): The device of claim 60, wherein when one of the plurality of thresholds is 

met, the output indicator displays a coITesponding one of the notifications. 

62. (new): The device claim 61, wherein the microprocessor determines whether any 

of the thresholds are met by interpreting the movement data with respect to the thresholds. 

63. (new): The device of claim 60, wherein at least one of the plurality of thresholds 

is set by the user. 

64. (new): The device of claim 60, wherein the plurality of thresholds are different 

from each other. 
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65. (new): The device of claim 60. wherein the plurality of notifications are different 

visual indicators. 

66. (new): The device of claim 65, wherein at least one of the visual indicators 

including a blinking indicator. 

67. (new): The device of claim 1, wherein said microprocessor interprets said 

movement data to determine whether a threshold is met, and said output indicator signals the 

occurrence of at least one of the user-defined events based on said microprocessor 

determining that the threshold is met. 

68. (new): The device of claim 67. wherein said microprocessor interprets said 

movement data to determine whether the threshold is met by compaiing said movement data 

to said threshold. 

69. (new): The device of claim 1. wherein said device is configured to be placed on 

said user's arm to monitor and record said movement data. 

70. (new): The device of claim 69, wherein said movement sensor measures 

movement of said user's arm. 

71. (new): The device of claim 1. wherein said movement sensor measures a walking 

distance. 

12 

IPR2018-00565 
Garmin EX1003 Page 453



Request for Ex Parte Reexamination by Patent Owner 
U.S. Patent No. 6,059,576 

72. (new): The device of claim 71, wherein said device is configured to be wearable 

by the user, and said movement sensor measures said walking distance of said user. 

73. (new): The device of claim L wherein said microprocessor stores, in said 

memory, (i) at least one time stamp in association with said movement data and (ii) a date 

associated with at the at least one time stamp, 

wherein said movement sensor constantly checks for said movement, 

wherein said output indicator displays, based on said movement data. information 

indicatin2: that a threshold is met, 

wherein said movement data stored in the memory is configured to be downloaded to 

a computer. 

wherein the device further comprises software configured to communicate with 

external software configured to run on a computer and present the downloaded movement 

wherein said external software is configured to produce at least one report based on 

said movement data, 

wherein the memory stores a plurality of thresholds respectively corresponding to a 

plurality of notifications, 

wherein said device is configured to be placed on said user's arm to monitor and 

record said movement data, 

wherein said movement sensor measures movement of said user's arm. 
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74. (new): The system of claim 13. wherein said microprocessor stores. in said 

memory, at least one time stamp in association with said movement data .. 

75. (new): The system of claim 74, wherein said microprocessor stores, in said 

memory, a date associated with the at least one time stamp. 

76. (new): The system of claim 74. wherein said microprocessor retrieves said at least 

one time stamp from said real-time clock and associates the retlieved time stamp with said 

received movement data. 

77. (new): The system of claim 76, wherein the output indicator is configured to 

signal the occurrence of user-defined events. and said microprocessor retrieves said at least 

one time stamp from said real-time clock based on the occurrence of at least one of the user­

defined events. 

78. (new): The system of claim 77, wherein said microprocessor identifies the at 

least one of the user-defined events based on interpretation of the movement data. 

79. (new): The system of claim 13, wherein said memory continues to store said 

movement data in response to battery power being lost from said power source. 

80. (new): The system of claim 13. wherein said movement sensor constantly checks 

for said movement. 
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81. (new): The system of claim 80, wherein said microprocessor constantly 

interprets, based on the user-defined operational parameters. said movement data received 

from said movement sensor. 

82. (new): The system of claim 13, wherein said output indicator displays 

information based on said movement data. 

83. (new): The system of claim 82. wherein said output indicator displays said 

infonnation based on said movement data and at least one time stamp associated with said 

movement data. 

84. (new): The system of claim 74, wherein said output indicator displays 

information based on said movement data and the at least one time stamp associated with said 

movement data. 

85. (new): The system of claim 13, wherein said output indicator displays, based on 

said movement data, information indicating that a threshold is met. 

86. (new): The system of claim 85. wherein said threshold is based on information 

provided by the user. 
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87. (new): The system of claim 85. wherein said memory stores said information 

indicatin2: that the threshold is met. 

88. (new): The system of claim 87, wherein said memory stores a time stamp in 

association with said information indicating that the threshold is met. 

89. (new): The system of claim 13. wherein said output indicator indicates a low 

battery condition of the device. 

90. (new): The system of claim 13, wherein said output indicator is visual, and aid 

output indicator is selected from the group consisting of single monochromatic LEDs, 

multiple colored lights, and liguid crystal displays. 

91. (new): The system of claim 13. wherein said movement data stored in the 

memory is configured to be downloaded to the computer. 

92. (new): The system of claim 91, wherein the portable, self-contained movement 

measuring device further comprises: 

software configured to communicate with the program running on the computer, 

wherein the program is configured to present the downloaded movement data to the user. 

93. (new): The system of claim 92. wherein said downloaded movement data is 

analyzed by said user via said program. 
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94. (new): The system of claim 92, wherein said program is configured to interpret 

said movement data and produce at least one report. 

95. (new): The system of claim 92, wherein said program is configured to interpret 

said movement data and produce at least one history report. 

96. (new): The system of claim 95, wherein said at least one history report includes 

dates and times of said movement data. 

97. (new): The system of claim 92, wherein said program is configured to allow the 

user to program additional reports and histories with respect to said movement data of said 

98. (new): The system of claim 91, wherein said movement data is configured to be 

downloaded to said computer, using the download device, via a wired connection. 

99. (new): The system of claim 91, wherein said movement data is configured to be 

downloaded to said computer, using the download device, via a wireless connection. 

100. (new): The system of claim 13, wherein the microprocessor records, based on a 

threshold being met the time and date of the threshold being met. 
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101. (new): The system of claim 100, wherein said output indicator provides a visual 

indicator to the user regarding the threshold being met. 

102. (new): The system of claim 101, wherein said user sets the threshold. 

103. (new): The system of claim 13, wherein the memory stores a plurality of 

thresholds respectively corresponding to a plurality of notifications. 

104. (new): The system of claim 103, wherein when one of the plurality of thresholds 

is met, the output indicator displays a corresponding one of the notifications. 

105. (new): The system of claim 104, wherein the microprocessor determines 

whether any of the thresholds are met by interpreting the movement data with respect to the 

thresholds. 

106. (new): The system of claim 103, wherein at least one of the plurality of 

thresholds is set by the user. 

107. (new): The system of claim 103, wherein the plurality of thresholds are different 

from each other. 

108. (new): The system of claim 103, wherein the plurality of notifications are 

different visual indicators. 
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109. (new): The system of claim 108, wherein at least one of the visual indicators 

includes a blinking indicator. 

110. (new): The system of claim 13, wherein said output indicator is configured to 

signal the occurrence of user-defined events, said microprocessor interprets said movement 

data to determine whether a threshold is met and said output indicator signals the occurrence 

of at least one of the user-defined events based on said microprocessor determining the 

threshold is met. 

111. (new): The system of claim 110, wherein said microprocessor interprets said 

movement data to determine whether the threshold is met by comparing said movement data 

to said threshold. 

112. (new): The system of claim 13, wherein said device is configured to be placed 

on said user's arm to monitor and record said movement data. 

113. (new): The system of claim 112, wherein said movement sensor measures 

movement of said user's ann. 

114. (new): The system of claim 13, wherein said movement sensor measures a 

walking distance. 
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115. (new): The system of claim 113, wherein said device is configured to be 

wearable by the user, and said movement sensor measures said walking distance of said user. 

116. (new): The system of claim 13, wherein said microprocessor stores, in said 

memory, (i) at least one time stamp in association with said movement data and (ii) a date 

associated with at the at least one time stamp, 

wherein said movement sensor constantly checks for said movement 

wherein said output indicator displays, based on said movement data, information 

indicating that a threshold is met, 

wherein said movement data stored in the memory is configured to be downloaded to 

the computer, 

wherein the device further comprises software configured to communicate with the 

program which presents the downloaded movement data, 

wherein said program is configured to produce at least one report based on said 

movement data, 

wherein the memory stores a plurality of thresholds respectively corresponding to a 

plurality of notifications, 

wherein said device is configured to be placed on said user's arm to monitor and 

record said movement data, 

wherein said movement sensor measures movement of said user's arm. 

117. (new): The method of claim 20, wherein said storing further comprises storing, 

in said memory, at least one time stamp associated with said physical movement data. 
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118. (new): The method of claim 117, wherein the storing further comprises storim!, 

in said memory. a date associated with the at least one time stamp. 

119. (new): The method of claim 117. further comprising: 

retrieving said at least one time stamp from said real-time clock and associating the 

retrieved time stamp with said physical movement data. 

120. (new): The method of claim 117, further comprising: 

retrieving said at least one time stamp from said real-time clock based on the 

occurrence of at least one of a plurality of user-defined events. 

121. (new): The method of claim 120, further compiising: 

identifying the occurrence of at least one of the user-defined events based on 

interpretation of said movement data. 

122. (new): The method of claim 20, wherein said storing comprises continuously 

storing said movement data after battery power is lost from a power source of the portable, 

self-contained movement measuring device. 

123. (new): The method of claim 20, further comprising: 

continuously monitoring for said physical movement using a movement sensor of the 

portable, self-contained movement. 
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124. (new): The method of claim 123, wherein said interpreting comprises: 

continuously interpreting, based on the user-defined operational parameters, said 

physical movement data. 

125. (new): The method of claim 20, further comprising: 

displaying information based on said physical movement data using an output 

indicator of the portable, self-contained movement measuring device. 

126. (new): The method of claim 125, wherein said output indicator displays said 

information based on said physical movement data and at least one time stamp associated 

with said physical movement data. 

127. (new): The method of claim 117, wherein an output indicator of the portable, 

self-contained movement measuring device displays information based on said physical 

movement data and the at least one time stamp associated with said physical movement data. 

128. (new): The method of claim 20, further comprising: 

displaying, based on said physical movement data, information indicating that a 

threshold is met, using an output indicator of the portable, self-contained movement 

measuring device. 
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129 (new): The method of claim 128, wherein said threshold is based on information 

provided by the user. 

130. (new): The method of claim 128, further comprising: 

storing said information indicating that the threshold is met. 

131. (new): The method of claim 130, further comprising: 

storing a time stamp associated with said information indicating that the threshold is 

132. (new): The method of claim 20, further comprising: 

indicating a low battery condition, using an output indicator of the portable, self-

contained movement measuring device. 

133. (new): The method of claim 20, wherein said physical movement data stored in 

the memory is the interpreted physical movement data, and said stored physical movement 

data is configured to be downloaded to a computer. 

134. (new): The method of claim 133, further compiising: 

communicating with external software, wherein the external software is configured to 

present said interpreted physical movement data to the user. 
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135. (new): The method of claim 134, wherein said external software runs on a 

computer. 

136. (new): The method of 20, further comprising: 

producing a report based on said interpreted physical movement data. 

137. (new): The method of 134, further comprising: 

producing at least one report based on said interpreted physical movement data using 

the external software. 

138. (new): The method of claim 134, further comprising: 

producing at least one history report based on said interpreted physical movement 

data using the external software. 

139. (new): The method of claim 138, wherein said at least one history report 

includes dates and times of said physical movement data. 

140. (new): The method of claim 134, further comprising: 

providing additional reports and histories with respect to said interpreted physical 

movement data, wherein the additional reports and histories are programmed by the user via 

the external software. 
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141. (new): The method of claim 133, wherein said physical movement data is 

configured to be downloaded to said computer via a wired connection. 

142. (new): The method of claim 133, wherein said movement data is configured to 

be downloaded to the computer via a wireless connection. 

143. (new): The method of claim 20, further comprising: 

recording, based on a threshold being met, the time and date of the threshold being 

144. (new): The method of claim 143, further comprising: 

providing, via an output indicator of the portable, self-contained movement measuring 

device, a visual indicator regarding the threshold being met. 

145. (new): The method of claim 144, further comprising: 

receiving the threshold from a user. 

146. (new): The method of claim 20, further comprising: 

storing a plurality of thresholds respectively corresponding to a plurality of 

notifications. 

147. (new): The method of claim 146, further comprising: 
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displaying, via an output indicator of the portable, self-contained movement 

measuring device, one of the notifications in response to one of the plurality of thresholds 

being met. 

148. (new): The method of claim 147, further comprising: 

determining whether any of the thresholds are met by interpreting the physical 

movement data with respect to the thresholds. 

149. (new): The method of claim 146, further comprising: 

receiving at least one of the plurality of the thresholds from a user. 

150. (new): The method of claim 146, wherein the plurality of thresholds are 

different from each other. 

151. (new): The method of claim 146, wherein the plurality of notifications are 

different visual indicators. 

152. (new): The method of claim 150, wherein at least one of the visual indicators 

includes a blinking indicator. 

153. (new): The method of claim 20, wherein the interpreting further comprises 

determining whether a threshold is met, and the method further comprises: 
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signaling the occurrence of at least one user-defined event based on the determining 

of whether the threshold is met. 

154. (new): The method of claim 153, wherein the determining further comprises 

comparing said physical movement data to said threshold. 

155. (new): The method of claim 20, wherein said body part is a user's arm, and said 

measuring the data comprises monitoring and recording the physical movement of said user's 

156. (new): The method of claim 155, wherein said measuring the data comprises 

measuring the data using a movement sensor of the portable. self-contained movement 

measuring device. 

157. (new): The method of claim 20, further comprising: 

measuring a walking distance based on the interpreted physical movement data. 

158. (new): The method of claim 20, further comprising: 

storing, in said memory, (i) at least one time stamp in association with said movement 

data and (ii) a date associated with at the at least one time stamp, 

wherein said portable, self-contained movement measming device constantly checks 

for said movement; 
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displaying, based on said physical movement data, information indicating that a 

threshold is met, using an output indicator of the portable, self-contained movement 

measuring device, 

wherein said physical movement data stored in the memory is the interpreted physical 

movement data. and said stored physical movement data is configured to be downloaded to a 

computer: 

communicating with external software configured to run on the computer and present 

said interpreted physical movement data to the user: 

producing a report based on said interpreted physical movement data using the 

external software; and 

storing a plurality of thresholds respectively corresponding to a plurality of 

notifications, 

wherein said body part is a user's arm, and said measming the data comprises 

monit01ing and recording the physical movement of said user's arm. 
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II. STATUS OF THE CLAIMS AND EXEMPLARY SUPPORT FOR CLAIM 
AMENDMENTS 

Claim No. Status Support in Specification 
1 Pending NA 
2 Pending NA 
3 Pending NA 
4 Pending NA 
5 Pending NA 
6 Pending NA 
7 Pending NA 
8 Pending NA 
9 Pending NA 
10 Pending NA 
11 Pending NA 
12 Pending NA 
13 Pending NA 
14 Pending NA 
15 Pending NA 
16 Pending NA 
17 Pending NA 
18 Pending NA 
19 Pending NA 
20 Pending NA 
21 Pending NA 
22 Pending NA 
23 Pending NA 
24 Pending NA 
25 Pending NA 
26 Pending NA 
27 Pending NA 
28 Pending NA 
29 Pending NA 
30 New col. 6, line 7 
31 New col. 6, line 7 
32 New col. 5, line 45; col. 6, line 7 
33 New col. 5, line 45 
34 New col. 5, line 45 
35 New col. 5, lines 47-51 
36 New col. 5, lines 40-41 
37 New col. 6, lines 16-40 
38 New col. 4, lines 5-14 
39 New col. 4, lines 5-14 
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40 New col. 4, lines 5-14 
41 New col. 5, lines 62 to col. 6, line 3 
42 New col. 5, line 58 to col. 6, line 3 
43 New col. 6, lines 6-9 
44 New col. 6, lines 19-21 
45 New col. 6, lines 27-39 
46 New col. 5, lines 25-27 
47 New col. 8, lines 31-55 
48 New col. 8, lines 31-55 
49 New col. 8, lines 31-55 
50 New col. 8, lines 40-55 
51 New col. 8, lines 40-55 
52 New col. 8, lines 40-55 
53 New col. 8, lines 40-55 
54 New col. 8, lines 40-55 
55 New col. 8, lines 30-55 
56 New col. 8, lines 30-55 
57 New col. 5, line 40 to col. 6, line 15 
58 New col. 4, lines 9-14 
59 New col. 5, line 58 to col. 6, line 3 
60 New col. 5, line 58 to col. 6, line 15 
61 New col. 5, line 58 to col. 6, line 15 
62 New col. 5, line 58 to col. 6, line 15 
63 New col. 5, line 58 to col. 6, line 15 
64 New col. 5, line 58 to col. 6, line 15 
65 New col. 4, lines 5-14 
66 New col. 4, lines 5-14 
67 New Paragraph bridging cols. 7-8 
68 New Paragraph bridging cols. 7-8 
69 New col. 4, line 62 
70 New col. 4, line 62 
71 New col. 3, line 45 
72 New col. 3, line 45 

New col. 3, line 45 col. 4, lines 5-14, 62; col. 5, lines 40-41; 
73 col. 5, line 47-51; col. 5 lines 58 to col. 6, line 9; col. 6, 

lines 19-21; col. 6, lines 27-39; col. 8, lines 30-55 
74 New col. 6, line 7 
75 New col. 6, line 7 
76 New col. 5, line 45; col. 6, line 7 
77 New col. 5, line 45 
78 New col. 5, line 45 
79 New col. 5, lines 47-51 
80 New col. 5, lines 40-41 
81 New col. 6, lines 16-40 
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82 New col. 4, lines 5-14 
83 New col. 4, lines 5-14 
84 New col. 4, lines 5-14 
85 New col. 5, line 62 to col. 6, line 3 
86 New col. 6, lines 6-9 
87 New col. 6, lines 19-21 
88 New col. 6, lines 19-21 
89 New col. 6, lines 27-39 
90 New col. 5, lines 25-27 
91 New col. 8, line 31-55 
92 New col. 8, line 31-55 
93 New col. 8, line 40-55 
94 New col. 8, line 40-55 
95 New col. 8, line 40-55 
96 New col. 8, line 40-55 
97 New col. 8, line 40-55 
98 New col. 8, line 30-45 
99 New col. 5, line 40 to col. 6, line 15 
100 New col. 4, lines 9-14 
101 New col. 5, line 58 to col. 6, line 3 
102 New col. 5, line 58 to col. 6, line 15 
103 New col. 5, line 58 to col. 6, line 15 
104 New col. 5, line 58 to col. 6, line 15 
105 New col. 5, line 58 to col. 6, line 15 
106 New col. 5, line 58 to col. 6, line 15 
107 New col. 5, line 58 to col. 6, line 15 
108 New col. 4, lines 5-14 
109 New col. 4, lines 5-14 
110 New paragraph bridging cols. 7-8 
111 New paragraph bridging cols. 7-8 
112 New col 4, line 62 
113 New col 4, line 62 
114 New col. 3, line 45 
115 New col. 3, line 45 

col. 3, line 45 col. 4, lines 5-14, 62; col. 5, lines 40-41; 
116 New col. 5, line 47-51; col. 5 lines 58 to col. 6, line 9; col. 6, 

lines 19-21; col. 6, lines 27-39; col. 8, lines 30-55 
117 New col. 6, line 7 
118 New col. 6, line 7 
119 New col. 5, line 45; col. 6, line 7 
120 New col. 5, line 45; col. 6, line 7 
121 New col. 5, line 45; col. 6, line 7 
122 New col. 5, lines 47-51 
123 New col. 5, lines 40-41 
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124 New col. 6, lines 16-40 
125 New col. 4, lines 5-14 
126 New col. 4, lines 5-14 
127 New col. 4, lines 5-14 
128 New col. 5, line 62 to col. 6, line 3 
129 New col. 5, line 62 to col. 6, line 3 
130 New col. 6, lines 6-9 
131 New col. 6, lines 19-21 
132 New col. 6, lines 27-39 
133 New col. 8, line 31-55 
134 New col. 8, line 31-55 
135 New col. 8, line 31-55 
136 New col. 8, line 40-55 
137 New col. 8, line 40-55 
138 New col. 8, line 40-55 
139 New col. 8, line 40-55 
140 New col. 8, line 40-55 
141 New col. 8, line 30-45 
142 New col. 8, line 30-45 
143 New col. 5, line 40 to col. 6, line 15 
144 New col. 4, lines 9-14 
145 New col. 5, line 58 to col. 6, line 3 
146 New col. 5, line 58 to col. 6, line 15 
147 New col. 5, line 58 to col. 6, line 15 
148 New col. 5, line 58 to col. 6, line 15 
149 New col. 5, line 58 to col. 6, line 15 
150 New col. 5, line 58 to col. 6, line 15 
151 New col. 4, lines 5-14 
152 New col. 4, lines 5-14 
153 New paragraph bridging cols. 7-8 
154 New paragraph bridging cols. 7-8 
155 New col 4, line 62 
156 New col 4, line 62 
157 New col. 3, line 45 

col. 3, line 45 col. 4, lines 5-14, 62; col. 5, lines 40-41; 
158 New col. 5, line 47-51; col. 5 lines 58 to col. 6, line 9; col. 6, 

lines 19-21; col. 6, lines 27-39; col. 8, lines 30-55 
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III. IDENTIFICATION OF EVERY CLAIM FOR WHICH REEXAMINATION IS 
REQUESTED 

The '576 Patent includes claims 1-29. Reexamination is requested for claims 1, 13, 

20, and 21. 
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IV. STATEMENT POINTING OUT EACH SUBSTANTIAL NEW QUESTION OF 
PA TENTABILITY BASED ON CITED PA TENTS AND PRINTED 
PUBLICATIONS 

The '576 Patent and the claims being requested to be reexamined 

The '576 Patent, for which reexamination is requested, relates to the field of electronic 

training and safety devices used to monitor human physical activity (col. 1, lines 6-12). 

More specifically, independent claims 1, 13, and 20 and dependent claim 21, for 

which reexamination is requested, are directed to a portable, self-contained device for 

monit01ing movement of body parts during physical activity, a system to aid in training and 

safety during physical safety, and a method to monitor physical movement of a body part. 

Prosecution History 

Patent Owner (PO) filed the original utility application for the '576 Patent on 

November 21, 1997. 

The first rejection 

The Examiner rejected original independent claims 1, 14, and 21 as anticipated under 

pre-America Invents Act (pre-AIA) 35 U.S.C. § 102(b) by Stark (Non-final rejection of 

February 4, 1999). Of note, claims 14 and 21 were later renumbered as claims 13 and 20, 

respectively, at the time of issuing the '576 Patent. 

Further, the Examiner rejected original dependent method claim 22 (which was later 

renumbered as claim 21 at the time of issuing the '576 Patent) as being obvious under pre-

AIA 35 U.S.C. § 103(a) based on Stark in view of Pratt. 
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The first response dealing with the Stark and Pratt references 

In response, PO presented remarks without substantively amending claims 1, 14, 21 

or 22 1. 

Regarding the Examiner's statement that Stark "broadly discloses the concept of the 

system and method for monitoring physical movement of the body part" in rejecting claims 1, 

14, and 21, PO argued that that 

"[t]he Examiner apparently misunderstands the applicant's invention. 
Stark describes an orthopedic limb immobilization device while 
applicant's invention is designed to measure an individual's free 
movement of limb or torso. In particular, Stark's invention is an 
orthopedic restraining device used to immobilize and rehabilitate 
injured human limbs by providing controlled resistance to movement of 
the limb. The device monitors the force exerted by the wearer via the 
injured limb through stress sensing means. And it is this sensed data 
which is monitored and recorded by the device. The only real 
movement measured by Stark's device is the relative angular position of 
the "distal end sections" of the device (col. 2, line 55-58) about an 
adjustable hinge. Stark does not describe a highly portable device used 
to measure torso or limb movement along multiple axes, including 
distance and speed of the movement, without any restraint to the 
movement as is taught by applicant's invention. Thus, Stark's 
disclosure does not anticipate any of the claims made by the applicant 
in the present invention". 

(Response to non-final rejection filed May 4, 1999, emphasis in original) 

Additionally, with respect to the § 103 rejection of claim 22, PO argued that 

"Pratt, just as with Stark, discloses a device which is a "resisting 
apparatus" (col. 3, lines 8-9). This is in direct opposition to applicant's 
device which allows the wearer to move in any desired direction and 
with any desired speed for purposes of monitoring the wearer's 
movement. Thus, while both Stark and Pratt disclose devices used to 
restrain or resist the wearer's movement, applicant's device does not and 
in fact could not in order for it to be used for its intended purpose. The 

1 Only claim 14 was amended to address a rejection under 35 U.S.C. 112. 
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wearer of the applicant's device is not restrained in any way, and this is 
clitical in order to monitor the wearer's natural motion for analysis, 
whether while performing physical labor or athletic dlills ... Thus, 
nothing in these two references integrate to form the unique and 
nonobvious aspects claimed in claims ... 22 ... " 

(Response to non-final rejection filed May 4, 1999). 

The second rejection 

In the subsequent Final rejection mailed July 20, 1999, the Examiner maintained the 

rejection on the grounds that the "Applicant is reading the limitations into the claim which is 

[sic, are] just not there ... .limitations contained [in the specification] can not be read into the 

claims for the purpose of avoiding the plior art". 

Examiner Interview 

Before filing the next response, PO's representative conducted a telephonic interview 

with the Examiner - the interview included the discussion of claims 1, 14, 21, and 22, along 

with the Stark and Pratt references (Examiner's Interview Summary mailed October 8, 1999). 

In addition to Stark and Pratt, two additional references were discussed duling the interview -

Linial and Piince. Linial was made of record by way of the Information Disclosure 

Statement filed concurrent with the filing of the original utility application for the '576 Patent 

in November, 1997. Prince was cited (but not applied) in the Non-final rejection of February 

4, 1999. 

The Interview Summary desclibed that the claims listed therein were discussed and 

that a Continued Prosecution Application (CPA) would be filed in response to the Final 

rejection. 
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The Linial reference 

Linial is direct to "[a]n improved range of motion measuring and displaying 

device ... which includes a modular housing containing a micro-computer and associated 

circuitry as well as input controls, display and printout facilities, input and output cord 

connections and a software receiving area which is provided so as to detachably connect to 

the modular housing diverse programs enabling diverse modes of operation of the invention" 

(Abstract, Figs. 1, 5, and 9). Linial is also discussed in the background of the '576 Patent 

where it is disclosed that references such as Linial "require that two people simultaneously 

use the device: the patient/wearer and the operator of the device. The purpose of these 

devices is to quantitatively determine a range of motion of a human joint in angular 

degrees ... Although the devices disclosed in these patents [such as Linial] serve the purposes 

for which they are intended, they do not warn the device wearer when the wearer is nearing, 

or has reached, a potentially dangerous angle of movement" (col. 1, lines 24-36). 

The Prince reference 

Coming to Prince, it is noted that there is no discussion on the record regarding the 

Prince reference other than its citation by the Examiner in the Non-final rejection and the 

Examiner's notation in the Interview Summary that this reference was discussed during the 

interview. 

Prince relates generally to systems for testing and improving human performance and 

more specifically to systems for lift task exercise and diagnosis (col. 1, lines 12-16). Prince 

discloses that "[i]t is a specific object of this invention to provide a lift task system of the type 

in which the patient interface device is free to move throughout a substantial working area in 
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a horizontal plane while maintaining accurate control of simulated weight and inertia of the 

interface device" (col. 2, lines 48-54). Accordingly, Prince discloses "a method for 

controlling the performance of a lift task by a human subject using an interface means 

adapted to be grasped and lifted by the human subject with the method involving the steps of: 

a. presetting a simulated mass value for the interface means; 

b. measuring the amount of vertical force exerted on the interface means by the 

human subject; and 

c. controlling the vertical movement of the interface means in accordance with a 

prearranged function of the simulated mass value and the amount of vertical force such that 

the interface means responds to the vertical force in a manner that simulates substantially the 

inertia of a body having the simulated mass value in a gravitational field" ( col. 2, line 57 to 

col. 3, line 4). 

The CPA and Preliminary Amendment 

Subsequently, PO amended independent claims 1, 14, and 21 (by way a Preliminary 

Amendment filed with the CPA on November 22, 1999) to recite, in some variation, a 

portable, self-contained movement measuring device for measuring data associated with 

unrestrained movement in any direction. Claim 22 was not amended. 

In the Remarks accompanying the Preliminary Amendment, PO stated the following: 

"Applicant has amended the independent claims to more distinctly 
point out the unique aspects of the invention. These inventive aspects 
include the portability of Applicant's device and its use to measure 
unrestricted torso or limb movement along multiple axes. Once these 
limitations are taken into account, the rejections raised by the Examiner 
based on the patents issued to Stark, Pratt and Plotke no longer apply. 
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The amended claims also distinguish Applicant's claimed invention 
from those disclosed by Piince and Linial." 

(Preliminary Amendment filed November 22, 1999, emphasis in original). 

Allowance 

In response to the CPA and Preliminary Amendment, the Examiner issued a Notice of 

Allowance on December 6, 1999. 

In the Reasons for Allowance, the Examiner grouped independent method claim 21 

with independent apparatus claim I and independent system claim 13, stating that 

"None of the plior art of record shows the combination of the structure of 
the claimed portable self-contained device and method for monitoring 
physical movement of body parts during physical activity comprising the 
movement sensor capable of measuring data associated with unrestrained 
movement in any direction and generating signals indicative of the 
movement, which are the angle and velocity of the movement, the power 
source, the microprocessor capable of receiving, interpreting, storing and 
responding to the movement data based on the user-defined operational 
parameters, at least one user input connected to the microprocessor for 
controlling the operation of the portable self-contained device, the real­
time clock connected to the microprocessor, memory for storing the 
movement data, and the output indicator connected to the microprocessor 
for signaling the occurrence of user-defined events, or the combination of 
the structure of the claimed system to aid in training and safety during 
physical activity comprising the portable self-contained movement 
measuring device which comprising [sic, comprises] the movement sensor 
capable of measuring data associated with unrestrained movement in any 
direction ... " 

(Notice of Allowance mailed December 6, 1999). 
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There is a substantial new question of patentability for claims 1, 13, 20 and 21 

As discussed above, the references considered by the Examiner during prosecution of 

the '576 Patent were primarily concerned with measuring restricted or restrained body 

movement and to the extent that the Examiner considered references that were generally 

directed to monitoring physical movements of a body part, the Examiner apparently did not 

find any references that disclosed or suggested attaching a portable, self-contained movement 

measuring device to said body part for measming unrestrained movement in any direction. 

The newly found prior art, (1) a patent to Flentov et al. (U.S. Patent No. 5,636,146, 

"Flentov"), (2) a patent to Gaudet et al. (U.S. Patent No. 6,018,705, "Gaudet"), and (3) a 

patent to Vock et al. (U.S. Patent No. 6,266,623, "Vock"), are relevant in this regard as they 

present a new, non-cumulative technological teaching, with respect to one or more features of 

claims 1, 13, 20 and 21, that was not previously considered and discussed on the record 

during the prosecution of the application that resulted in the '576 Patent for which 

reexamination is now requested. 

In other words, the present request to reexamine claims 1, 13, 20 and 21 is on the 

basis of new information about preexisting technology which may have escaped review at the 

time of the initial examination of the patent application. 
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Flentov raises a substantial new question of patentability for independent claims 1, 13, 
and20 

Flentov discloses a loft sensor (e.g., system 10 shown in Figs. I and 2) which detects 

the loft time and/or speed of a vehicle, such as a sporting vehicle, during activities of moving 

and jumping. The loft sensor detects when the vehicle leaves the ground and when the 

vehicle returns to the ground. Flentov discloses that its "invention can be used, for example, 

in sporting activities such as snowboarding where users loft into the air on ski jumps and 

catch "air" time but have no quantitative measure of the actual time lapse in the air. 

Therefore, users in skiing can use [the] invention to record, store, and playback selected 

information relating to their sporting day, including the total amount of "air" time for the day 

and information such as dead time, i.e., time not spent on the slopes" (Abstract). 

Although most embodiments of Flentov relate to the loft sensor being mounted to a 

sporting vehicle such as a ski (e.g., Fig. 2 - system 10 is mounted on ski 26), Flentov 

contemplates mounting the loft sensor directly on the user (col. 3, lines 64-65 and col. 19, 

lines 12-16). 

Flentov discloses the following about its invention at col. 5, line 65 to col. 6, line 30: 

"The system 10 is incorporated into a relatively small housing, shown by 
the outline [housing] 24 ... 

B1iefly, the invention shown in FIG. 1 operates as follows. The housing 
24 is attached or mounted to a sporting device, such as a ski or mountain 
bike, such that a user of the ski or mountain bike can access the system 10. 
During motion of the ski or mountain bike, the speed sensor 18 sends 
velocity information (over communication line lla) to the microprocessor 
subsystem 12; while the loft sensor 20 sends loft or "air" time information 
( over communication line 11 b) to the microprocessor subsystem 12. The 
speed information and loft time information are processed by the 
microprocessor subsystem 12 to quantify actual speed, e.g., in miles per 
hour, and actual loft time, e.g., in seconds. The actual speed and loft time 
are thereafter stored in internal memory 13 until, at least, the speed and 
time data are accessed by a user of the system 10. Upon access through 
the user interface 14 (communicating with the microprocessor subsystem 
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12 via communication line l lc), a user of the system 10 can command the 
display of the speed and loft time data (sent across communication line 
1 ld) on the display 16 in order to evaluate his or her performance in the 
sporting activity." 

These new technological teachings in Flentov raise a substantial new question of 

patentability with respect to claims 1, 13, and 20, as "there is a substantial likelihood that a 

reasonable examiner would consider the prior art patent or printed publication [i.e., Flentov] 

important in deciding whether or not the claim is patentable"(MPEP 2242). 

Flentov teaches a limitation found to be missing in the prior examination. That is, in 

view of the above-noted teachings of Flentov, it may teach a portable, self-contained loft 

sensor for measuring unrestrained movement of said user. 
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Flentov raises a substantial new question of patentability for claim 21 

Flentov discloses a pressure-based speed sensor embodiment at col. 19, lines 23-53 as 

follows: 

" ... Pressure sensors according to the invention convert air pressure to an 
analog voltage. When mounted to a snowboard 220, such as shown in 
FIGS. 15 and 15A, the pressure sensor 221 is used to determine the 
altitude of the snowboarder. This voltage is read by the microprocessor 
subsystem (e.g., the subsystem 12 of FIG. 1) at a fixed rate and 
differentiated to determine rate of descent or speed in the vertical 
direction. This may be converted to speed along the path by knowing the 
grade or angle of descent. Angle of descent is known by predetermining 
the geometry of the ski path or by the addition of a inclinometer 222 
which gives a voltage dependent upon the angle, with respect to vertical, 
of the platform. The inclinometer 222 measures zero when the ski is 
traveling along a level path and the pressure sensor is showing a constant 
pressure. When the ski moves downhill, for example, the inclinometer 222 
measures the angle of descent and the pressure sensor measures ever 
increasing pressure. Since the angle of descent is known, as is the rate of 
descent, the true speed is determined and displayed. 

Those skilled in the art should understand that the elements 221 and 222 
are connected in circuit with the further elements of the invention, e.g., the 
microprocessor subsystem 12 of FIG. 1; and that elements 221 and 222 are 
shown in FIG. 15 for illustrative purposes only when in fact they exist 
integrally with the system of the invention, e.g., the system 10 of FIG. l." 

Flentov further discloses obtaining efficiency information for addressing "dead" time. 

"This efficiency information is available in accord with the invention because the 

microprocessor subsystem 12 of FIG. 1 preferably includes a clock element (readily known to 

those skilled in the aii) for indicating processed time over a selectable period (the 

microprocessor subsystem 12 can in fact include a 24- hour clock element, much the way a 

digital wrist-watch includes 24-hour information)" (col. 9, lines 27-35). 

This additional new technological teaching in Flentov, in conjunction with the other 

teachings of Flentov noted above, raises a substantial new question of patentability of claim 

21, as "there is a substantial likelihood that a reasonable examiner would consider the prior 
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art patent or printed publication [i.e., Flentov] important in deciding whether or not the claim 

is patentable"(MPEP 2242). 

Flentov teaches a limitation found to be missing in the prior examination. That is, in 

view of the above-noted teachings of Flentov, it may teach that the data collected by the 

sensor( s) in Flentov includes velocity data of said movement, angle measurement data taken 

along at least two orthogonal axes, and related date and time data (claim 21). 
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Gaudet raises a substantial new question of patentability for independent claims 1, 13, 
and20 

In Gaudet, "a method and an apparatus are disclosed in which an output of an 

accelerometer is used to determine: ( 1) instances at which a foot of a user in locomotion 

leaves a surface, and (2) instances at which the foot of the user impacts the surface. By 

measuring the time difference between each instance at which the foot impacts the surface 

and the following instance at which the foot leaves the surface, several periods of time that 

the foot was in contact with the surface during strides taken by the user, i.e., several foot 

contact times, may be measured accurately and reliably ... " (col. 2, lines 5-26). 

Further, Gaudet discloses "a device for analyzing the motion of a foot relative to a 

surface includes an accelerometer and a signal processing circuit. The accelerometer is 

supported in relation to the foot and is configured and arranged to provide an output signal 

indicative of the acceleration of the foot. The signal processing circuit is coupled to the 

accelerometer to receive the output signal from it, and is configured to analyze the output 

signal to determine at least one moment that the foot leaves the surface" ( col. 2, line 65 to 

col. 3, line 7). 

In particular, "FIG. 2 illustrates how a device according to the invention may be 

mounted on a user. Each of devices 20A-20C shown in FIG. 2 has a particular axis in which 

it senses acceleration, i.e., an acceleration sensing axis. According to one embodiment of the 

invention, each of the devices should be mounted such that the acceleration sensing axis of 

the device is oriented substantially parallel to a bottom surface of the foot of the user. For 

example, device 20A is mounted on the ankle of the user, device 20B is mounted on or within 

the shoe of the user, and device 20C is mounted on the waist of the user, with the acceleration 

sensing axises of the devices being oriented as indicated by arrows 80A, 80B and SOC, 
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respectively. In each case, this positioning of the acceleration sensing axis has been found to 

produce an output signal that is most strongly indicative of both: (1) the moment at which the 

foot of the user leaves the surface, and (2) the moment at which the foot of the user comes 

into contact with the surface ... " (col. 4, line 50 to col. 5, line 5). 

These new technological teachings in Gaudet raise a substantial new question of 

patentability with respect to claims 1, 13, and 20, as "there is a substantial likelihood that a 

reasonable examiner would consider the prior art patent or printed publication [i.e., Gaudet] 

important in deciding whether or not the claim is patentable"(MPEP 2242). 

Gaudet teaches a limitation found to be missing in the prior examination. That is, in 

view of the above-noted teachings of Gaudet, it may teach a po1iable, self-contained loft 

sensor for measuring unrestrained movement of said user. 
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Vock raises a substantial new question of patentability for independent claims 1, 13, and 
20 

Vock discloses a system including a loft sensor (e.g., system 10 shown in Figs. 1 and 

2) which detects the loft time and/or speed of a vehicle, such as a sporting vehicle, during 

activities of moving and jumping. The loft sensor detects when the vehicle leaves the ground 

and when the vehicle returns to the ground. Vock discloses that its "invention thus provides a 

series of unique sensing technologies which are appropriate for sporting activities such as 

skiing, snowboarding, windsurfing, skate-boarding, mountain biking, and roller-blading. 

Specifically, the invention is used to "sense," quantify and communicate to the user selected 

motions for various sporting activities. These motions include [Air Time, Speed, and 

Power] ... " (col. 24, line 42 to col. 25, line 65). 

Although most embodiments of Vock relate to the system being mounted to a sporting 

vehicle such as a ski (e.g., Fig. 2 - system 10 is mounted on ski 26), Vock contemplates 

attaching the system to the user instead of the vehicle (col. 13, lines 58-67). 

Vock discloses the following about its invention at col. 7, line 57 to col. 8, line 22: 

"The system 10 is incorporated into a relatively small housing, shown by 
the outline [housing] 24 ... 

Briefly, the invention shown in FIG. 1 operates as follows. The housing 
24 is attached or mounted to a sporting device, such as a ski or mountain 
bike, such that a user of the ski or mountain bike can access the system 10. 
During motion of the ski or mountain bike, the speed sensor 18 sends 
velocity information (over communication line l la) to the microprocessor 
subsystem 12; while the loft sensor 20 sends loft or "air" time infonnation 
(over communication line 1 lb) to the microprocessor subsystem 12. The 
speed infonnation and loft time information are processed by the 
microprocessor subsystem 12 to quantify actual speed, e.g., in miles per 
hour, and actual loft time, e.g., in seconds. The actual speed and loft time 
are thereafter stored in internal memory 13 until, at least, the speed and 
time data are accessed by a user of the system 10. Upon access through 
the user interface 14 (communicating with the microprocessor subsystem 
12 via communication line l lc), a user of the system 10 can command the 
display of the speed and loft time data (sent across communication line 
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1 ld) on the display 16 in order to evaluate his or her performance in the 
sporting activity." 

These new technological teachings in Vock raise a substantial new question of 

patentability with respect to claims 1, 13, and 20, as "there is a substantial likelihood that a 

reasonable examiner would consider the prior art patent or printed publication [i.e., Vock] 

important in deciding whether or not the claim is patentable"(MPEP 2242). 

Vock teaches a limitation found to be missing in the prior examination. That is, in 

view of the above-noted teachings of Vock, it may teach a portable, self-contained system for 

measuring unrestrained movement of said user. 
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V. DETAILED EXPLANATION OF HOW THE CITED PATENTS AND 
PRINTED PUBLICATIONS ARE APPLIED TO EVERY CLAIM FOR 
WHICH REEXAMINATION IS REQUESTED 

Application of the art 

Reexamination of claims 1, 13, 20, and 21 is requested in view of Flentov. 

For the convenience of the Examiner, an element-by-element compa1ison of the pertinent 

portions of Flentov and claims 1, 13, 20, and 21 of the '576 Patent for which reexamination is 

being requested is set forth below. As verified by the element-by-element comparison below, 

Flentov raises a substantial new question of patentability with respect to claims 1, 13, 20 and 

21. 
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Application of Flentov to claim 1 

Claim 1 Application of Flentov 

1. A portable, self-contained device for For example, at col. 1, lines 60-65, Flentov 
monitoling movement of body parts during discloses that "The invention provides ... [an] 
physical activity, said device complising: apparatus for determining the loft time of a 

moving vehicle off of a surf ace. A loft 
sensor senses a first condition that is 
indicative of the vehicle leaving the surface, 
and further senses a second condition 
indicative of the vehicle returning to the 
surf ace", where the moving vehicle could be 
the user (human) ( col. 3, lines 64-65 and col. 
19, lines 12-16). 

Further, Flentov's system 10 is "portable" 
and "self-contained" as Flentov discloses that 
"[t]he system 10 is incorporated into a 
relatively small housing, shown by the 
outline 24. The housing 24 is preferably 
arranged to protect the components 
12,14,16,18 and 20 [microprocessor 
subsystem 12, user interface 14, display 16, 
speed sensor 18, and loft sensor 20] from the 
elements of nature - such as rain, snow, sand 
and dust, each of which is expected during 
the ordinary course of usage on a ski slope 
and/or mountain bike trail. In addition, the 
housing 24 is attachable to a vehicle, such as 
a ski or mountain bike, by means such as a 
glue or a mechanical mount, e.g., screws". 

a movement sensor capable of measuling Flentov discloses at col. 6, lines 14-22 that 
data associated with unrestrained movement "[d]uring motion of the ski or mountain bike, 
and generating signals indicative of said the speed sensor 18 sends velocity 
movement [[but not unrestrained information (over communication line l la) to 
movement "in any direction"]]; the microprocessor subsystem 12; while the 

loft sensor 20 sends loft or "air" time 
information ( over communication line 11 b) 
to the microprocessor subsystem 12. The 
speed information and loft time information 
are processed by the microprocessor 
subsystem 12 to quantify actual speed, e.g., 
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in miles per hour, and actual loft time, e.g., in 
seconds". 

However, the unrestrained movement that 
is being measured in Flentov is not 
measured "in any direction" as required 
by claim 1. Rather, the "unrestrained 
movement" being measured in Flentov is 
restricted to the "forward axis" (parallel 
to vehicle movement along surface) and 
the "height axis" (perpendicular to vehicle 
movement along surface) (e.g., see claim 11 
of Flentov, also see Fig. 14A and its 
corresponding description at col. 19, lines 
5-11). 
Therefore, Flentov does not disclose or 
even suggest "a movement sensor capable 
of measuring data associated with 
unrestrained movement in any direction 
and generating signals indicative of said 
movement" as required by claim 1. 

a power source; Flentov discloses at col. 2, lines 2- 7 that "a 
power module such as a battery is included in 
the apparatus to power the several 
components". 

a microprocessor connected to said For example, Flentov discloses that " ... the 
movement sensor and to said power source, loft sensor of the invention senses a spectrum 
said microprocessor capable of receiving, of information, e.g., a vibrational or sound 
interpreting, storing and responding to said spectrum, and the microprocessor subsystem 
movement data based on user-defined determines the first and second conditions 
operational parameters; relative to a change in the spectrum of 

information. Further, the microprocessor 
subassembly interprets the change in the 
spectrum to determine the loft time" (col. 3, 
lines 1-7). 

Further, Flentov discloses that "[b]ecause 
these spectrums are influenced by the 
particular activity of a user, e.g., standing in a 
ski line, a microprocessor subsystem of the 
invention preferably includes means for 
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assessing boundary conditions of the 
spectrum and for excluding certain conditions 
from the determination of loft time. 
Accordingly, if a skier is in a lift line, such 
conditions are effectively ignored ... Because 
these boundary conditions are important in 
the aspects of the invention which utilize a 
spectrum of information, the apparatus 
preferably utilizes a user interface for 
providing selective external inputs to the 
microprocessor subsystem and for adjusting 
the boundary conditions selectively" (col. 3, 
lines 8-37). 

at least one user input connected to said For instance, Flentov discloses that "the 
microprocessor for controlling the operation invention includes a user interface for 
of said device; providing external inputs to the apparatus, 

including one or more of the following: a 
start/stop button for selectively starting and 
stopping the acquisition of data by the 
apparatus; a display-operate button for 
activating the display means selectively; ... " 
(col. 2, lines 36-54). 

a real-time clock connected to said Flentov discloses that "the microprocessor 
microprocessor; subsystem 12 of FIG. 1 preferably includes a 

clock element (readily known to those skilled 
in the art) for indicating processed time over 
a selectable period ( the microprocessor 
subsystem 12 can in fact include a 24- hour 
clock element, much the way a digital wrist-
watch includes 24-hour information)" (col. 9, 
lines 22-34). 

memory for storing said movement data; and For instance, at col. 6, lines 22-25, Flentov 
discloses that "[t]he actual speed and loft 
time are thereafter stored in internal memory 
13 until, at least, the speed and time data are 
accessed by a user of the system 10". 

an output indicator connected to said Flentov discloses that "the invention includes 
microprocessor for signaling the occurrence a user interface for providing external inputs 
of user-defined events; to the apparatus, including one or more of the 

following: ... a speed/loft toggle button for 
alternatively commanding a display of loft 
time information and speed infonnation of 
the vehicle; means for commanding a display 
of successive records of loft time information 
selectively; ... and means for commanding a 
display of real activity time" (col. 2, lines 36-
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54). 

wherein said movement sensor measures the For example, Flentov discloses "[ o ]ne 
angle and velocity of said movement. preferred aspect of the invention includes a 

speed sensor, connected to the 
microprocessor subsystem, which senses a 
third condition that is indicative of a velocity 
of the vehicle" (col. 2, lines 15-18). 
Flentov also discloses that "the inclinometer 
222 measures the angle of descent ... " ( col. 
19, lines 39-46). 

In view of the foregoing, PO respectfully submits that a substantial new question of 

patentability exists with respect to claim 1. However, it is further noted that "[i]t is not 

necessary that a "prima facie" case of unpatentability exist as to the claim in order for "a 

substantial new question of patentability" to be present as to the claim. Thus, "a substantial 

new question of patentability" as to a patent claim could be present even if the examiner 

would not necessarily reject the claim as either fully anticipated by, or obvious in view of, the 

prior art patents or printed publications" (MPEP 2242). 

That applies here, as the newly found Flentov reference presents a new, non-cumulative 

technological teaching, with respect to one or more features of claim 1, that was not 

previously considered and discussed on the record dming the prosecution of the application 

that resulted in the '576 Patent. However, Flentov still does not disclose or suggest all the 

features of 1 because, as discussed above, it does not disclose measuring unrestrained 

movement "in any direction" as required by claim 1. 
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Application of Flentov to claim 13 

Claim 13 Application of Flentov 

13. A system to aid in training and safety For example, at col. 1, lines 60-65, Flentov 
during physical activity, said system discloses that "The invention provides ... [an] 
comprising: apparatus for determining the loft time of a 
a portable, self-contained movement moving vehicle off of a surf ace. A loft 
measuring device, said movement measming sensor senses a first condition that is 
device further comprising indicative of the vehicle leaving the surface, 

and further senses a second condition 
indicative of the vehicle returning to the 
surf ace", where the moving vehicle could be 
the user (human) ( col. 3, lines 64-65 and col. 
19, lines 12-16). 

Further, Flentov's system 10 is "portable" 
and "self-contained" as Flentov discloses that 
"[t]he system 10 is incorporated into a 
relatively small housing, shown by the 
outline 24. The housing 24 is preferably 
arranged to protect the components 
12,14,16,18 and 20 [microprocessor 
subsystem 12, user interface 14, display 16, 
speed sensor 18, and loft sensor 20] from the 
elements of nature - such as rain, snow, sand 
and dust, each of which is expected during 
the ordinary course of usage on a ski slope 
and/or mountain bike trail. In addition, the 
housing 24 is attachable to a vehicle, such as 
a ski or mountain bike, by means such as a 
glue or a mechanical mount, e.g., screws". 

a movement sensor capable of measuring Flentov discloses at col. 6, lines 14-22 that 
data associated with unrestrained movement "[d]uring motion of the ski or mountain bike, 
and generating signals indicative of said the speed sensor 18 sends velocity 
movement [[but not unrestrained information (over communication line I la) to 
movement "in any direction"]]; the microprocessor subsystem 12; while the 

loft sensor 20 sends loft or "air" time 
information ( over communication line 11 b) 
to the microprocessor subsystem 12. The 
speed information and loft time information 
are processed by the microprocessor 
subsystem 12 to quantify actual speed, e.g., 
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in miles per hour, and actual loft time, e.g., in 
seconds". 

However, the unrestrained movement that 
is being measured in Flentov is not 
measured "in any direction" as required 
by claim 13. Rather, the "unrestrained 
movement" being measured in Flentov is 
restricted to the "forward axis" (parallel 
to vehicle movement along surface) and 
the "height axis" (perpendicular to vehicle 
movement along surface) (e.g., see claim 11 
of Flentov, also see Fig. 14A and its 
corresponding description at col. 19, lines 
5-11). 
Therefore, Flentov does not disclose or 
even suggest "a movement sensor capable 
of measuring data associated with 
unrestrained movement in any direction 
and generating signals indicative of said 
movement" as required by claim 13. 

a power source; Flentov discloses at col. 2, lines 2- 7 that "a 
power module such as a battery is included in 
the apparatus to power the several 
components". 

a microprocessor connected to said power For example, Flentov discloses that " ... the 
source, said microprocessor capable of loft sensor of the invention senses a spectrum 
receiving, interpreting, storing and of information, e.g., a vibrational or sound 
responding to said movement data based on spectrum, and the microprocessor subsystem 
user-defined operational parameters; determines the first and second conditions 

relative to a change in the spectrum of 
information. Further, the microprocessor 
subassembly interprets the change in the 
spectrum to determine the loft time" (col. 3, 
lines 1-7). 

Further, Flentov discloses that "[b]ecause 
these spectrums are influenced by the 
particular activity of a user, e.g., standing in a 
ski line, a microprocessor subsystem of the 
invention preferably includes means for 
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assessing boundary conditions of the 
spectrum and for excluding certain conditions 
from the determination of loft time. 
Accordingly, if a skier is in a lift line, such 
conditions are effectively ignored ... Because 
these boundary conditions are important in 
the aspects of the invention which utilize a 
spectrum of information, the apparatus 
preferably utilizes a user interface for 
providing selective external inputs to the 
microprocessor subsystem and for adjusting 
the boundary conditions selectively" (col. 3, 
lines 8-37). 

at least one user input connected to said For instance, Flentov discloses that "the 
microprocessor for controlling the operation invention includes a user interface for 
of said device; providing external inputs to the apparatus, 

including one or more of the following: a 
start/stop button for selectively starting and 
stopping the acquisition of data by the 
apparatus; a display-operate button for 
activating the display means selectively; ... " 
(col. 2, lines 36-54). 

a real-time clock connected to said Flentov discloses that "the microprocessor 
microprocessor; subsystem 12 of FIG. 1 preferably includes a 

clock element (readily known to those skilled 
in the art) for indicating processed time over 
a selectable period ( the microprocessor 
subsystem 12 can in fact include a 24- hour 
clock element, much the way a digital wrist-
watch includes 24-hour information)" (col. 9, 
lines 22-34). 

memory for storing said movement data; For instance, at col. 6, lines 22-25, Flentov 
discloses that "[t]he actual speed and loft 
time are thereafter stored in internal memory 
13 until, at least, the speed and time data are 
accessed by a user of the system 10". 

at least one input/output port connected to For instance, Flentov discloses that the 
said microprocessor for downloading said microprocessor subsystem 150 includes 
data and uploading said operational "interface electronics 156" and "conditioning 
parameters; and electronics 158", where "[t]he user interface 

160, such as the interface 14 of FIG. 1, and 
including the button inputs of FIG. 3, 
connects to the subsystem such as shown and 
directly to the conditioning electronics 158" 
(paragraph bridging cols. 13-14); and 
"the apparatus preferably utilizes a user 
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interface for providing selective external 
inputs to the microprocessor subsystem and 
for adjusting the boundary conditions 
selectively" (col. 3, lines 8-37). 

an output indicator connected to said Flentov discloses that "the invention includes 
microprocessor; a user interface for providing external inputs 

to the apparatus, including one or more of the 
following: ... a speed/loft toggle button for 
alternatively commanding a display of loft 
time information and speed information of 
the vehicle; means for commanding a display 
of successive records of loft time information 
selectively; ... and means for commanding a 
display of real activity time" (col. 2, lines 36-
54). 

a computer running a program [[but not a Flentov discloses that "FIG. 10 shows 
computer running a program "capable of microprocessor subsystem 150 constructed 
interpreting and reporting said movement according to the invention and including a 
data based on said operational Central Processing Unit (CPU) 152, memory 
parameters]]; and 154, interface electronics 156, and 

conditioning electronics 158 .... 
The CPU 152 includes a microprocessor 
152a, Read Only Memory (ROM) 152b (used 
to store instructions that the processor may 
fetch in executing its program)," (col. 13, line 
59 to col. 14, line 25). 

However, Flentov does not disclose or 
suggest any computer running a program 
capable of interpreting and reporting said 
movement data based on said operational 
parameters, as required by claim 13. 

a download device electronically connected As noted in the preceding section, the 
to said movement measuring device and said microprocessor subsystem 150 includes 
computer for transmitting said movement "interface electronics 156" and "conditioning 
data and operational parameters between electronics 158", where "[t]he user interface 
said movement measuring device and said 160, such as the interface 14 of FIG. 1, and 
computer for analysis, reporting and including the button inputs of FIG. 3, 
operation purposes; connects to the subsystem such as shown and 

directly to the conditioning electronics 158" 
(paragraph bridging cols. 13-14). 

wherein said movement sensor measures the For example, Flentov discloses "[ o ]ne 
angle and velocity of said movement. preferred aspect of the invention includes a 

speed sensor, connected to the 
microprocessor subsystem, which senses a 
third condition that is indicative of a velocity 
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of the vehicle" (col. 2, lines 15-18). 
Flentov also discloses that "the inclinometer 
222 measures the angle of descent ... " ( col. 
19, lines 39-46). 

In view of the foregoing, PO respectfully submits that a substantial new question of 

patentability exists with respect to claim 13. However, it is further noted that "[i]t is not 

necessary that a "prima f acie" case of unpatentability exist as to the claim in order for "a 

substantial new question of patentability" to be present as to the claim. Thus, "a substantial 

new question of patentability" as to a patent claim could be present even if the examiner 

would not necessarily reject the claim as either fully anticipated by, or obvious in view of, the 

p1ior art patents or printed publications" (MPEP 2242). 

That applies here, as the newly found Flentov reference presents a new, non-cumulative 

technological teaching, with respect to one or more features of claim 13, that was not 

previously considered and discussed on the record during the prosecution of the application 

that resulted in the '576 Patent. However, Flentov still does not disclose or suggest all the 

features of 13 because, as discussed above, it does not disclose measuring unrestrained 

movement "in any direction" as required by claim 13. 
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Application of Flentov to claim 20 

Claim20 Application of Flentov 

20. A method to monitor physical movement For example, at col. 4, lines 37-45, Flentov 
of a body part comprising the steps of: discloses that " ... the invention provides a 

method for determining the loft time of a 
moving vehicle off of a surf ace", where the 
moving vehicle could be the user (human) 
(col. 3, lines 64-65 and col. 19, lines 12-16). 

attaching a portable, self-contained For example, at col. 19, lines 12-16, Flentov 
movement measuring device to said body discloses that "the whole of the system 
part for measuring unrestrained movement according to the invention can be mounted to 
[[but not unrestrained movement "in any a user of the system directly, rather than 
direction"]]; directly to a vehicle" 

Further, Flentov's system 10 is "portable" 
and "self-contained" as Flentov discloses that 
"[t]he system 10 is incorporated into a 
relatively small housing, shown by the 
outline 24. The housing 24 is preferably 
arranged to protect the components 
12,14,16,18 and 20 [microprocessor 
subsystem 12, user interface 14, display 16, 
speed sensor 18, and loft sensor 20] from the 
elements of nature - such as rain, snow, sand 
and dust, each of which is expected during 
the ordinary course of usage on a ski slope 
and/or mountain bike trail. In addition, the 
housing 24 is attachable to a vehicle, such as 
a ski or mountain bike, by means such as a 
glue or a mechanical mount, e.g., screws". 

Plus Flentov' s system 10 is attached to said 
user (body part) for measuring unrestrained 
movement as Flentov discloses at col. 6, lines 
14-22 that "[d]uring motion of the ski or 
mountain bike, the speed sensor 18 sends 
velocity information ( over communication 
line 1 la) to the microprocessor subsystem 
12; while the loft sensor 20 sends loft or "air" 
time information ( over communication line 
11 b) to the microprocessor subsystem 12. 
The speed information and loft time 
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information are processed by the 
microprocessor subsystem 12 to quantify 
actual speed, e.g., in miles per hour, and 
actual loft time, e.g., in seconds". 

However, the unrestrained movement that 
is being measured in Flentov is not 
measured "in any direction" as required 
by claim 20. Rather, the "unrestrained 
movement" being measured in Flentov is 
restricted to the "forward axis" (parallel 
to vehicle movement along surface) and 
the "height axis" (perpendicular to vehicle 
movement along surface) (e.g., see claim 11 
of Flentov, also see Fig. 14A and its 
corresponding description at col. 19, lines 
5-11). 
Therefore, Flentov does not disclose or 
even suggest "attaching a portable, self-
contained movement measuring device to 
said body part for measuring unrestrained 
movement in any direction" as required by 
claim 20. 

measuring data associated with said physical For example, as noted above, Flentov 
movement; discloses at col. 6, lines 14-22 that "[d]uring 

motion of the ski or mountain bike, the speed 
sensor 18 sends velocity information (over 
communication line lla) to the 
microprocessor subsystem 12; while the loft 
sensor 20 sends loft or "air" time information 
( over communication line 11 b) to the 
microprocessor subsystem 12. The speed 
information and loft time information are 
processed by the microprocessor subsystem 
12 to quantify actual speed, e.g., in miles per 
hour, and actual loft time, e.g., in seconds". 

However, as noted above, in Flentov the 
measured data is associated with said 
physical movement in at most the 
"forward axis" and the "height axis" - i.e., 
the measured physical movement is not 
just "in any direction" as required by 
claim 20. 
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interpreting said physical movement data For example, Flentov discloses that 
based on user-defined operational efficiency information of a user is available 
parameters and a real-time clock; and because "the microprocessor subsystem 12 of 

FIG. I preferably includes a clock element 
(readily known to those skilled in the art) for 
indicating processed time over a selectable 
period ( the microprocessor subsystem 12 can 
in fact include a 24- hour clock element, 
much the way a digital wrist-watch includes 
24-hour information)" (col. 9, lines 22-34). 

storing said data in memory. For instance, at col. 6, lines 22-25, Flentov 
discloses that "[t]he actual speed and loft 
time are thereafter stored in internal memory 
13 until, at least, the speed and time data are 
accessed by a user of the system 10". 

In view of the foregoing, PO respectfully submits that a substantial new question of 

patentability exists with respect to claim 20. However, it is further noted that "[i]t is not 

necessary that a "prima facie" case of unpatentability exist as to the claim in order for "a 

substantial new question of patentability" to be present as to the claim. Thus, "a substantial 

new question of patentability" as to a patent claim could be present even if the examiner 

would not necessarily reject the claim as either fully anticipated by, or obvious in view of, the 

piior art patents or piinted publications" (MPEP 2242). 

That applies here, as the newly found Flentov reference presents a new, non-cumulative 

technological teaching, with respect to one or more features of claim 20, that was not 

previously considered and discussed on the record duiing the prosecution of the application 

that resulted in the '576 Patent. However, Flentov still does not disclose or suggest all the 

features of 20 because, as discussed above, it does not disclose measuring unrestrained 

movement "in any direction" as required by claim 20. 
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Application of Flentov to claim 21 

Claim21 Application of Flentov 

21. The method of claim 20 wherein said For example, Flentov discloses "[ o ]ne 
physical movement data includes velocity data preferred aspect of the invention includes a 
of said movement, angle measurement data speed sensor, connected to the microprocessor 
taken along at least two orthogonal axes, and subsystem, which senses a third condition that 
related date and time data. is indicative of a velocity of the vehicle" (col. 

2, lines 15-18). 
Flentov also discloses that "the inclinometer 
222 measures the angle of descent ... " (col. 19, 
lines 39-46). 
Further, as noted previously, Flentov discloses 
that efficiency information of a user is 
available because "the microprocessor 
subsystem 12 of FIG. 1 preferably includes a 
clock element (readily known to those skilled 
in the art) for indicating processed time over a 
selectable period (the microprocessor 
subsystem 12 can in fact include a 24- hour 
clock element, much the way a digital wrist-
watch includes 24-hour information)" (col. 9, 
lines 22-34). 

To the extent that this portion of Flentov 
may suggest "date and time data" as 
claimed, PO submits that this "date and 
time data" is not "related" to the claimed 
physical movement data as required by 
claim 21. 
In other words, since claim 21 recites that 
"said physical movement data includes 
velocity data of said movement, angle 
measurement data taken along at least two 
orthogonal axes, and related date and time 
data", a skilled artisan would interpret this 
claim in light of the specification of the '576 
Patent to mean that the "date and time 
data" is "related" to the claimed physical 
movement data. 
On the other hand, Flentov does not disclose 
or suggest that the sensed velocity of the 
vehicle or the measured angle of descent are 
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related to date and time data obtained from 
its 24-hour clock element. 

In view of the foregoing, PO respectfully submits that a substantial new question of 

patentability exists with respect to claim 21. However, it is further noted that "[i]t is not 

necessary that a "prima facie" case of unpatentability exist as to the claim in order for "a 

substantial new question of patentability" to be present as to the claim. Thus, "a substantial 

new question of patentability" as to a patent claim could be present even if the examiner 

would not necessarily reject the claim as either fully anticipated by, or obvious in view of, the 

piior art patents or piinted publications" (MPEP 2242). 

That applies here, as the newly found Flentov reference presents a new, non-cumulative 

technological teaching, with respect to one or more features of claim 21, that was not 

previously considered and discussed on the record duiing the prosecution of the application 

that resulted in the '576 Patent. However, Flentov still does not disclose or suggest all the 

features of 21 because, as discussed above, it does not disclose that said physical movement 

data includes velocity data of said movement, angle measurement data taken along at least 

two orthogonal axes, and "related date and time data" as required by claim 21. 
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Application of Gaudet to claim 1 

Claim 1 

1. A portable, self-contained device for 
monitoling movement of body parts during 
physical activity, said device complising: 

a movement sensor capable of measuling 
data associated with unrestrained movement 
and generating signals indicative of said 
movement [[but not unrestrained 
movement "in any direction"]]; 
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Application of Gaudet 

• ''The present invention relates to the 
monitoring of the orthopedic motion of a 
person and, more particularly, to the 
measuling of ... speed and/or pace of a 
person in locomotion." (col. 1, lines 7-
10); 

• "A device for analyzing motion of a foot 
of a person relative to a surface, 
comprising an accelerometer supported 
in relation to the foot, the accelerometer 
being configured and arranged to 
provide an output signal indicative of 
motion of the foot duling at least one 
footstep taken by the person ... and a 
signal processor coupled to the 
accelerometer to receive the output 
signal therefrom .... " (col. 19, lines 41-
50). 

• "A device for analyzing motion of a foot 
of a person relative to a surface, 
complising an accelerometer supported 
in relation to the foot, the accelerometer 
being configured and arranged to 
provide an output signal indicative of 
motion of the foot during at least one 
footstep taken by the person .... " (col. 
19, lines 41-46); 

• Users of the invention are identified as 
including "a walker, jogger, or runner'' 
(col. 4, lines 30-31) 

• "[T]he output signal of the accelerometer 
... is fed to a signal processing circuit 
configured to analyze the signal to 
determine a moment that the foot leaves 
the surface." (col. 2, lines 31-35) 

• "The accelerometer is supported in 
relation to the foot and is configured and 
arranged to provide an output signal 
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a power source; 

a microprocessor connected to said 
movement sensor and to said power source, 
said microprocessor capable of receiving, 
interpreting, storing and responding to said 
movement data based on user-defined 
operational parameters; 
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indicative of the acceleration of the foot. 
The signal processing circuit is coupled 
to the accelerometer to receive the output 
signal from it, and is configured to 
analyze the output signal to determine at 
least one moment that the foot leaves the 
surface." (col. 2, line 67 to col. 3, line 7) 

However, the unrestrained movement that 
is being measured in Gaudet is not 
measured "in any direction" as required 
by claim 1. Rather, the "unrestrained 
movement" being measured in Gaudet is 
restricted to a direction that is 
substantially parallel to the bottom surface 
of the user's foot (e.g., see claim 3 of 
Gaudet). 
In particular, Gaudet discloses that "FIG. 
2 illustrates how a device according to the 
invention may be mounted on a user. 
Each of devices 20A-20C shown in FIG. 2 
has a particular axis in which it senses 
acceleration, i.e., an acceleration sensing 
axis. According to one embodiment of the 
invention, each of the devices should be 
mounted such that the acceleration sensing 
axis of the device is oriented substantially 
parallel to a bottom surface of the foot of 
the user" ( col. 4, line 50 to col. 5, line 5) 

Gaudet discloses a "battery" in the paragraph 
bridging cols. 5-6 and a "power supply" at 
col. 12, lines 41-44. 

• "The accelerometer is supported in 
relation to the foot and is configured and 
arranged to provide an output signal 
indicative of the acceleration of the foot. 
The signal processing circuit is coupled 
to the accelerometer to receive the output 
signal from it, and is configured to 
analyze the output signal to determine at 
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least one moment that the foot leaves the 
surlace." (col. 2, line 67 to col. 3, line 7) 

• [Referring to continuous-loop 
subroutines] "These routines could be 
user initiated, or, preferredly, are 
initiated automatically upon power-up of 
micro-controller 40." (col. 8, lines 37-
39) 

The microprocessor is capable of receiving, 
interpreting, storing and responding to 
movement data based on user-defined 
operational parameters: 

Receiving: 

• "[T]he output signal of the accelerometer 
... is fed to a signal processing circuit 
configured to analyze the signal to 
determine a moment that the foot leaves 
the surlace." (col. 2, lines 31-35) 

• "The accelerometer is supported in 
relation to the foot and is configured and 
affanged to provide an output signal 
indicative of the acceleration of the foot. 
The signal processing circuit is coupled to 
the accelerometer to receive the output 
signal from it, and is configured to 
analyze the output signal to determine at 
least one moment that the foot leaves the 
surlace." (col. 2, line 67 to col. 3, line 7) 

• "[A] device for determining the rate at 
which a user in locomotion is moving 
includes processing circuitry adapted to 
receive information regarding a foot 
contact time." (col. 3, lines 18-21) 

Interpreting: 

• "[T]he output signal of the accelerometer 
... is fed to a signal processing circuit 
configured to analyze the signal to 
determine a moment that the foot leaves 
the surlace." (col. 2, lines 31-35) 

• "The accelerometer is supported in 
relation to the foot and is configured and 
atTanged to provide an output signal 
indicative of the acceleration of the foot. 
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The signal processing circuit is coupled to 
the accelerometer to receive the output 
signal from it, and is configured to 
analyze the output signal to determine at 
least one moment that the foot leaves the 
suiface." (col. 2, line 67 to col. 3, line 7) 

Storing: 

• "Memory unit 28 is coupled to network 
processing circuitry 30 and is used to 
store programming and data for network 
processing circuitry 30 and/or to log data 
processed by circuitry 30." (col. 4, lines 
24-28) 

Responding: 

• "By receiving information from the 
outputs of foot contact time / foot loft 
time generators 20A and 20B, heart rate 
monitor 22, and respiratory monitor 24, as 
well as inputs from any other type of 
electronic health monitoring device, 
network processing circuitry 30 is able to 
process all such information and provide 
a user with a fitness metric, to help the 
user attain a peak fitness level in the most 
efficient manner possible .... " ( col. 4, 
lines 41-48). 

Based on user-defined operational 
parameters: 

• "User interface 32 also is coupled to 
network processing circuitry and permits 
a user ... to input particular operating 
parameters, or to select particular outputs 
for display 26A and/or audio or 
vibrational indicator 26B." (col. 4, lines 
28-34) 

at least one user input connected to said • "User interface 32 also is coupled to 
microprocessor for controlling the operation network processing circuitry and permits 
of said device; a user ... to input particular operating 

parameters, or to select particular outputs 
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for display 26A and/or audio or 
vibrational indicator 26B." (col. 4, lines 
28-34) 

• "User interface 58 may be activated 
conventionally by means of buttons, 
switches, or other physically actuated 
devices, or may be voice activated using a 
commercially available voice activation 
device .... [U]ser interface 58 may be 
used, for example: .... to select any of 
several possible outputs for the user, e.g., 
outputs could be displayed on display 
56A or could provide a user with an audio 
or vibrational indication via audio or 
vibrational indicator 56B, or to select 
features which are implemented through 
software routines called automatically 
responsive to user inputs." (col. 5, lines 
23-31) 

a real-time clock connected to said • "[F]oot contact time/ foot loft time 
microprocessor; generator 20 includes a micro-controller 

having virtually all circuitry, e.g., 
memory, times and analog-to-digital 
(AID) converters, on board .... " (col. 5, 
lines 12-15) 

• "This micro-controller includes on-board 
memory, AID converters, and timers." 
(col. 6, lines 14-15) 

memory for storing said movement data; and • "Memory unit 28 is coupled to network 
processing circuitry 30 and is used to 
store programming and data for network 
processing circuitry 30 and/or to log data 
processed by circuitry 30." (col. 4, lines 
24-28) 

• "[F]oot contact time/ foot loft time 
generator 20 includes a micro-controller 
having virtually all circuitry, e.g., 
memory, times and analog-to-digital 
(A/D) converters, on board, so that 
memory unit 54 need only be used to 
perform functions such as permanently 
storing data produced by foot contact time 
/ foot loft time generator 20." (col. 5, 

68 

IPR2018-00565 
Garmin EX1003 Page 509



Request for Ex Parte Reexamination by Patent Owner 
U.S. Patent No. 6,059,576 

lines 12-18) 

an output indicator connected to said • "User interface 32 also is coupled to 
microprocessor for signaling the occurrence network processing circuitry and permits 
of user-defined events; a user ... to select particular outputs for 

display 26A and/or audio or vibrational 
indicator 26B." (col. 4, lines 28-34) 

• See also claims 31-33, reciting using an 
electronic device to display the rate at 
which the user is traveling. ( col. 20, lines 
42-63) 

wherein said movement sensor measures the • ''The present invention relates to the 
velocity of said movement [[but not monitoring of the orthopedic motion of a 
"angle" of said movement"]]. person and, more particularly, to the 

measuring of ... speed and/or pace of a 
person in locomotion." ( col. 1, lines 7-
10); 

• "[A] device for determining the rate at 
which a user in locomotion is moving 
includes processing circuitry adapted to 
receive information regarding a foot 
contact time." (col. 3, lines 18-21) 

• "The present inventors have discovered 
that it is advantageous to use at least two 
distinct equations to derive the pace of the 
user based upon the measured foot 
contact time. That is, for a measured foot 
contact time that is less than a particular 
value (e.g., 400 ms), a first equation 
should be used to derive the pace of the 
user therefrom, while for a measured foot 
contact time that is greater than the 
particular value (e.g., 400 ms), a second 
equation should be used." (col. 15, lines 
58-65). 

However, there is no disclosure or even a 
suggestion in Gaudet that the movement 
sensor measures the angle of a user's 
movement. 
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In view of the foregoing, PO respectfully submits that a substantial new question of 

patentability exists with respect to claim 1. However, it is further noted that "[i]t is not 

necessary that a "prima facie" case of unpatentability exist as to the claim in order for "a 

substantial new question of patentability" to be present as to the claim. Thus, "a substantial 

new question of patentability" as to a patent claim could be present even if the examiner 

would not necessarily reject the claim as either fully anticipated by, or obvious in view of, the 

prior art patents or printed publications" (MPEP 2242). 

That applies here, as the newly found Gaudet reference presents a new, non-cumulative 

technological teaching, with respect to one or more features of claim 1, that was not 

previously considered and discussed on the record dming the prosecution of the application 

that resulted in the '576 Patent. However, Gaudet still does not disclose or suggest all the 

features of 1 because, as discussed above, it does not disclose at least (i) measming 

unrestrained movement "in any direction" and (ii) measuring the angle of said movement, as 

required by claim 1. 
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Application of Gaudet to claim 13 

Claim 13 Application of Gaudet 

13. A system to aid in training [[and • ''The present invention relates to the 
safety]] during physical activity, said system monitoring of the orthopedic motion of a 
comprising: person and, more particularly, to the 
a portable, self-contained movement measuring of ... speed and/or pace of a 
measuring device, said movement measming person in locomotion." (col. 1, lines 7-
device further comprising 10); 

• "A device for analyzing motion of a foot 
of a person relative to a surface, 
comprising an accelerometer supported 
in relation to the foot, the accelerometer 
being configured and arranged to 
provide an output signal indicative of 
motion of the foot during at least one 
footstep taken by the person ... and a 
signal processor coupled to the 
accelerometer to receive the output 
signal therefrom .... " (col. 19, lines 41-
50). 

• "The variable StepCount is reset prior to 
the user beginning a training regime so 
that its running total accurately measures 
the number of footsteps taken by one 
foot of the user during the training 
period." (col. 11, lines 16-19) 

However, there is no disclosure in Gaudet 
that its system for monitoring activity of a 
person is to aid in safety during the 
activity. ( col. 5, lines 5-32) 

a movement sensor capable of measming • "A device for analyzing motion of a foot 
data associated with unrestrained movement of a person relative to a surface, 
and generating signals indicative of said comprising an accelerometer supported 
movement [[but not unrestrained in relation to the foot, the accelerometer 
movement "in any direction"]]; being configured and arranged to 

provide an output signal indicative of 
motion of the foot during at least one 
footstep taken by the person .... " (col. 
19, lines 41-46); 

• Users of the invention are identified as 
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including "a walker, jogger, or runner'' 
(col. 4, lines 30-31) 

• "[T]he output signal of the accelerometer 
... is fed to a signal processing circuit 
configured to analyze the signal to 
determine a moment that the foot leaves 
the surface." (col. 2, lines 31-35) 

• "The accelerometer is supported in 
relation to the foot and is configured and 
arranged to provide an output signal 
indicative of the acceleration of the foot. 
The signal processing circuit is coupled 
to the accelerometer to receive the output 
signal from it, and is configured to 
analyze the output signal to determine at 
least one moment that the foot leaves the 
surface." (col. 2, line 67 to col. 3, line 7) 

However, the unrestrained movement that 
is being measured in Gaudet is not 
measured "in any direction" as required 
by claim 13. Rather, the "unrestrained 
movement" being measured in Gaudet is 
restricted to a direction that is 
substantially parallel to the bottom surface 
of the user's foot (e.g., see claim 3 of 
Gaudet). 
In particular, Gaudet discloses that "FIG. 
2 illustrates how a device according to the 
invention may be mounted on a user. 
Each of devices 20A-20C shown in FIG. 2 
has a particular axis in which it senses 
acceleration, i.e., an acceleration sensing 
axis. According to one embodiment of the 
invention, each of the devices should be 
mounted such that the acceleration sensing 
axis of the device is oriented substantially 
parallel to a bottom surface of the foot of 
the user" ( col. 4, line 50 to col. 5, line 5) 
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a power source; 

a microprocessor connected to said power 
source, said microprocessor capable of 
receiving, interpreting, storing and 
responding to said movement data based on 
user-defined operational parameters; 
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Gaudet discloses a "battery" in the paragraph 
bridging cols. 5-6 and a "power supply" at 
col. 12, lines 41-44. 

• "The accelerometer is supported in 
relation to the foot and is configured and 
arranged to provide an output signal 
indicative of the acceleration of the foot. 
The signal processing circuit is coupled 
to the accelerometer to receive the output 
signal from it, and is configured to 
analyze the output signal to determine at 
least one moment that the foot leaves the 
surface." (col. 2, line 67 to col. 3, line 7) 

The microprocessor is capable of receiving, 
interpreting, storing and responding to 
movement data based on user-defined 
operational parameters: 

Receiving: 

• "[T]he output signal of the accelerometer 
... is fed to a signal processing circuit 
configured to analyze the signal to 
determine a moment that the foot leaves 
the surface." (col. 2, lines 31-35) 

• "The accelerometer is supported in 
relation to the foot and is configured and 
atTanged to provide an output signal 
indicative of the acceleration of the foot. 
The signal processing circuit is coupled to 
the accelerometer to receive the output 
signal from it, and is configured to 
analyze the output signal to determine at 
least one moment that the foot leaves the 
surface." ( col. 2, line 67 to col. 3, line 7) 

• "[A] device for determining the rate at 
which a user in locomotion is moving 
includes processing circuitry adapted to 
receive information regarding a foot 
contact time." (col. 3, lines 18-21) 
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Interpreting: 

• "[T]he output signal of the accelerometer 
... is fed to a signal processing circuit 
configured to analyze the signal to 
determine a moment that the foot leaves 
the surface." (col. 2, lines 31-35) 

• "The accelerometer is supported in 
relation to the foot and is configured and 
arranged to provide an output signal 
indicative of the acceleration of the foot. 
The signal processing circuit is coupled to 
the accelerometer to receive the output 
signal from it, and is configured to 
analyze the output signal to determine at 
least one moment that the foot leaves the 
surface." (col. 2, line 67 to col. 3, line 7) 

Storing: 

• "Memory unit 28 is coupled to network 
processing circuitry 30 and is used to 
store programming and data for network 
processing circuitry 30 and/or to log data 
processed by circuitry 30." (col. 4, lines 
24-28) 

Responding: 

• "By receiving information from the 
outputs of foot contact time / foot loft 
time generators 20A and 20B, heart rate 
monitor 22, and respiratory monitor 24, as 
well as inputs from any other type of 
electronic health monitoring device, 
network processing circuitry 30 is able to 
process all such information and provide 
a user with a fitness metric, to help the 
user attain a peak fitness level in the most 
efficient manner possible .... " ( col. 4, 
lines 41-48). 

Based on user-defined operational 
parameters: 

• "User interface 32 also is coupled to 
network processing circuitry and permits 
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at least one user input connected to said 
microprocessor for controlling the operation 
of said device; 

a real-time clock connected to said 
microprocessor; 

memory for storing said movement data; 
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a user ... to input particular operating 
parameters, or to select particular outputs 
for display 26A and/or audio or 
vibrational indicator 26B." (col. 4, lines 
28-34) 

• "User interface 32 also is coupled to 
network processing circuitry and permits 
a user ... to input particular operating 
parameters, or to select particular outputs 
for display 26A and/or audio or 
vibrational indicator 26B." (col. 4, lines 
28-34) 

• "User interface 58 may be activated 
conventionally by means of buttons, 
switches, or other physically actuated 
devices, or may be voice activated using a 
commercially available voice activation 
device. . . . [U]ser interface 58 may be 
used, for example: .... to select any of 
several possible outputs for the user, e.g., 
outputs could be displayed on display 
56A or could provide a user with an audio 
or vibrational indication via audio or 
vibrational indicator 56B, or to select 
features which are implemented through 
software routines called automatically 
responsive to user inputs." (col. 5, lines 
23-31) 

• "[F]oot contact time/ foot loft time 
generator 20 includes a micro-controller 
having virtually all circuitry, e.g., 
memory, times and analog-to-digital 
(A/D) converters, on board .... " (col. 5, 
lines 12-15) 

• "This micro-controller includes on-board 
memory, AID converters, and timers." 
(col. 6, lines 14-15) 

• "Memory unit 28 is coupled to network 
processing circuitry 30 and is used to 
store programming and data for network 
processing circuitry 30 and/or to log data 
processed by circuitry 30." (col. 4, lines 

IPR2018-00565 
Garmin EX1003 Page 516



Request for Ex Parte Reexamination by Patent Owner 
U.S. Patent No. 6,059,576 

at least one input/output port connected to 
said microprocessor for downloading said 
data and uploading said operational 
parameters; and 

an output indicator connected to said 
microprocessor; 

a computer running a program capable of 
interpreting and reporting said movement 
data based on said operational parameters; 
and 

a download device electronically connected 
to said movement measuring device and said 
computer for transmitting said movement 
data and operational parameters between 
said movement measuring device and said 
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24-28) 

• "[F]oot contact time/ foot loft time 
generator 20 includes a micro-controller 
having virtually all circuitry, e.g., 
memory, times and analog-to-digital 
(A/D) converters, on board, so that 
memory unit 54 need only be used to 
perform functions such as permanently 
storing data produced by foot contact 
time/ foot loft time generator 20." (col. 
5:12-18) 

No express disclosure is made of an I/0 port 
connected to the microprocessor. 

However, Gaudet discloses that the computer 
and other system components "may be linked 
together, for example, via direct wiring or 
capacitive coupling, by using radio-frequency 
(RF) or infra-red (IR) transmitters/receivers, 
or by any other information transmission 
medium known to those skilled in the art." 
(col. 4, lines 17-21). 

As such, the disclosure of the possible use of 
a personal computer to process information 
from various components of the system ( col. 
4, lines 23-25) would appear to require the 
I/0 port, as claimed. 

• "User interface 32 also is coupled to 
network processing circuitry and permits 
a user ... to select particular outputs for 
display 26A and/or audio or vibrational 
indicator 26B." (col. 4:28-34) 

See also claims 31-33, reciting using an 
electronic device to display the rate at which 
the user is traveling. (col. 20:42-63) 
"Network processing circuitry 30 may 
include a personal computer, or any other 
device capable of processing information 
from the various inputs of network 70." (col. 
4, lines 23-25) 
Gaudet discloses that the computer and other 
system components "may be linked together, 
for example, via direct wiring or capacitive 
coupling, by using radio-frequency (RF) or 
infra-red (IR) transmitters/receivers, or by 
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computer for analysis, reporting and any other information transmission medium 
operation purposes; known to those skilled in the art." (col. 4, 

lines 17-21) 

As such, the disclosure of the possible use of 
a personal computer to process information 
from various components of the system (col. 
4, lines 23-25) would appear to require a 
download device, as claimed. 

wherein said 1novement sensor measures the • "The present invention relates to the 
velocity of said movement [[but not monitoring of the orthopedic motion of a 
"angle" of said movement"]]. person and, more particularly, to the 

measming of ... speed and/or pace of a 
person in locomotion." ( col. 1, lines 7-
10); 

• "[A] device for determining the rate at 
which a user in locomotion is moving 
includes processing circuitry adapted to 
receive information regarding a foot 
contact time." (col. 3, lines 18-21) 

• "The present inventors have discovered 
that it is advantageous to use at least two 
distinct equations to derive the pace of the 
user based upon the measured foot 
contact time. That is, for a measured foot 
contact time that is less than a particular 
value (e.g., 400 ms), a first equation 
should be used to derive the pace of the 
user therefrom, while for a measured foot 
contact time that is greater than the 
particular value (e.g., 400 ms), a second 
equation should be used." (col. 15, lines 
58-65). 

However, there is no disclosure or even a 
suggestion in Gaudet that the movement 
sensor measures the angle of a user's 
movement. 
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In view of the foregoing, PO respectfully submits that a substantial new question of 

patentability exists with respect to claim 13. However, it is further noted that "[i]t is not 

necessary that a "prima facie" case of unpatentability exist as to the claim in order for "a 

substantial new question of patentability" to be present as to the claim. Thus, "a substantial 

new question of patentability" as to a patent claim could be present even if the examiner 

would not necessarily reject the claim as either fully anticipated by, or obvious in view of, the 

piior art patents or piinted publications" (MPEP 2242). 

That applies here, as the newly found Gaudet reference presents a new, non-cumulative 

technological teaching, with respect to one or more features of claim 13, that was not 

previously considered and discussed on the record duiing the prosecution of the application 

that resulted in the '576 Patent. However, Gaudet still does not disclose or suggest all the 

features of 13 because, as discussed above, it does not disclose at least (i) a system to aid in 

safety during physical activity, (ii) measming unrestrained movement "in any direction", and 

(iii) measuiing the angle of said movement, as required by claim 13. 
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Application of Gaudet to claim 20 

Claim20 Application of Gaudet 

20. A method to monitor physical movement • ''The present invention relates to the 
of a body part comprising the steps of: monitoring of the orthopedic motion of a 

person and, more particularly, to the 
measuring of ... speed and/or pace of a 
person in locomotion." (col. 1, lines 7-
10); 

• Gaudet further discloses "a method for 
analyzing the motion of a foot relative to 
a surface includes using an output of an 
accelerometer to determine a moment 
that the foot leaves the surf ace" ( col. 2, 
lines 27-30). 

attaching a portable, self-contained • "A device for analyzing motion of a foot 
movement measuring device to said body of a person relative to a surface, 
part for measuring unrestrained movement comprising an accelerometer supported 
[[but not unrestrained movement "in any in relation to the foot, the accelerometer 
direction"]]; being configured and arranged to 

provide an output signal indicative of 
motion of the foot during at least one 
footstep taken by the person .... " (col. 
19, lines 41-46) 

• "FIG. 2 illustrates how a device 
according to the invention may be 
mounted on a user ... such that the 
acceleration sensing axis of the device is 
oriented substantially parallel to a 
bottom surface of the foot of the user," 
(col. 4, lines 50-57) 

• Users of the invention are identified as 
including "a walker, jogger, or runner'' 
(col. 4, lines 30-31) 

However, the unrestrained movement that 
is being measured in Gaudet is not 
measured "in any direction" as required 
by claim 20. Rather, the "unrestrained 
movement" being measured in Gaudet is 
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restricted to a direction that is 
substantially parallel to the bottom surface 
of the user's foot (e.g., see claim 3 of 
Gaudet). 
In particular, Gaudet discloses that "FIG. 
2 illustrates how a device according to the 
invention may be mounted on a user. 
Each of devices 20A-20C shown in FIG. 2 
has a particular axis in which it senses 
acceleration, i.e., an acceleration sensing 
axis. According to one embodiment of the 
invention, each of the devices should be 
mounted such that the acceleration sensing 
axis of the device is oriented substantially 
parallel to a bottom surface of the foot of 
the user" ( col. 4, line 50 to col. 5, line 5) 

measuring data associated with said physical • "A device for analyzing motion of a foot 
movement; of a person relative to a surface, 

comprising an accelerometer supported 
in relation to the foot, the accelerometer 
being configured and arranged to 
provide an output signal indicative of 
motion of the foot during at least one 
footstep taken by the person ... and a 
signal processor coupled to the 
accelerometer to receive the output 
signal therefrom .... " (col. 19, lines 41-
50). 

• "By measuring the time difference 
between peak 4 7W and peak 49W of 
curve 46W, the foot contact time of the 
user when the user is in locomotion may 
be ascertained." (col. 6, lines 54-57) 

• "[B]y measuring the time difference 
between high peak 49W and low peak 
53W in curve 46W, the foot loft time of 
the user is ascertainable." (col. 6, lines 
62-54) 

• "[F]oot contact time and foot loft time 
measurement ... are obtained, when a 
user is running, by measuring time 
differences between high and low peaks . 
. . . " (col. 8, lines 20-22) 

• "The occurrence of a negative spike event 
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causes an 'air time' (Ta) timer in micro-
controller to stop and a 'contact time' 
(Tc) timer to start." (col. 9, lines 8-10) 

However, as noted above, in Gaudet the 
measured data associated with said physical 
movement is restricted to a direction that is 
substantially parallel to the bottom surface of 
the user's foot (e.g., see claim 3 of Gaudet). 

interpreting said physical movement data • ''The accelerometer is supported in 
based on user-defined operational relation to the foot and is configured and 
parameters and a real-time clock; and arranged to provide an output signal 

indicative of the acceleration of the foot. 
The signal processing circuit is coupled 
to the accelerometer to receive the output 
signal from it, and is configured to 
analyze the output signal to determine at 
least one moment that the foot leaves the 
surface." (col. 2, line 67 to col. 3, line 7) 

• "[T]he output signal of the accelerometer 
. .. is fed to a signal processing circuit 
configured to analyze the signal to 
determine a moment that the foot leaves 
the surface." (col. 2, lines 31-35) 

• "User interface 32 also is coupled to 
network processing circuitry 30 and 
permits a user ... to input particular 
operating parameters, or to select 
particular outputs for display 26A and/or 
audio or vibrational indicator 26B." (col. 
4, lines 28-34) 

• "[F]oot contact time/ foot loft time 
generator 20 includes a micro-controller 
having virtually all circuitry, e.g., 
memory, times and analog-to-digital 
(A/D) converters, on board .... " (col. 5, 
lines 12-15) 

• "This micro-controller includes on-board 
memory, AID converters, and timers." 
(col. 6, lines 14-15) 

• "By measuring the time difference 
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between peak 4 7W and peak 49W of 
curve 46W, the foot contact time of the 
user when the user is in locomotion may 
be ascertained." (col. 6, lines 54-57) 

• "[B]y measuring the time difference 
between high peak 49W and low peak 
53W in curve 46W, the foot loft time of 
the user is ascertainable." (col. 6, lines 
62-54) 

storing said data in memory. • "Memory unit 28 is coupled to network 
processing circuitry 30 and is used to 
store programming and data for network 
processing circuitry 30 and/or to log data 
processed by circuitry 30." (col. 4, lines 
4-28) 

• "[F]oot contact time/ foot loft time 
generator 20 includes a micro-controller 
having virtually all circuitry, e.g., 
memory, times and analog-to-digital 
(A/D) converters, on board, so that 
memory unit 54 need only be used to 
perform functions such as pe1manently 
storing data produced by foot contact 
time/ foot loft time generator 20." (col. 5, 
lines 12-18) 

In view of the foregoing, PO respectfully submits that a substantial new question of 

patentability exists with respect to claim 20. However, it is further noted that "[i]t is not 

necessary that a "prima f acie" case of unpatentability exist as to the claim in order for "a 

substantial new question of patentability" to be present as to the claim. Thus, "a substantial 

new question of patentability" as to a patent claim could be present even if the examiner 

would not necessarily reject the claim as either fully anticipated by, or obvious in view of, the 

p1ior art patents or printed publications" (MPEP 2242). 

That applies here, as the newly found Gaudet reference presents a new, non-cumulative 

technological teaching, with respect to one or more features of claim 20, that was not 
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previously considered and discussed on the record during the prosecution of the application 

that resulted in the '576 Patent. However, Gaudet still does not disclose or suggest all the 

features of 20 because, as discussed above, it does not disclose at least measuring 

unrestrained movement "in any direction" as required by claim 20. 
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Application of Vock to claim 1 

Claim 1 Application of Vock 

1. A portable, self-contained device for Vock "provide[s] apparatus and methods for 
monitoling movement of body parts during determining the "air" time of participants in 
physical activity, said device complising: sporting activities such as skiing and 

mountain biking" (col. 1, lines 58-62). 

Further, Vock's system 10 is "portable" and 
"self-contained" as Vock discloses that "[t]he 
system 10 is incorporated into a relatively 
small housing, shown by the outline 24. The 
housing 24 is preferably arranged to protect 
the components 12,14,16,18 and 20 
[microprocessor subsystem 12, user interface 
14, display 16, speed sensor 18, and loft 
sensor 20] from the elements of nature - such 
as rain, snow, sand and dust, each of which is 
expected during the ordinary course of usage 
on a ski slope and/or mountain bike trail. In 
addition, the housing 24 is attachable to a 
vehicle, such as a ski or mountain bike, by 
means such as a glue or a mechanical mount, 
e.g., screws" (col. 7, line 57 to col. 8, line 2). 

Vock discloses that its system can be 
attached to the user instead of the vehicle 
(col. 13, lines 58-67). 

a movement sensor capable of measming Vock discloses at col. 8, lines 6-15 that 
data associated with unrestrained movement "[d]uring motion of the ski or mountain bike, 
and generating signals indicative of said the speed sensor 18 sends velocity 
movement [[but not unrestrained information (over communication line 1 la) to 
movement "in any direction"]]; the microprocessor subsystem 12; while the 

loft sensor 20 sends loft or "air" time 
information ( over communication line 11 b) 
to the microprocessor subsystem 12. The 
speed information and loft time information 
are processed by the microprocessor 
subsystem 12 to quantify actual speed, e.g., 
in miles per hour, and actual loft time, e.g., in 
seconds". 
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However, the unrestrained movement that 
is being measured in Vock is not measured 
"in any direction" as required by claim 1. 
Rather, the "unrestrained movement" 
being measured in Vock is restricted to 
"upwards" or "downwards" ( e.g., see col. 
19, lines 60-67 and col. 21, lines 23-30 of 
Vock with reference to Fig. 14A). 
Therefore, Vock does not disclose or even 
suggest "a movement sensor capable of 
measuring data associated with 
unrestrained movement in any direction 
and generating signals indicative of said 
movement" as required by claim 1. 

a power source; Vock discloses at col. 2, lines 31-33 that "a 
power module such as a battery is included in 
the apparatus to power the several 
components". 

a microprocessor connected to said For example, Vock discloses that " ... the loft 
movement sensor and to said power source, sensor of the invention senses a spectrum of 
said microprocessor capable of receiving, information, e.g., a vibrational or sound 
interpreting, storing and responding to said spectrum, and the microprocessor subsystem 
movement data based on user-defined determines the first and second conditions 
operational parameters; relative to a change in the spectrum of 

information. Further, the microprocessor 
subassembly interprets the change in the 
spectrum to determine the loft time" (col. 3, 
lines 30-36). 

Further, Vock discloses that "[b]ecause these 
spectrums are influenced by the particular 
activity of a user, e.g., standing in a ski line, a 
microprocessor subsystem of the invention 
preferably includes means for assessing 
boundary conditions of the spectrum and for 
excluding certain conditions from the 
determination of loft time. Accordingly, if a 
skier is in a lift line, such conditions are 
effectively ignored ... Because these boundary 
conditions are important in the aspects of the 
invention which utilize a spectrum of 
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information, the apparatus preferably utilizes 
a user interface for providing selective 
external inputs to the microprocessor 
subsystem and for adjusting the boundary 
conditions selectively" ( col. 3, lines 45-67). 

at least one user input connected to said For instance, Vock discloses that "the 
microprocessor for controlling the operation invention includes a user interface for 
of said device; providing external inputs to the apparatus, 

including one or more of the following: a 
start/stop button for selectively starting and 
stopping the acquisition of data by the 
apparatus; a display-operate button for 
activating the display means selectively; ... " 
(col. 2, line 66 to col. 3, line 16). 

a real-time clock connected to said Vock discloses that "the microprocessor 
microprocessor; subsystem 12 of FIG. 1 preferably includes a 

clock element (readily known to those skilled 
in the art) for indicating processed time over 
a selectable period ( the microprocessor 
subsystem 12 can in fact include a 24- hour 
clock element, much the way a digital wrist-
watch includes 24-hour information)" ( col. 
11, lines 18-25). 

memory for sto1ing said movement data; and For instance, at col. 8, lines 15-18, Vock 
discloses that "[t]he actual speed and loft 
time are thereafter stored in internal memory 
13 until, at least, the speed and time data are 
accessed by a user of the system 10". 

an output indicator connected to said Vock discloses that "the invention includes a 
microprocessor for signaling the occurrence user interface for providing external inputs to 
of user-defined events; the apparatus, including one or more of the 

following: ... a speed/loft toggle button for 
alternatively commanding a display of loft 
time information and speed information of 
the vehicle; means for commanding a display 
of successive records of loft time information 
selectively; ... and means for commanding a 
display of real activity time" (col. 2, line 66 
to col. 3, line 16). 

wherein said movement sensor measures the For example, Vock discloses "[ o ]ne preferred 
angle and velocity of said movement. aspect of the invention includes a speed 

sensor, connected to the microprocessor 
subsystem, which senses a third condition 
that is indicative of a velocity of the vehicle" 
(col. 2, lines 45-48). 
Vock also discloses that "the inclinometer 
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222 measures the angle of descent ... " ( col. 
21, lines 61-65). 

In view of the foregoing, PO respectfully submits that a substantial new question of 

patentability exists with respect to claim 1. However, it is further noted that "[i]t is not 

necessary that a "prima facie" case of unpatentability exist as to the claim in order for "a 

substantial new question of patentability" to be present as to the claim. Thus, "a substantial 

new question of patentability" as to a patent claim could be present even if the examiner 

would not necessarily reject the claim as either fully anticipated by, or obvious in view of, the 

prior art patents or printed publications" (MPEP 2242). 

That applies here, as the newly found Vock reference presents a new, non-cumulative 

technological teaching, with respect to one or more features of claim 1, that was not 

previously considered and discussed on the record during the prosecution of the application 

that resulted in the '576 Patent. However, Vock still does not disclose or suggest all the 

features of 1 because, as discussed above, it does not disclose measuring unrestrained 

movement "in any direction" as required by claim 1. 
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Application of Vock to claim 13 

Claim 13 Application of Vock 

13. A system to aid in training and safety Vock "provide[s] apparatus and methods for 
during physical activity, said system determining the "air" time of participants in 
comprising: sporting activities such as skiing and 
a portable, self-contained movement mountain biking" (col. 1, lines 58-62). 
measuring device, said movement measuring 
device further comprising Further, Vock's system 10 is "portable" and 

"self-contained" as Vock discloses that "[t]he 
system 10 is incorporated into a relatively 
small housing, shown by the outline 24. The 
housing 24 is preferably arranged to protect 
the components 12,14,16,18 and 20 
[microprocessor subsystem 12, user interface 
14, display 16, speed sensor 18, and loft 
sensor 20] from the elements of nature - such 
as rain, snow, sand and dust, each of which is 
expected during the ordinary course of usage 
on a ski slope and/or mountain bike trail. In 
addition, the housing 24 is attachable to a 
vehicle, such as a ski or mountain bike, by 
means such as a glue or a mechanical mount, 
e.g., screws" (col. 7, line 57 to col. 8, line 2). 

Vock discloses that its system can be 
attached to the user instead of the vehicle 
(col. 13, lines 58-67). 

a movement sensor capable of measming Vock discloses at col. 8, lines 6-15 that 
data associated with unrestrained movement "[d]uring motion of the ski or mountain bike, 
and generating signals indicative of said the speed sensor 18 sends velocity 
movement [[but not unrestrained information (over communication line lla) to 
movement "in any direction"]]; the microprocessor subsystem 12; while the 

loft sensor 20 sends loft or "air" time 
information ( over communication line 11 b) 
to the microprocessor subsystem 12. The 
speed information and loft time information 
are processed by the microprocessor 
subsystem 12 to quantify actual speed, e.g., 
in miles per hour, and actual loft time, e.g., in 
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seconds". 

However, the unrestrained movement that 
is being measured in Vock is not measured 
"in any direction" as required by claim 13. 
Rather, the "unrestrained movement" 
being measured in Vock is restricted to 
"upwards" or "downwards" ( e.g., see col. 
19, lines 60-67 and col. 21, lines 23-30 of 
Vock with reference to Fig. 14A). 
Therefore, Vock does not disclose or even 
suggest "a movement sensor capable of 
measuring data associated with 
unrestrained movement in any direction 
and generating signals indicative of said 
movement" as required by claim 13. 

a power source; Vock discloses at col. 2, lines 31-33 that "a 
power module such as a battery is included in 
the apparatus to power the several 
components". 

a microprocessor connected to said power For example, Vock discloses that " ... the loft 
source, said microprocessor capable of sensor of the invention senses a spectrum of 
receiving, interpreting, storing and information, e.g., a vibrational or sound 
responding to said movement data based on spectrum, and the microprocessor subsystem 
user-defined operational parameters; determines the first and second conditions 

relative to a change in the spectrum of 
information. Further, the microprocessor 
subassembly interprets the change in the 
spectrum to determine the loft time" (col. 3, 
lines 30-36). 

Further, Vock discloses that "[b]ecause these 
spectrums are influenced by the particular 
activity of a user, e.g., standing in a ski line, a 
microprocessor subsystem of the invention 
preferably includes means for assessing 
boundary conditions of the spectrum and for 
excluding certain conditions from the 
determination of loft time. Accordingly, if a 
skier is in a lift line, such conditions are 
effectively ignored ... Because these boundary 
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conditions are important in the aspects of the 
invention which utilize a spectrum of 
information, the apparatus preferably utilizes 
a user interface for providing selective 
external inputs to the microprocessor 
subsystem and for adjusting the boundary 
conditions selectively" (col. 3, lines 45-67). 

at least one user input connected to said For instance, Vock discloses that "the 
microprocessor for controlling the operation invention includes a user interface for 
of said device; providing external inputs to the apparatus, 

including one or more of the following: a 
start/stop button for selectively starting and 
stopping the acquisition of data by the 
apparatus; a display-operate button for 
activating the display means selectively; ... " 
(col. 2, line 66 to col. 3, line 16). 

a real-time clock connected to said Vock discloses that "the microprocessor 
microprocessor; subsystem 12 of FIG. 1 preferably includes a 

clock element (readily known to those skilled 
in the art) for indicating processed time over 
a selectable period ( the microprocessor 
subsystem 12 can in fact include a 24- hour 
clock element, much the way a digital w1ist-
watch includes 24-hour information)" ( col. 
11, lines 18-25). 

memory for storing said movement data; For instance, at col. 8, lines 15-18, Vock 
discloses that "[t]he actual speed and loft 
time are thereafter stored in internal memory 
13 until, at least, the speed and time data are 
accessed by a user of the system 1 O". 

at least one input/output port connected to For instance, "[a]s shown in FIG. 22, a pair 
said microprocessor for downloading said of power meters 600 is also used to quantify 
data and uploading said operational competitions such as mogul competitions. 
parameters; and One power meter 600A mounts to the ski 

602, and another power meter 600B mounts 
or attaches to the user's upper body 604; and 
an RF signal generator 606 communicates 
(via antenna 606a) the power information to a 
controller at a base facility 608 (e.g., a judges 
center for judging the mogul skiers). Those 
skilled in the art should appreciate that one or 
both power meters 600 can communicate the 
information to the base, as shown; however, 
one power meter can also communicate to the 
other power meter so that one communicates 
to the base. However, in either case, an RF 
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transmitter and receiver is needed at each 
meter. Alternatively, other inter-power meter 
communication paths are needed, e.g., 
wiring, laser or IR data paths, and other 
techniques known to those in the art . 
. . . A computer at the base station 608 can 
easily divide one signal by the other to get a 
ratio of the two meters 600 during the run. 
The meters 600 start transmitting data at the 
starting gate 610 and continue to give data to 
the base 608 during the whole run on the 
slope 612" (col. 25, line 66 to col. 26, line 
30). 

"The accelerometer 624 output can also be 
processed through an RMS circuit. The Root 
Mean Square acceleration is then determined 
from the following formula: 

1 [ [T / ARto.-1:, = 7 A 2(1h'ir ~ 
·' (l 

where T is the period of the measurement and 
A (t) is the instantaneous accelerometer 
output at any time t. The period T may be 
varied by the user and the output is a 
staircase where each staircase is of width T" 
(col. 27, lines 48-59). 

In another embodiment, Vock discloses that 
the microprocessor subsystem 150 includes 
"interface electronics 156" and "conditioning 
electronics 158", where "[t]he user interface 
160, such as the interface 14 of FIG. 1, and 
including the button inputs of FIG. 3, 
connects to the subsystem such as shown and 
directly to the conditioning electronics 158" 
(paragraph bridging cols. 15-16); and 
"the apparatus preferably utilizes a user 
interface for providing selective external 
inputs to the microprocessor subsystem and 
for adjusting the boundary conditions 
selectively" (col. 3, lines 37-67). 

an output indicator connected to said Vock discloses that "the invention includes a 
microprocessor; user interface for providing external inputs to 

the apparatus, including one or more of the 
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following: ... a speed/loft toggle button for 
alternatively commanding a display of loft 
time information and speed information of 
the vehicle; means for commanding a display 
of successive records of loft time information 
selectively; ... and means for commanding a 
display of real activity time" (col. 2, line 66 
to col. 3, line 16). 

a computer running a program capable of For instance, "[a]s shown in FIG. 22, a pair 
interpreting and reporting said movement of power meters 600 is also used to quantify 
data based on said operational parameters; competitions such as mogul competitions. 
and One power meter 600A mounts to the ski 

602, and another power meter 600B mounts 
or attaches to the user's upper body 604; and 
an RF signal generator 606 communicates 
(via antenna 606a) the power information to a 
controller at a base facility 608 ( e.g., a judges 
center for judging the mogul skiers). Those 
skilled in the art should appreciate that one or 
both power meters 600 can communicate the 
information to the base, as shown; however, 
one power meter can also communicate to the 
other power meter so that one communicates 
to the base. However, in either case, an RF 
transmitter and receiver is needed at each 
meter. Alternatively, other inter-power meter 
communication paths are needed, e.g., 
wiring, laser or IR data paths, and other 
techniques known to those in the art . 
. . . A computer at the base station 608 can 
easily divide one signal by the other to get a 
ratio of the two meters 600 during the run. 
The meters 600 start transmitting data at the 
starting gate 610 and continue to give data to 
the base 608 during the whole run on the 
slope 612" (col. 25, line 66 to col. 26, line 
30). 

"The accelerometer 624 output can also be 
processed through an RMS circuit. The Root 
Mean Square acceleration is then determined 
from the following formula: 

1 l r- J~ AnMs = 7 , 
0 

A'(r)ot -
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where T is the period of the measurement and 
A (t) is the instantaneous accelerometer 
output at any time t. The period T may be 
varied by the user and the output is a 
staircase where each staircase is of width T" 
(col. 27, lines 48-59). 

a download device electronically connected As noted in the preceding section, Vock 
to said movement measuring device and said discloses that "[t]hose skilled in the art 
computer for transmitting said movement should appreciate that one or both power 
data and operational parameters between meters 600 can communicate the information 
said movement measuring device and said to the base, as shown; however, one power 
computer for analysis, reporting and meter can also communicate to the other 
operation purposes; power meter so that one communicates to the 

base. However, in either case, an RF 
transmitter and receiver is needed at each 
meter. Alternatively, other inter-power meter 
communication paths are needed, e.g., 
wiring, laser or IR data paths, and other 
techniques known to those in the ali'' ( col. 
25, line 66 to col. 26, line 30). 

wherein said movement sensor measures the For example, Vock discloses "[ o ]ne preferred 
angle and velocity of said movement. aspect of the invention includes a speed 

sensor, connected to the microprocessor 
subsystem, which senses a third condition 
that is indicative of a velocity of the vehicle" 
(col. 2, lines 45-48). 
Vock also discloses that "the inclinometer 
222 measures the angle of descent ... " ( col. 
21, lines 61-65). 

In view of the foregoing, PO respectfully submits that a substantial new question of 

patentability exists with respect to claim 13. However, it is further noted that "[i]t is not 

necessary that a "prima facie" case of unpatentability exist as to the claim in order for "a 

substantial new question of patentability" to be present as to the claim. Thus, "a substantial 

new question of patentability" as to a patent claim could be present even if the examiner 
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would not necessarily reject the claim as either fully anticipated by, or obvious in view of, the 

prior art patents or printed publications" (MPEP 2242). 

That applies here, as the newly found Vock reference presents a new, non-cumulative 

technological teaching, with respect to one or more features of claim 13, that was not 

previously considered and discussed on the record during the prosecution of the application 

that resulted in the '576 Patent. However, Vock still does not disclose or suggest all the 

features of 13 because, as discussed above, it does not disclose measuring unrestrained 

movement "in any direction" as required by claim 13. 
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Application of Vock to claim 20 

Claim20 Application of Vock 

20. A method to monitor physical movement For example, at col. 5, lines 1-8, Vock 
of a body part comprising the steps of: discloses that " ... the invention provides a 

method for determining the loft time of a 
moving vehicle off of a surf ace". 

attaching a portable, self-contained For example, Vock discloses that its system 
movement measuring device to said body can be attached to the user instead of the 
part for measuring unrestrained movement vehicle (col. 13, lines 58-67) 
[[but not unrestrained movement "in any 
direction"]]; Further, Vock's system 10 is "portable" and 

"self-contained" as Vock discloses that "[t]he 
system 10 is incorporated into a relatively 
small housing, shown by the outline 24. The 
housing 24 is preferably arranged to protect 
the components 12,14,16,18 and 20 
[microprocessor subsystem 12, user interface 
14, display 16, speed sensor 18, and loft 
sensor 20] from the elements of nature - such 
as rain, snow, sand and dust, each of which is 
expected during the ordinary course of usage 
on a ski slope and/or mountain bike trail. In 
addition, the housing 24 is attachable to a 
vehicle, such as a ski or mountain bike, by 
means such as a glue or a mechanical mount, 
e.g., screws" (col. 7, line 57 to col. 8, line 2). 

Vock discloses at col. 8, lines 6-15 that 
"[d]uring motion of the ski or mountain bike, 
the speed sensor 18 sends velocity 
information (over communication line 1 la) to 
the microprocessor subsystem 12; while the 
loft sensor 20 sends loft or "air" time 
information ( over communication line 11 b) 
to the microprocessor subsystem 12. The 
speed information and loft time information 
are processed by the microprocessor 
subsystem 12 to quantify actual speed, e.g., 
in miles per hour, and actual loft time, e.g., in 
seconds". 
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However, the unrestrained movement that 
is being measured in Vock is not measured 
"in any direction" as required by claim 20. 
Rather, the "unrestrained movement" 
being measured in Vock is restricted to 
"upwards" or "downwards" ( e.g., see col. 
19, lines 60-67 and col. 21, lines 23-30 of 
Vock with reference to Fig. 14A). 
Therefore, Vock does not disclose or even 
suggest "a movement sensor capable of 
measuring data associated with 
unrestrained movement in any direction 
and generating signals indicative of said 
movement" as required by claim 20. 

measuring data associated with said physical For example, as noted above, Vock discloses 
movement; at col. 8, lines 6-15 that "[d]uring motion of 

the ski or mountain bike, the speed sensor 18 
sends velocity information ( over 
communication line Ila) to the 
microprocessor subsystem 12; while the loft 
sensor 20 sends loft or II air" time information 
( over communication line 11 b) to the 
microprocessor subsystem 12. The speed 
information and loft time information are 
processed by the microprocessor subsystem 
12 to quantify actual speed, e.g., in miles per 
hour, and actual loft time, e.g., in seconds". 

However, as noted above, in Vock the 
measured data associated with said 
physical movement is restricted to 
"upwards" or "downwards" ( e.g., see col. 
19, lines 60-67 and col. 21, lines 23-30 of 
Vock with reference to Fig. 14A). 

interpreting said physical movement data For example, Vock discloses that " ... the loft 
based on user-defined operational sensor of the invention senses a spectrum of 
parameters and a real-time clock; and information, e.g., a vibrational or sound 

spectrum, and the microprocessor subsystem 
determines the first and second conditions 
relative to a change in the spectrum of 
information. Further, the microprocessor 
subassembly interprets the change in the 
spectrum to determine the loft time" (col. 3, 
lines 30-36). 

96 

IPR2018-00565 
Garmin EX1003 Page 537



Request for Ex Parte Reexamination by Patent Owner 
U.S. Patent No. 6,059,576 

Further, Vock discloses that "[b ]ecause these 
spectrums are influenced by the particular 
activity of a user, e.g., standing in a ski line, a 
microprocessor subsystem of the invention 
preferably includes means for assessing 
boundary conditions of the spectrum and for 
excluding ce1tain conditions from the 
determination of loft time. Accordingly, if a 
skier is in a lift line, such conditions are 
effectively ignored ... Because these boundary 
conditions are important in the aspects of the 
invention which utilize a spectrum of 
information, the apparatus preferably utilizes 
a user interface for providing selective 
external inputs to the microprocessor 
subsystem and for adjusting the boundary 
conditions selectively" (col. 3, lines 45-67). 

Vock also discloses that "the microprocessor 
subsystem 12 of FIG. 1 preferably includes a 
clock element (readily known to those skilled 
in the art) for indicating processed time over 
a selectable period (the microprocessor 
subsystem 12 can in fact include a 24- hour 
clock element, much the way a digital w1ist-
watch includes 24-hour information)" ( col. 
11, lines 18-25) 

storing said data in memory. For instance, at col. 8, lines 15-18, Vock 
discloses that "[t]he actual speed and loft 
time are thereafter stored in internal memory 
13 until, at least, the speed and time data are 
accessed by a user of the system 1 O". 

In view of the foregoing, PO respectfully submits that a substantial new question of 

patentability exists with respect to claim 20. However, it is further noted that "[i]t is not 

necessary that a "prima facie" case of unpatentability exist as to the claim in order for "a 

substantial new question of patentability" to be present as to the claim. Thus, "a substantial 
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new question of patentability" as to a patent claim could be present even if the examiner 

would not necessarily reject the claim as either fully anticipated by, or obvious in view of, the 

prior art patents or printed publications" (MPEP 2242). 

That applies here, as the newly found Vock reference presents a new, non-cumulative 

technological teaching, with respect to one or more features of claim 20, that was not 

previously considered and discussed on the record during the prosecution of the application 

that resulted in the '576 Patent. However, Vock still does not disclose or suggest all the 

features of 20 because, as discussed above, it does not disclose measuring unrestrained 

movement "in any direction" as required by claim 20. 
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VII. NEW CLAIMS 

Claims 30-158 have been added. All of the amendments to the claims are fully 

supported by the specification. Each one of claims 30-158 depend, either directly or 

indirectly, from claims 1, 13, or 20 and are, therefore, each separately patentable as it has 

been shown above that claims 1, 13, and 20 are patentable over the newly found references. 

Moreover, the features set forth in new claims 30-158 are not disclosed or even 

suggested by the newly found references. 

Claims 30, 7 4, and 117 

For instance, the newly found references do not teach or suggest storing, in the memory, 

at least one time stamp in association with said movement data as set forth in some variation 

in claims 30, 7 4, and 117. 

Claims 31, 75, and 118 

For instance, the newly found references do not teach or suggest storing, in the memory, 

a date associated with the at least one time stamp at least one time stamp in association with 

said movement data as set forth in some variation in claims 31, 75, and 118. 
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Claims 41, 85, and 128 

For instance, the newly found references do not teach or suggest displaying, based on 

said movement data, information indicating that a threshold is met as set forth in some 

variation in claims 41, 85, and 128. 

Claims 42, 86, and 129 

For instance, the newly found references do not teach or suggest that the threshold is 

based on information provided by the user as set forth in some vaiiation in claims 42, 86, and 

129. 

Claims 43, 87, and 130 

For instance, the newly found references do not teach or suggest storing, in the memory, 

said information indicating that the threshold is met as set forth in some variation in claims 

43, 87, and 130. 

Claims 51, 94, and 137 

For instance, the newly found references do not teach or suggest that the external 

software is configured to interpret said movement data and produce at least one report as set 

forth in some variation in claims 51, 94, and 137. 
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Claims 57, 100, and 143 

For instance, the newly found references do not teach or suggest recording, based on a 

threshold being met, the time and date of the threshold being met as set forth in some 

variation in claims 57, 100, and 143. 

Claims 58. 101, and 144 

For instance, the newly found references do not teach or suggest the output indicator 

providing a visual indicator to the user regarding the threshold being met as set forth in some 

variation in claims 58, 101, and 144. 

Claims 60, 103, and 146 

For instance, the newly found references do not teach or suggest storing a plurality of 

thresholds respectively corresponding to a plurality of notifications as set forth in some 

variation in claims 60, 103, and 146. 

Claims 61, 104, and 147 

For instance, the newly found references do not teach or suggest that when one of the 

plurality of thresholds is met, the output indicator displays a corresponding one of the 

notifications as set forth in some variation in claims 61, 104, and 147. 
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VIII. CONCLUSION 

In view of the foregoing, reexamination of claims 1, 13, 20, and 21 of the '576 Patent is 

respectfully requested, and it is respectfully requested that reexamination be granted, and that 

all claims, including claims 1, 13, 20 and 21, be held patentable in view of the differences 

between the subject claims and the newly found references. 

The USPTO is directed and authorized to charge all Requester's required fees associated 

with this request to Deposit Account No. 19-4880. Please also credit any overpayments to 

said Deposit Account. 

SUGHRUE MION, PLLC 
Telephone: 202.293.7060 
Facsimile: 202.293.7860 

WASHINGTON OFFICE 

23373 
CUSTOMER NUMBER 

Date: April 4, 2014 

Respectfully submitted, 

/William H. Mandiri 
William H. Mandir 
Registration No. 32,156 
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[57] ABSTRACT 

An electronic device, system and method to monitor and 
train an individual on proper motion during physical move­
ment. The system employs an electronic device which tracks 
and monitors an individual's motion through the use of an 
a=elerometer capable of measuring parameters associated 
with the individual's movement. The device also employs a 
user-programmable microprocessor which receives, 
interprets, stores and responds to data relating to the move­
ment parameters based on customizable operation 
parameters, a real-time clock connected to the 
microprocessor, memory for storing the movement data, a 
power source, a port for downloading the data from the 
device to other computation or storage devices contained 
within the system, and various input and output components. 
The downloadable, self-contained device can be worn at 
various positions along the torso or appendages being moni­
tored depending on the specific physical task being per­
formed. The device also detects the speed of movements 
made while the device is being worn. When a pre­
programmed recordable event is recognized, the device 
records the time and date of the occurrence while providing 
feedback to the wearer via visual, audible and/or tactile 
warnings. 

29 Claims, 9 Drawing Sheets 
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TRAINING AND SAFETY DEVICE, SYSTEM 
AND METHOD TO AID IN PROPER 

MOVEMENT DURING PHYSICAL ACTIVITY 

FIELD OF THE INVENTION 5 

This invention relates to the field of electronic training 
and safety devices used to monitor human physical activity. 
More specifically, the invention detects, measures, records, 
and/or analyzes the time, date, and other data associated 
with movement of the device and produces meaningful 10 

feedback regarding the measured movement. 

BACKGROUND 

2 
also be informed about the tendencies he has regarding his 
performance of a specific task. In particular, it is helpful to 
know whether improper movements occur more often in the 
morning or afternoon. 

SUMMARY OF THE INVENTION 

According to the present invention, the foregoing and 
other objects and advantages are attained by a system which 
may be used to monitor and train a wearer during physical 
movement. The system employs an electronic device which 
tracks and monitors an individual's motion through the use 
of a movement sensor capable of measuring data associated 
with the wearer's movement. The device also employs a 
user-programmable microprocessor which receives, 

It has long been known that improper physical movement, 
especially when repeated, can result in injury to a person. 
This injury may manifest itself in a wide range of symptoms 
anywhere from sore or bruised muscles to chronic, debili­
tating loss of movement. In order to study and better 
understand safe human movement which does not result in 
injury, a variety of sensing, monitoring, and notification 
devices have been created. In general, these devices fall 
under the general category of range of motion (ROM) 
detectors. 

15 interprets, stores and responds to the movement data based 
on customizable operation parameters, a clock connected to 
the microprocessor, memory for storing the movement and 
analysis data, a power source, a port for downloading the 
data from the device to other computation or storage devices 

20 
contained within the system, and various input and output 
components. The downloadable, self-contained device can 
be worn at various positions along the torso or appendages 
being monitored depending on the specific physical task 
being performed. The device also monitors the speed of the 

Several such inventions have been patented to measure 
the range of motion of various joints of the human body for 
both medical studies and industry applications. Typically, 
these inventions require that two people simultaneously use 
the device: the patient/wearer and the operator of the device. 
The purpose of these devices is to quantitatively determine 

25 
movements made while the device is being worn. When a 
pre-programmed recordable event is recognized, the device 
records the time and date of the occurrence while providing 
feedback to the wearer via vis;ual, audible and/or tactile 
warnings. Periodically, data from the device may be down-

30 loaded into an associated computer program which analyzes 
the data. The program can then format various reports to aid 
in recognizing and correcting trends in incorrect physical 
movement. 

a range of motion of a human joint in angular degrees as 
exemplified by U.S. Pat. Nos. 4,665,928; 5,042,505; and 
5,373,858. Although the devices disclosed in these patents 
serve the purposes for which they are intended, they do not 
warn the device wearer when the wearer is nearing, or has 35 
reached, a potentially dangerous angle of movement. 

Another class of ROM devices has attempted to provide 
a warning to the wearer through an audible alarm or flashing 
light. Typically, these devices activate the alarm when a 
predetermined angle of flexion or extension has been 40 

exceeded in order to try and reduce the number of injuries 
that can occur as a result of the improper movement. 
Because of the general weakness of the human spine and 
back muscles, most of these devices are geared toward 
detecting improper torso movement while lifting an object. 45 

One such invention described in U.S. Pat. No. 5,128,655 
uses a mercury switch set at a predetermined angle to trigger 
a counting mechanism in order to count the number of times 
the predetermined angle is exceeded during forward bend­
ing. Another such device described in U.S. Pat. No. 5,398, so 
697 uses a "T" shaped collimated light beam to detect both 
forward and lateral bending of the spine. However, these 
devices are not convenient to operate and serve to merely 
report rather than analyze the information detected. 

It is, therefore, an object of this invention to provide a user 
programmable training and safety device designed to 
observe and record the direction and frequency of physical 
movement of the wearer. 

It is another object of this invention to provide a system 
which monitors, records and analyzes the time, date, angle 
of movement, and angular velocity of physical movement 
for subsequent interpretation. 

It is still another object of this invention to monitor 
bi-directional movement of the torso about the spine during 
a lifting movement. 

It is yet another object of this invention to detect and 
monitor a series of angles of movement and to visually and 
audibly warn the wearer as each angle limit is exceeded 
during physical movement. 

It is yet another object of this invention to provide a 
device to assist in training an individual in proper posture 
while executing an identified physical activity. 

To achieve these and other objects which will become 
readily apparent upon a reading of the attached disclosure 
and appended claims, an improved training and safety 

55 device is provided. Additional objects, advantages, and 
novel features of the invention will be set forth in part in the 
description which follows, and in part will become apparent 
to those skilled in the art upon examination of the following, 
or may be learned by practice of the invention. The objects 

Training an individual to make proper movements 
requires more than just counting the number of times a 
predetermined angle is surpassed and warning the wearer of 
the incorrect movement. In order to prevent incorrect move­
ment in hopes of reducing injuries, lost man hours, and 
workmen's compensation claims, a device must not only be 
able to record the frequency of improper movements, but 
also monitor the angular velocity and general tendencies of 
the wearer with regard to the unsafe movement habits. The 
angular velocity of any physical action affects the stretching 
and tautness of the muscle involved in the motion. Thus, 65 

information on angular velocity is important to monitoring 
and analyzing improper movement. Finally, the wearer must 

60 and advantages of the invention may be realized and attained 
by means of the instrumentalities and combinations particu­
larly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of the system of the present 
invention, including the movement measuring device, the 
download device, and the computer. 
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FIG. 2A is a plan view of a wearer showing a possible 
location for the movement measuring device in operation. 

FIG. 2B is a plan view of a wearer showing another 
location for the device during operation. 

4 
casing 20 serves to protect the internal components and is 
most commonly made of hard molded plastic, although any 
suitable material may be substituted. Externally visible on 
the device 12 is at least one visual indicator 22 which is 

FIG. 2C is a plan view of a wearer showing the location 5 

of an alternative embodiment of the device of the present 

activated by the device 12 when appropriate. In one pre­
ferred embodiment, the visual indicator 22 is a bi-colored 
light emitting diode (LED) which is activated to notify the 
wearer when a predetermined angle of motion has been 
exceeded. Through different colors and blinking patterns, 

invention. 
FIG. 3 is a perspective view of another alternative 

embodiment of the self-contained movement measuring 
10 device of the present invention. 

the visual indicator 22 signals many different conditions 
sensed by the device 12 including when the device 12 is 

FIG. 4 is a block diagram of the movement measuring 
device of the present invention. 

FIG. 5 is a flowchart of the steps performed by the 
microprocessor in operating the movement measuring 
device. 

DETAILED DESCRIPTION OF 'IRE 
PREFERRED EMBODIMENT 

Reference is now made to FIG. 1 for a description of a 
preferred embodiment of the system 10 of the current 
invention. FIG. 1 shows the movement measuring device 12 
positioned above a download device 14 connected to a 
computer 16. The movement measuring device 12 is 
designed to be physically attached to a user whose move­
ments are to be monitored by the system 10. The self­
contained movement measuring device 12 may be worn by 
the individual being monitored in a variety of positions 
based on the specific movement being observed, the par­
ticular application in which the device is used, and the 
convenience of the wearer. 

turned on or off, when each of various angle limits is 
exceeded, and when downloading movement data recorded 
by the device 12. Alternatively, the visual indicator 22 may 

15 be a liquid crystal display or any other display device on 
which a variety of movement information may be shown. 
The movement measuring device 12 also contains user 
inputs 24. In the preferred embodiment, one user input 24 is 
an ON/OFF switch for controlling the operation of the 

20 device 12. Another user input 24 on the device 12 is a MUTE 
button which permits the wearer of the device to turn off any 
audible indicators. Typically, once an angle limit has been 
exceeded, the wearer will be notified through the illumina­
tion of a visual indicator, the sounding of an audible alarm, 

25 vibration of the device 12, or a combination thereof. In the 
case of an audible alarm, the MUTE button 24 may be used 
to turn off the alarm. Any sounds emitted by the device 12 
are created by a speaker (not shown) behind the speaker 
cover 26 located in the external casing 20. Finally, the casing 

30 20 contains a removable battery cover 28 over an externally 
accessible battery compartment (not shown) which allows 
the operator of the device 12 to replace the internal power 
source. In the preferred embodiment this power source is a 

For example, FIG. 2A shows placement of the movement 
measuring device 12 on the upper torso of an individual 18. 
Placement of the device 12 at this location will allow 
monitoring of the flexion and extension of the spinal column 35 

during a lifting activity. Similarly, FIG. 2B shows placement 

1.5 volt battery. 
Reference is now made to a block diagram in FIG. 4 

which shows the major internal components of the move­
ment measuring device 12 and their interconnections. The 
device 12 includes a movement sensor 30 which detects 
movement and measures associated data such as angle, 
speed, and distance. The movement sensor 30 generates 
signals corresponding to the measurement data collected. In 

of the movement measuring device 12 on the waist or hip of 
an individual 18. The movement measuring device 12 may 
be attached via a clip, Velcro, its own belt, or any other 
means known in the art. Placement of the device 12 on the 40 

belt as shown will also permit monitoring of the individual's 
movement during physical activity. In particular, the device a preferred embodiment, the movement sensor 30 is an 

a=elerometer which is capable of detecting angles of move­
ment in multiple planes as well as the velocity at which the 

12 can monitor the forward and backward bending of the 
spine as well as lateral bending of the spine to aid in correct 
bending and lifting tasks. The device 12 is also capable of 
measuring the distance the wearer walks and how fast he 
walked. FIG. 2C shows another alternative embodiment of 
the movement measuring device 12. In this version, the 
movement sensor 13 is separate from the remaining com­
ponents 15 of the device 12 and is electronically connected 

45 movement o=urs. Alternatively, multiple accelerometers, 
each capable of measuring angles of movement in only one 
plane, may be oriented within the device 12 so that move­
ment in multiple planes may be detected. Although many 
accelerometers are available on the market, the preferred 

50 embodiment uses Part No. AD22217 manufactured by Ana-
to the remaining components 15 via a cable 17 or other 
commonly used connector. Separating the measurement 
sensor 13 from the remaining components 15 in this way 
gives additional flexibility in the use of the device 12. The 
device 12 operates in the same manner as previously 55 

described; however, the movement sensor 13 can be placed 
anywhere on the individual's body. Again, the specific 
application will dictate where the movement sensor 13 
should be placed. For example, if a monitored activity 
requires repeated arm movement, the sensor 13 may be 60 

placed anywhere along the individual's arm thereby moni­
toring and recording movement data for the arm. 

log Devices of Norwood, Mass. This component is a low G, 
multi-axis accelerometer. The movement sensor 30 is elec­
tronically connected to a microprocessor 32 which receives 
the signals generated by the movement sensor 30 for analy­
sis and subsequent processing. The microprocessor 32 not 
only analyzes and responds to the movement data signals 
from the sensor 30, but also controls the actions of all of the 
electronic components of the device 12. In a preferred 
embodiment, the microprocessor 32 is a Motorola 
MC68HC705C8AFN. It should be noted, however, that 
other low power, programmable microprocessors may be 
suitable. The microprocessor 32 constantly monitors the 
user inputs 34 and acts accordingly. For example, if the 
device is turned off, the microprocessor 32 monitors the 

FIG. 3 shows a more detailed view of the movement 
measurement device 12 which forms a crucial part of the 
previously described system along with its respective exter­
nal components. The internal components of the movement 
measurement device 12 are housed in a casing 20. This 

65 ON/OFF user input 36 to detect when the device 12 is turned 
back on. Once an "ON" condition is detected, the micro­
processor 32 powers up and runs its internal program. The 
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internal program may be stored within read-only memory 
located in the microprocessor itself or in memory (not 
shown) located outside the microprocessor 32. 

The components of the device 12 receive power from a 
power source 38. In a preferred embodiment the power 5 
source 38 is a 1.5 volt DC battery; however, other power 
sources, including alternating current, may be used. The 
power source 38 is connected to a power converter 40 if 
DC-DC or AC-DC conversion is required. In one embodi­
ment the power converter 40 converts the 1.5 volt DC power 10 
supply from the battery to 3.3 volts DC for use with the other 
electronic components of the device 12. 

Also connected between the power source 38 and the 
microprocessor 32 is a conventional power supply manager 
42 such as part number ADM706TAR from Analog Devices. 15 
The power supply manager 42 performs several functions. If 
a low battery condition exists, the power supply manager 42 
reports the problem to the microprocessor 32 so that the 
microprocessor 32 may indicate the condition to the user 
through one or more output indicators 44. The output 20 
indicators 44 consist of any combination of audible, visual, 
or tactile indicators for communicating v-rith the wearer of 
the device. Audible indicators range from a single pitched 
tone to voice-synthesized messages in English or any for­
eign language. Visual indicators which could be used 25 
include single, monochromatic LEDs, multiple colored 
lights, and/or liquid crystal displays. The tactile indicator 
used in a preferred embodiment is a conventional vibrator 
mechanism which can be detected by the wearer. The power 
supply manager 42 also regulates the activity of the power 30 
converter 40 to insure that the proper voltage is constantly 
supplied to the device components;. 

The microprocessor 32 is connected to a clock 46 which 
is used as an internal clock for coordinating the functioning 
of the microprocessor 32. The clock 46 also serves as a real 35 

time clock to provide date and time information to the 
microprocessor 32. The clock 46 may have its own clock 
battery 48 or may receive power directly from power source 
38. 

The microprocessor 32 constantly monitors the move- 40 

ment data received from the movement sensor 30. The 

6 
constantly checks to see if the angle movement information 
received from the movement sensor 30 indicates that the 
wearer has exceeded any of the pre-set notice levels. 
Depending on which notice level has been exceeded, the 
microprocessor 32 will cause the device 12 to react; i.e., by 
sounding an alarm. In addition, the microprocessor 32 will 
obtain the date/time stamp from the clock 46 and store that 
information along with the notice level that was exceeded 
into memory 50 for later analysis and reporting. Whenever 
an alarm is activated by the microprocessor 32, the MUTE 
control switch 54 may be used to deactivate the alarm; 
however, the corresponding movement data associated with 
the activation of the alarm is still recorded in memory 50. 
Furthermore, the date and time the MUTE control switch 54 
was activated is also recorded by the device 12. 

A significant feature of the device 12 of the present 
invention is that it gives instant information to the wearer at 
the moment of incorrect movement and also records the 
information for future reference and analysis. The device 12 
monitors a wide variety of "events" and records each event 
with a date/time stamp. Many different types of "events" 
may be defined to be monitored by the device 12. As 
previously stated, any movement which surpasses any iden­
tified angle limit of movement (based on the specific physi­
cal task being accomplished and the range of motion needed 
to execute the task properly) is a standard recordable event. 
In addition, the device will record when no discernable 
movement has occurred for a predetermined amount of time 
(idle function), when the wearer has pressed the MUTE 
sv-ritch in response to an alarm (MUTE function), when the 
wearer's speed of movement exceeds a predefined speed 
(quickness function), when the device is turned on or off, 
when a low battery warning has been issued, when the 
battery is changed, when the device has been tampered v-rith 
(such as removing the battery before a low battery condition 
has been detected), when the device is tilted outside of a 
specified range for a designated period of time, and when the 
device has measured a predetermined maximum number of 
particular angle limits reached. These functions are further 
described hereinbelow. 

Whenever an incorrect user movement is sensed by the 
device 12, the angular limit notice as programmed by the 
user is given only once. Before the device 12 can reset itself 
to be able to give that same angle notice on the next incorrect 

microprocessor 32 analyzes the movement data received 
from the sensor 30 and, based on its internal programming, 
responds to the data. If a recordable event occurs, the 
microprocessor 32 retrieves the date/time stamp from the 
clock 46 and records the event information along v-rith the 
date/time stamp in memory 50. In a preferred embodiment, 
the memory is electrically erasable programmable read-only 
memory (EEPROM) so that, in the event the device should 
lose power, the information recorded in memory 50 will not 
be lost. The device also contains an input/output (1/0) port 
52 which is connected to the microprocessor 32. The 1/0 
port 52 is used to receive and transmit data collected by the 
device 12 between the microprocessor 32 and an external 
computer (not shown). In a preferred embodiment, the 1/0 
port 52 is a serial port which includes an RS232 voltage 
level converter download board. Movement data stored in 
memory 50 can be sent through the 1/0 port 52 to a 
download device. In addition, user-programmable configu­
ration information can be entered by a user via the external 
computer and uploaded through the 1/0 port 52 for use by 
microprocessor 32. The configuration information can 
encompass an array of information including, but not limited 

45 movement, the device 12 must return to a predetermined 
position (usually the upright position). If the device 12 is 
maintained outside of its predefined reset range for a des­
ignated period of time after an angle limit has been 
exceeded, a "tilt" event will be recorded and an alarm may 

50 be activated. When this situation occurs, the device 12 must 
be returned to its defined reset position, or the MUTE button 
must be pressed. The device 12 is also programmed to 
automatically enter a power saving mode when no motion 
has been detected for a given amount of time. This "idle" 

55 function event is; recorded by the microprocessor 32 to 
indicate that the device is either not being worn or is not 
being used properly. The device 12 maintains the minimum 
amount of operating power required to detect the next 
movement so that, once movement is detected, the device 12 

60 exits the idle mode and records the date and time when the 

to, a series of notice levels corresponding to increasing 
angles of movement, an event threshold, a reset range for tilt 65 

determination, and a time period for entering idle mode. 
Once the device 12 is operating, the microprocessor 32 

exit occurred. 
The device 12 will record any attempted tampering. In a 

preferred embodiment, this event occurs when the battery is 
removed before a low battery condition is detected by the 
device. The device 12 will also inform the wearer when the 
battery is low. In the preferred embodiment, the device 12 
has two batteries, a battery which operates the device 12 and 
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an internal time clock battery. The internal clock battery 
powers the time clock 46 and aids in other operations of the 
device 12 when the voltage drops on the device battery. The 
microprocessor 32 and memory 50 do not lose information 
when battery power is lost from either battery. 5 

As previously mentioned, the device 12 is completely 
user programmable via an external computer. These user 
programmed operation parameters are uploaded to the 
microprocessor 32 through the download device (not 
shown). The user may program the microprocessor 32 with 10 
an array of functions for the device 12 to perform. Primary 
among these is the ability to change the angular levels at 
which notices will be generated in order to fulfill particular 
application needs. In this way, the user may choose the 
angular positions at which he wants to be warned when they 15 
are exceeded. In the preferred device, up to three angle limits 
may be monitored by the device; however, any number of 
angles may be tracked depending upon the application. Each 
angle limit can be degree specific or extend over a range of 
degrees. When a range is used, the user specifies the starting 20 
and incremental values in degrees. Thus, an angle limit may 
be set to occur every five degrees beginning with an initial 
angle limit value. The movement sensor 30 used in the 
preferred embodiment can measure angles to within plus or 
minus 0.5° and as often as 1000 times a second. The most 25 
common use for the angle range limits is when the device 12 
is worn on the hip since angle measurements cannot be made 
as accurately there. In contrast, when the device U is worn 

8 
can be operated again. This feature serves to alert the 
responsible party of a potential problem that must be dealt 
with immediately via retraining or any other means the 
responsible party deems necessary. 

The device 12 also has additional functions and capabili­
ties. Each unit can be assigned to a specific individual, 
patient or employee and later reassigned to a different person 
through the use of specific identification numbers. In a 
preferred embodiment, the device 12 requires a download of 
all movement data stored in memory under a previous 
identification number before it can be reassigned. Further, 
the download information along with the specific user 
identification number can be downloaded to the computer 16 
only once in order to avoid duplicate records. 

As generally described above, the system and device 12 
of the present invention have practical application in a 
number of situations. They may be used in medical appli­
cations requiring the monitoring of physical movement. 
Among such applications is physical therapy which may be 
conducted either by the patient in the patient's home or by 
medical professionals in a medical environment. More 
significantly, the device and system have application in an 
industrial setting, particularly manufacturing, where work-
ers are required to perform repetitive manual tasks. Super­
vising employers can use the device and system to insure 
that employees are performing their tasks properly while 
minimizing the risk of employee injury. 

By virtue of the sophisticated nature of the microproces-on the upper torso, results can be measured more accurately 
and the device 12 can be set to measure each degree of 
movement. 

30 sor 32, the device 12 can fulfill these additional business, 
industry and medical needs. Furthermore, wireless capabili­
ties may be added to the device 12 to allow downloading of 
information from the device 12 to a computer 16 without the 
need for cables or docking stations. In yet another 

As mentioned above, once a wearer of the device 12 
exceeds the first defined angle limit, a notice for that limit is 
given to the wearer. The notice may be a combination of a 
visual warning, a tactile warning, and/or an audible warning. 
The microprocessor 32 also stores the specific angle limit 
which was exceeded along with the date/time stamp. Upon 
exceeding the second defined angle, the wearer is issued a 
second notice which may be the same as or different from 
the first notice. These different notice characteristics may 40 

include a change in pitch for audible alarms, a difference in 
duration for tactile alarms, and/or a blinking, different 
colored, or other visual warning. 

35 
embodiment, the radio frequency capability may allow the 
user to wear minimal hardware ( consisting primarily of the 
movement sensor) on the body while transmitting the details 
of each physical movement to a remote microprocessor 32 
for analysis and storage. 

The "quickness" function of the device 12 measures the 
speed of an associated physical movement made by the 45 

wearer and was developed to address the following problem. 
In essence, the warning notice due to exceeding a first angle 
may be overridden by the warning notice for a second angle, 
thus appearing to give only the second notice. The device 12 
may be programmed to recognize when this occurs and to 50 

indicate that the associated physical activity was performed 
by the wearer with excessive speed. If so programmed, the 
device 12 will record both notices, and the microprocessor 

Once the data from the device 12 has been downloaded to 
the computer 16, software running on the computer 16 is 
used to interpret the data and produce a number of reports 
and histories. This history information may include, but is 
not limited to, the dates and times when the device 12 was 
turned on and off; the number, with dates and times, of each 
notice given along with the type of notice; the number, date 
and time the device 12 reached an event threshold; when, 
how long, and how many times the device 12 powered 
down; the date and time the device 12 was muted; the date 
and time when the battery was changed; the date and time 
when the battery was tampered with; and the last time the 
device 12 was downloaded. Any of the above-mentioned 
predefined reports may be generated; in addition, the user 
may program additional reports and histories specific to the 
application to be monitored. 

FIG. 5 is a flowchart of the steps executed by the 
microprocessor 32 in the movement measurement device 12 
to recognize and record movement data. Referring to FIG. 5, 
when the device 12 is off, the microprocessor 32 constantly 

32 will record a quickness violation for further analysis and 
reporting by the computer. The device 12 may also include 55 

an event threshold function in its programming. This feature 
allows the user of the device 12 who has a=ess to the 
download capabilities and the analysis software hereinafter 
described to determine a maximum number of incorrect 
movements ("events") allowed in a predetermined time 
period by event type. In addition, the user may program a 
certain response, such as shutting down the device 12 
entirely, emitting a special alarm, and/or recording the date 
and time each event threshold was met. In a preferred 
embodiment, if the device 12 is programmed for shut down 
upon reaching the event threshold, the device 12 will require 
downloading to the computer 16 and being reset before it 

60 checks for a change in the ON/OFF state 60 by polling the 
ON/OFF switch to see if it has been switched to the ON 
position. Once the microprocessor 32 detects that the device 
12 has been turned on, the microprocessor 32 conducts some 
basic initialization and housekeeping functions 62. This may 

65 include checking memory to ensure angle limits have been 
entered, verifying that angle limits are increasing in value 
(i.e., the second angle limit is not smaller than the first), and 
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initializing internal program parameters. Then the micro­
processor 32 checks to see whether any motion has been 
detected 64 by the movement sensor 30. If no motion has 
been detected, the microprocessor 32 will increment a 
''no-motion" counter 66. The microprocessor 32 then checks 5 

whether the no-motion counter has reached a predefined 
number of cycles indicating that the device should power 
down. If the requisite number of cycles indicating idle mode 
have elapsed, the microprocessor records the idle event 
(along with the date and time stamp) in memory, and the rn 
device enters the idle mode 72. Once in idle mode, the 
microprocessor repeatedly checks for motion 72. As long as 

proper movement event along with the date and time. It then 
continues processing at step 92. 

Once the angle of movement detected exceeds the next 
angle limit, the microprocessor will record the correspond­
ing notice event along with the date and time and activate the 
appropriate notice alarm in step 110. The microprocessor 
then checks if the last movement exceeded the final angle 
limit at step 112. If not, then the process returns to step 102 
to check for movement beyond the next angle limit. If the 
final notice event was detected, then the microprocessor will 
increment the event threshold counter by one at step 114 if 
this option has been selected by the user. Next, the micro­
processor will check to see whether the event threshold limit 
has been reached 116. If not, the microprocessor will per­
form step 104 until the device is reset due to the movement 
angle being less than that required for a proper movement. 

no motion occurs, the device remains in idle mode. Once 
motion is detected, the microprocessor records an event that 
the device has exited idle mode (with the corresponding date 15 

and time) 76. The microprocessor then returns to step 64 
where it again attempts to detect motion. If the no-motion 
counter has not reached the preset limit corresponding to 
idle mode, the microprocessor will check to see whether the 
device has remained outside of its predefined reset range for 20 

a designated amount of time 78. If not, the microprocessor 
reexecutes the cycle for detecting motion 64. If, however, 
the microprocessor recognizes a tilt event, an alarm corre­
sponding to a tilt event is activated 80. Once the micropro­
cessor has recognized a tilt event, it repeatedly checks 25 

whether the device has been moved back within its reset 

If the event threshold has been reached, then the micropro­
cessor will record the event threshold, activate the associated 
alarm, and shut down the device 118. The microprocessor 
will prevent the device from operating any further until its 
information has been downloaded 120. Once the stored data 
has been downloaded, the microprocessor returns to its 
initial motion detection step 64 for further operation. 

As previously alluded to herein, the device and system of 
the present invention can be used in a wide number of 
different applications requiring monitoring and feedback of 
physical movement. In particular, the device and system 
have various medical applications including rehabilitation 
and physical therapy associated with an injured patient. The 

range 82. If it has not, the microprocessor continues to 
activate the tilt alarm. Once the device has been returned to 
within its reset range, the microprocessor checks again for 
motion 64. 

Once the microprocessor detects motion in step 64, the 
first thing it does is clear the no-motion counter 84. The 
microprocessor then checks to see whether it has recorded a 
"proper movement" in the past 86. If no proper movement 
has occurred, the microprocessor checks whether the proper 
movement flag has been set 88. If the proper movement flag 
has not been set, the microprocessor returns to its initial 
motion checking step 64. If, however, the proper movement 
flag has been set, the microprocessor will record the occur­
rence of a proper movement event along with the date/time 
stamp 90. The microprocessor then clears all notice and the 
proper movement flags in step 92 and returns to the motion 
detection step 64. If, on the other hand, the microprocessor 
has detected a prior proper movement 86, it so indicates by 
setting the proper movement 94. The microprocessor then 
checks whether the first angle limit has been exceeded 96. If 
this first limit has not yet been exceeded, the microprocessor 
returns to the motion detection step 64. If the first angle limit 
has been exceeded, the microprocessor activates the appro­
priate alarm and records the event along with the date and 
time 98. The microprocessor then clears the proper move­
ment flag and sets the first angle notice flag 100. The 
microprocessor then checks whether the device has moved 
beyond the next angle limit 102. If not, the microprocessor 
checks whether the angle is less than that required to 
constitute a proper movement 104. If not, then the micro­
processor continues to check whether the angle of move­
ment is less than a proper movement angle. If the angle is 
less than that constituting a proper movement, the micro­
processor triggers a reset flag indicating that the device has 
been reset 106. After reset, the microprocessor checks 
whether any of the angle limits have been exceeded thereby 
setting any of the notice flags 108. If any notice flags have 
been set, the microprocessor will perform step 92 to clear all 
of the notice flags and reset the proper movement flag. If 
none of the notice flags have been set before the device was 
reset, the microprocessor will perform step 90 to record a 

30 movement sensor is simply attached to the appropriate body 
part requiring monitoring, and data collection is then com­
menced. Besides providing the operator with instant feed­
back regarding the physical movement being monitored, a 
variety of data may be collected from the number of move-

35 ment repetitions meeting or exceeding a required range to 
the determination and tracking of maximum range-of­
motion mobility of an injured patient for later analysis. 
While the device and system may be operated by a medical 
professional in a supervisory capacity, both are simple 

40 enough to be used by an individual patient alone ,vith 
download and analysis by the medical professional at a later 
time. 

The device also has excellent application to the monitor­
ing and analysis of physical labor performed by employees. 

45 The devices may be passed out to employees having repeti­
tive physical tasks; so that proper safety in performing the 
tasks, such as lifting, may be practiced. Each device can be 
assigned to a particular individual for a specified amount of 
time and programmed to monitor that individual's physical 

50 tasks. After the device is turned in, its collected information 
can be downloaded to the system for reporting and analysis 
purposes based on specific movement limits and other 
operational parameters programmed into the device for the 
particular movement being monitored. Improper movements 

55 made by the individual during the time period in question are 
identified, and the employee can be notified in order to make 
necessary corrections to the way the task is performed in 
order to avoid injury resulting from improper movement. 
The device can be used again later to ensure that the 

60 employee continues to exercise the movement guidelines as 
previously instructed. 

The device also has application in the area of sports. For 
example, it may be worn by a golfer in order to monitor 
torso, waist, shoulder and arm movement during various 

65 drives and putts. The data collected by the device may then 
be used as a tool to aid in the analysis and improvement of 
the individual's stroke technique. Use of the device is not 
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limited to golf but may be used for any number of sports, 
including football, baseball, basketball, or tennis. And, due 
to the unique programmability of the device, it has more 
than one application within any single sport. For example, in 
baseball, the device and system may be used to improve 5 
technique associated with hitting or with throwing. 

Still other objects and advantages of the present invention 
will become readily apparent to those skilled in this art from 
the detailed description, wherein multiple preferred embodi­
ments of the invention are shown and described, simply by 

10 
way of illustration of the best mode contemplated by the 
inventor for carrying out the invention. As will be realized, 
the invention is capable of other and different embodiments, 
and its several details are capable of modifications in various 
obvious respects, all without departing from the invention. 
Accordingly, the drawings and description are to be regarded 15 

as illustrative in nature, and not as restrictive. Variations in 
the description likely to be conceived of by those skilled in 
the art still fall within the breadth and scope of the disclosure 
of the present invention. The primary import of the present 
invention lies in its compact size, ease of use, and detailed 20 

information gathering and reporting features. Its benefits 
derive from the versatility of its monitoring capabilities as 
well as the specific applications for which it may be used. 
Again, it is understood that other applications of the present 
invention will be apparent to those skilled in the art upon 25 

reading the preferred embodiments and consideration of the 
appended claims. 

We claim: 
1. A portable, self-contained device for monitoring move­

ment of body parts during physical activity, said device 30 

comprising: 
a movement sensor capable of measuring data associated 

with unrestrained movement in any direction and gen­
erating signals indicative of said movement; 

a power source; 
a microprocessor connected to said movement sensor and 

35 

12 
9. The device of claim 1 wherein said output indicator is 

visual. 
10. The device of claim 1 wherein said output indicator is 

audible. 
11. The device of claim 1 wherein said output indicator is 

tactile. 
12. The device of claim 1 wherein said user input is a 

switch. 
13. A system to aid in training and safety during physical 

activity, said system comprising 
a portable, self-contained movement measuring device, 

said movement measuring device further comprising 
a movement sensor capable of measuring data associ­

ated with unrestrained movement in any direction 
and generating signals indicative of said movement; 

a power source; 
a microprocessor connected to said power source, said 

microprocessor capable of receiving, interpreting, 
storing and responding to said movement data based 
on user-defined operational parameters; 

at least one user input connected to said microproce&<;or 
for controlling the operation of said device; 

a real-time clock connected to said microprocessor; 
memory for storing said movement data; 
at least one input/output port connected to said micro­

processor for downloading said data and uploading 
said operational parameters; and 

an output indicator connected to said microprocessor; 
a computer running a program capable of interpreting 

and reporting said movement data based on said 
operational parameters; and 

a download device electronically connected to said 
movement measuring device and said computer for 
transmitting said movement data and operational 
parameters between said movement measuring 
device and said computer for analysis, reporting and 
operation purposes; 

wherein said movement sensor measures the angle and 
velocity of said movement. to said power source, said microprocessor capable of 

receiving, interpreting, storing and responding to said 
movement data based on user-defined operational 
parameters; 

14. The system of claim 13 wherein said computer is a 

40 
personal computer. 

15. The system of claim 13 wherein said computer is 
connected to a network of other computers. at least one user input connected to said microprocessor 

for controlling the operation of said device; 
a real-time clock connected to said microprocessor; 
memory for storing said movement data; and 
an output indicator connected to said microprocessor for 

signaling the occurrence of user-defined events; 
wherein said movement sensor measures the angle and 

velocity of said movement. 
2. The device of claim 1 further comprising at least one 

input/output port connected to said microprocessor for 
downloading said data and uploading said operational 
parameters to and from a computer. 

3. The device of claim 1 wherein said device is compact 
and weighs less than one pound. 

4. The device of claim 1 wherein said movement sensor 
comprises at least one accelerometer. 

5. The device of claim 1 wherein said movement sensor 
can simultaneously detect real time movement along at least 
two orthogonal axes. 

6. The device of claim 1 wherein said movement sensor 
is housed separately from said microprocessor. 

7. The device of claim 1 wherein said monitored body part 
movement is torso or limb movement. 

16. The system of claim 13 wherein said download device 
is a physical docking station. 

45 
17. The system of claim 13 wherein said download device 

is a wireless device. 
18. The system of claim 17 wherein said wireless device 

uses radio frequency. 
19. The system of claim 17 wherein said wireless device 

50 
uses infrared light. 

20. A method to monitor physical movement of a body 
part comprising the steps of: 

55 

60 

attaching a portable, self-contained movement measuring 
device to said body part for measuring unrestrained 
movement in any direction; 

measuring data associated with said physical movement; 
interpreting said physical movement data based on user­

defined operational parameters and a real-time clock; 
and 

storing said data in memory. 
21. The method of claim 20 wherein said physical move­

ment data includes velocity data of said movement, angle 
measurement data taken along at least two orthogonal axes, 
and related date and time data. 

8. The device of claim 1 wherein said data measured by 65 

said movement sensor includes the distance of said move-
22. The method of claim 21 further comprising the step of 

defining said parameters for a specific physical movement 
prior to said interpreting step. ment. 
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23. The method of claim 21 further comprising the step of 
downloading said data from said movement measuring 
device to a computer for reporting and analysis purposes. 

24. The method of claim 21 wherein said interpreting step 
comprises teaching an individual how to properly perform 5 

said physical movement. 
25. The method of claim 20 wherein said movement 

measuring device is an accelerometer. 
26. The method of claim 20 further comprising the step of 

providing real time feedback regarding said movement. 

14 
27. The method of claim 26 wherein said physical move­

ment is physical labor. 

28. The method of claim 26 wherein said physical move­
ment is an exercise related to medical treatment. 

29. The method of claim 26 wherein said physical move­
ment is an exercise to improve technique related to an 
athletic skill. 

* * * * * 
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