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pattern all the way down the runway. This lighting pattern could be turned-on as a plane is cleared for landing
and then turned-off after the aircraft has touched down. A pilot approaching the runway along an intersecting
taxiway would be alerted in a clear and unambiguous way that the runway was active and should not be
crossed. ! )

If an incursion was detected the main computers 26, 28 could switch the runway strobe lights 48 from the
‘rabbit” pattern to a pattern that alternatively flashes either side of the runway in a wig-wag fashion. A switch
to this pattern would be interpreted by the pilot of an arriving aircraft as a wave off and a signal to go around.
The abrupt switch in the pattern of the strobes would be instantaneously picked up by the air crew in time for
them to initiate an aborted landing procedure.

During Category Il weather conditions both runway and taxiway visibility are very low. Currently radio
based landing systems are used to get the aircraft from final approach to the runway. Once on the runway it
is not always obvious which taxiways are to be used to reach the airport terminal. In system 10 the main com-
puters 26,28 can control the taxiway lamps 40 as the means for guiding aircraft on the ground during CAT Il
conditions. Since the intensity of the taxiway lamps 40 can be controlled remotely, the lamps just in front of
an aircraft could be intensified or flashed as a means of guiding it to the terminal.

Alternatively, a short sequence of the “rabbit” pattern may be programmed into the taxiway strobes just
in front of the aircraft. At intersections, either the unwanted paths may have their lamps turned off or the en-
trance to the proper section of taxiway may flash directing the pilot to head in that direction. Of course in a
smart system only those lights directly in front of a plane would be controlled, all other lamps on the field would
remain in their normal mode. ’

Referring now to FIG. 9, a block diagram is shown of the data flow within the system 10 (as shown in FIG.
1 and FIG. §). The software modules are shown that are used to process the data within the computers 26,
28 of the central computer system 12. The tracking of aircraft and other vehicles on the airport operates under
the control of a sensor fusion software module 101 which resides in the computers 26, 28. The sensor fusion
software module 101 receives data from the plurality of sensors 50, a sensor 50 being located in each edge
light assembly 20,., which reports the heat level detected, and this software module 101 combines this infor-
mation through the use of rule based artificial intelligence to create a complete picture of all ground traffic at

the airport on a display 30 of the central computer system 12,

The tracking algorithm starts a track upon the first report of a sensor 50 detecting a heat level that is above
the ambient background level of radiation. This detection is then verified by checking the heat level reported
by the sensor directly across the pavement from the first reporting sensor. This secondary reading is used to
confirm the vehicle detected and to eliminate false alamms. After a vehicle has been confirmed the sensors
adjacent to the first reporting sensor are queried for changes in their detected heat level. As soon as one of
the adjacent sensors detects a rise in heat level a direction vector for the vehicle can be established. This proc-
ess continues as the vehicle is handed off from sensor to sensor in a bucket brigade fashion as shown in FIG.
7. Vehicle speed can be roughly determined by calculating the time between vehicle detection by adjacent sen-
sors. This information is combined with information from a system data base on the location of each sensor
to calculate the velocity of the target. Due to hot exhaust or jet blast, the sensors behind the vehicle may not
return to a background level immediately. Because of these condition, the algorithm only uses the first four
sensors (two on either side of the taxiway) to calculate the vehicles position. The vehicle is always assumed
to be on the centerline of the pavement and between the first four reporting sensors.

Vehicle identification can be added to the track either manually or automatically by an automated source
that can identify a vehicle by its position. An example would be prior knowledge of the next aircraft to land on
a particular runway. Tracks are ended when a vehicle leaves the detection system. This can occur in one of
two ways. The first way is that the vehicle leaves the area covered by the sensors 50. This is determined by
a vehicle track moving in the direction of a gateway sensor and then a lack of detection after the gateway sensor
has lost contact. A second way to leave the detection system is for a track to be lost in the middle of a sensor
array. This can occur when an aircraft departs or a vehicle runs onto the grass. Takeoff scenarios can be de-
termined by calculating the speed of the vehicle just before detection was lost. If the vehicle speed was in-
creasing and above rotation speed then the aircraft is assumed to have taken off. If not then the vehicle is
assumed to have gone on to the grass and an alarm is sounded.

Referring to FIG. 5 and FIG. 9, the ground clearance routing function is performed by the speech recog-
nition unit 33 along with the ground clearance compliance verifier software module 103 running on the com-
puters 26,28. This software module 103 comprises a vehicle identification routine, clearance path routing,
clearance checking routine and a path checking routine.

The vehicle identification routine is used to receive the airline name and flight number (i.e. "Delta 374")
from the speech recognition unit 33 and it highlights the icon of that aircraft on the graphic display of the airport
on display 30.
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The clearance path routine takes the remainder of the controller’s phrase (i.e. “outer taxiway to echo, hold
short of runway 15 Left") and provides a graphical display of the clearance on the display 30 showing the airport.

The clearance checking routine checks the clearance path for possible conflict with other clearances and
vehicles. If a conflict is found the portion of the path that would cause an incursion is highlighted in a blinking
red and an audible indication is given to the controller via speaker 32.

The path checking routine checks the actual path of the vehicle as detected by the sensors 50 after the
clearance path has been entered into the computers 26, 28 and it monitors the actual path for any deviation.
If this routine detects that a vehicle has strayed from the assigned course, the vehicle icon on the graphic dis-
play of the airport flashes and an audible indicator is given to the controller via speaker 32 and optionally the
vehicle operator via radio 37.

The airport vehicle incursion avoidance system 10 operates under the control of safety logic routines which
reside in the collision detection software module 104 running on computers 26, 28. The safety logic routines
receive data from the sensor fusion software module 101 location program via the tracker software module
102 and interpret this information through the use of rule based artificial intelligence to predict possible colli-
sions or runway incursions. This information is then used by the central computer system 12 to alert tower con-
trollers, aircraft pilots and truck operators to the possibility of a runway incursion. The tower controllers are
alerted by the disptay 30 along with a computer synthesized voice message via speaker 32. Ground traffic is
alerted by a combination of traffic lights, flashing lights, stop bars and other alert tights 34, lamps 40 and 48,
and computer generated voice commands broadcast via radio 36.

Knowledge based problems are also called fuzzy problems and their solutions depend upon both program
logic and an interface engine that can dynamically create a decision tree, selecting which heuristics are most
appropriate for the specific case being considered. Rule based systems broaden the scope of possible appli-
cations. They allow designers to incorporate judgement and experience, and to take a consistent solution ap-
proach across an entire problem set.

The programming of the rule based incursion detections software is very straight forward. The rules are
written in English allowing the experts, in this case the tower personnel and the pilots, to review the system
at an understandable level. Another feature of the rule based system is that the rules stand alone. They can
be added, deleted or modified without affecting the rest of the code. This is almost impossible to do with code
that is created from scratch. An example of a rule we might use is:

If (Runway_Status = Active)
then (Stop_Bar_Lights = RED).
This is a very simple and straight forward rule. it stands alone requiring no extra knowledge except how Run-
way_Status is created. So let's make some rules affecting Runway_Status.
If (Departure = APPROVED) or (Landing = IMMINENT),
then (Runway_Status = ACTIVE).
For incursion detection, another rule is:
If (Runway_Status = ACTIVE) and (Intersection = OCCUPIED),
then (Runway_Incursion = TRUE).
Next, detect that an intersection of a runway and taxiway are occupied by the rules:
If (Intersection_Sensors = DETECT),
then (Intersection = OCCUPIED).
To predict that an aircraft will run a Hold Position stop, the following rule is created:
If (Aircraft_Stopping_Distance > Distance_to_Hold_Position),
then (Intersection = OCCUPIED).

In order to show that rules can be added without affecting the reset of the program, assume that after a
demonstration of the system 10 to tower controllers, they decided that they wanted a “Panic Button" in the
tower to override the rule based software in case they spot a safety violation on the ground. Besides installing
the button, the only other change would be to add this extra rule.

If (Panic_button = PRESSED),
then (Runway_Incursion = TRUE).
Itis readily seen that the central rule based computer program is very straight forward to create, understand
and modify. As types of incursions are defined, the system 10 can be upgraded by adding more rules.

Referring again to FIG. 9, the block diagram shows the data flow between the functional elements within
the system 10 (FIG. 1). Vehidles are detected by the sensor 50 in each of the edge light assemblies 20,. ,. This
information is passed over the local operating network (LON) via edge light wiring 21,. , to the LON bridges
22, ... The individual message packets are then passed to the redundant computers 26 and 28 over the wide
area network (WAN) 14 to the WAN interface 108. After arriving at the redundant computers 26 and 28, the
message packetis checked and verified by a message parser software module 100. The contents of the mes-
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sage are then sent to the sensor fusion software module 101. The sensor fusion software module 101 is used
to keep track of the status of all the sensors 50 on the airport; it filters and verifies the data from the airport
and stores a representative picture of the sensor array in a memory. This information is used directly by the
display 30 to show which sensoars 50 are responding and used by the tracker software module 102. The tracker
software module 102 uses the sensor status information to determine which sensor 50 reports correspond to
actual vehicles. In addition, as the sensor reports and status change, the tracker software module 102 iden-
tifies movement of the vehicles and produces a target location and direction output. This information is used
by the display 30 in order to display the appropriate vehicle icon on the screen.

The location and direction of the vehide is also used by the collision detection software module 104. This
module checks all of the vehicles on the ground and plots their expected course. If any two targets are on in-
tersecting paths, this software module generates operator alerts by using the display 30, the alert lights 34,
the speech synthesis unit 29 coupled to the associated speaker 32, and the speech synthesis unit 31 coupled
to radio 37 which is coupled to antenna 39.

Still referring to FIG. 9, another user of target location and position data is the ground clearance compliance
verifier software module 103. This software module 103 receives the ground clearance commands from the
controller’s microphone 35 via the speech recognition unit 33. Once the cleared route has been determined,
it is stored in the ground clearance compliance verifier software module 103 and used for comparison to the
actual route taken by the vehicle. if the information received from the tracker software module 102 shows that
the vehicle has deviated from its assigned course, this software module 103 generates operator alerts by using
the display 30, the alertlights 34, the speech synthesis unit 29 coupled to speaker 32, and the speech synthesis
unit 31 coupled to radio 37 which is coupled to antenna 39.

The keyboard 27 is connected to a keyboard parser software module 109. When a command has been
verified by the keyboard parser software module 109, itis used to change display 30 options and to reconfigure
the sensors and network parameters. A network configuration data base 106 is updated with these reconfi-
guration commands. This information is then turned into LON message packets by the command message
generator 107 and sent to the edge light assemblies 20,., via the WAN interface 108 and the LON bridges
22, :

Referring now to FIG. 1 and FIG. 10, FIG. 10 shows a pictorial diagram of an infrared vehicle identification
system 109 invention comprising an infrared (IR) transmitter 112 mounted on an airplane 110 wheel strut 111
and an IR receiver 128 which comprises a plurality of edge light assemblies 20,_,, of an airport lighting system
also shown in FIG. 1. The combination of the IR transmitter 112 mounted on aircraft and/or other vehicles and
a plurality of IR receivers 128 located along runways and taxiways form the infrared vehicle identification sys-
tem 109 for use at airports for the safety, guidance and control of surface vehicles in order to provide positive
detection and identification of ail aircraft and other vehicles and to prevent runway incursions. Runway incur-
sions generally occur when aircraft or other vehicles get onto a runway and conflict with aircraft cleared to land
or takeoff on that same runway. All such incursions are caused by human error.

Referring now to FIG. 11, a block diagram of the IR transmitter 112 is shown comprising an embedded
microprocessor 118 having DC power 114 inputs from the aircraft host or vehicle on which the IR transmitter
112 is mounted and an ID switch 116 within the aircraft for entering vehicle identification data which is received
by the IR transmitter 112 on a serial line. Vehicle position information is provided to the IR transmitter 112 from
a vehicle position receiver 117 which may be embodied by a global positioning system (GPS) receiver readily
known in the art. The output of embedded microprocessor 118 feeds an IR emitter comprising a light emitting
diode (LED) array 120. When power is applied to the IR transmitter 112, the microprocessor continuously out-
puts a coded data stream 121 (FIG. 13) which is transmitted by the IR LED array 120. The embedded micro-
processor 118 may be embodied by microprocessor Model MC 6803 or equivalent manufactured by Motorola
Microprocessor Products of Austin; Texas. The IR LED array 120 may be embodied by IR LED Devices man-
ufactured by Harris Semiconductor of Melborne, Florida.

Referring now to FIG. 12, a top view of the IR transmitter 112 comprising the IR LED array 120 mounted
on an airplane wheel strut 111 is shown. The IR LED array 120 comprises a plurality of high power LEDs each
having a beam width of 15°. By placing thirteen LEDs in an array, a 195° area can be covered. The IR LED
array 120 illuminates edge light assemblies 20,4 along the edges of the runway 64. Each of the edge light
assemblies 20,., comprises an IR receiver 128.

Referring now to FIG. 13, the coded data stream emitted from the IR transmitter 112 comprises six sep-
arate fields. The first field is called timing pattern 122 and comprises a set of equally spaced pulses. The sec-
ond field is called unique word 123 which marks the beginning of a message. The third field is called character
count 124 which specifies the number of characters in a message. The fourth field is called vehide identifi-
cation number 125. The fifth field is called vehicle position 126 and provides latitude and longitude information.
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The sixth field is called message checksum 127. The equally spaced pulses of the timing pattern 122 allow
the IR receiver 128 to calculate the baud rate of a transmitted message and automatically adjust its internal
timing to compensate for either a doppler shift or an offset in clock frequency. The checksum 126 field allows
the IR receiver 128 to find the byte boundary. The character count 124 field is used to alert the IR receiver
128 in the edge light assemblies 20, as to the length of the message being received. The IR receiver 128
uses this field to determine when the message has ended and if the message was truncated.

The vehicle identification number 125 field comprises an airline flight number or a tail number of an aircraft
or a license number of other vehicles. The actual number can be alpha-numeric since each character will be
allocated eight (8) bits. An ASCli code which is known to those of ordinary skill in the art is an example of a
code type that may be used. The only constraints on the vehicle ID number is that it be unique to the vehicle
and that it be entered in the airport's central computer data base to facilitate automatic identification. The
checksum 127 guarantees that a complete and correct message is received. If the message is interrupted for
any reason, such as a blocked beam or a change in vehicle direction, it is instantly detected and the reception
voided. This procedure reduces the number of false detects and guarantees that only perfect vehicle identifi-
cation messages are passed on to the central computer system 12 at the airport tower.

Referring now to FIG.1, FIG. 2, FIG. 10 and FIG. 14, a block diagram of the IR receiver 128 is shown in
FIG. 14 which comprises and IR sensor 130 connected to an edge light assembly 20,. , shown in FIG. 1, FIG.
2 and FIG. 10, on an airport. In FIG. 14, only the relevant portions of FIG. 2 are shown, but it should be under-
stood that all of the elements of the edge light assembly 20,., shown in FIG. 2 are considered present in FIG.
14. The IR receiver 128 comprises the IR sensor 130 which receives the coded data stream 121 (FIG. 13) from
the transmitter 112. The output of the IR sensor 130 is fed to the microprocessor 44 for processing by an IR
message routine 136 for detecting the data message. A vehicle sensor routine 138 in microprocessor 44 proc-
esses signals from the vehicle sensor 50 for detecting an aircraft or other vehicles. The IR message routine
136 is implemented with software within the microprocessor 44 as shown in the flow chart of FIG. 15. The
vehicle sensor routine 138 is also implemented with software within the microprocessor 44 as shown in the
flow chart of FIG. 16. The outputs of the IR message routine 136 and vehicle sensor routine 138 are processed
by the microprocessor 44 which sends via the power line modem 54 the identified aircraft or vehicle and their
position data over the edge light wiring 21,.,, communication lines to the central computer system 12 shown
in FIG. 1 at the airport terminal or control tower. The IR sensor 130 may be embodied with Model RY5BD01
IR sensor manufactured by Sharp Electronics, of Paramus, New Jersey. The microprocessor 44 may be em-
bodied by the VLSI Neuron® Chip, manufactured by Echelon Corporation, of Palo Alto, California.

Referring to FIG. 15, a flow chart of the IR message routine 136 is shown which is a communication protocol
continuously performed in the microprocessor 44 of the IR receiver 128. After an IR signal is detected 150 the
next action is transmitter acquisition or to acquire timing 152. The microprocessor 44 looks for the proper timing
relationship between the received IR pulses. If the correct on/off ratio exists, the microprocessor 44 calculates
the baud rate from the received timing and waits to acquire the unique word 156 signifying byte boundary and
then checks for the capture of the character count 160 field byte. After the character count is known, the mi-
croprocessor 44 then captures each character in the vehicle ID 162 field and stores them away in a buffer. It
then captures vehicle position 163 including latitude and longitude data. If the IR coded data stream is dis-
rupted before all the vehicle ID characters are received, the microprocessor 44 aborts this reception try and
returns to the acquisition or IR detected 150 state. After all characters have been received, the checksum 164
is calculated. If the checksum matches 166, then the message is validated and the vehicle ID relayed 168 to
the central computer system 12. With this scheme the microprocessar 44 is implementing both the physical
and a link layer of the OSI protocol by providing an error free channet.

Referring now to FIG. 16, a flow chart is shown of the vehicle sensor routine 138 software running on mi-
croprocessor 44. This software routine 138 runs as a continuous loop. An internal timer is continuously
checked for a time out condition (timer = zero 170). As soon as the timer expires the analog value from sensor
50 is read (Read Sensor Value 171) by the microprocessor 44 and the timer is reset to the poll_time 172 variable
downloaded by the central computer system 12. This sensor value is compared against a predetermined de-
tection threshold 173 and downloaded by the central computer system 12. If the sensor value is less than the
detection threshold, the microprocessor 44 sets the network variable prelim_detect to the FALSE state 174.
If the sensor value is greater than the detection threshold the microprocessor 44 sets the network variable
prelim_detect to the TRUE state 175. If a preliminary detection is declared, the program then checks to see
what reporting mode 176 is in use. If all detections are required to be sent to the central computer system 12,
then this sensor value 180 is sent. If only those readings that are different from the previous reading by a pre-
determined delta and download by the central computer system 12, then this check is made 177. if the change
is greater than the delta 177, the program checks to see if it should confirm the detection 178 to eliminate any
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false alarms. If a confirmation is not required, then this sensor value 181 is sent. If in the confirmation mode,
then the adjacent sensor’s 179 preliminary network variable is checked. If the adjacent sensor has also de-
tected the object, then the current sensor value 182 is sent.

This concludes the description of the preferred embodiment. However, many modifications and alterations
will be obvious to one of ardinary skill in the art without departing from the spirit and scope of the inventive
concept. Therefore, it is intended that the scope of this invention be limited only by the appended claims.

Claims

1. Avehidle identification system for identifying aircraft and other vehicles on surface pathways including

runways and other areas of an airport comprising:

means disposed on said aircraft and other vehicles for transmitting identification message data;

means disposed in each of a plurality of light assembly means on said airport for receiving and de-
coding said message data from said transmitting means;

means for providing power to each of said plurality of light assembly means;

means for processing said decoded identification message data generated by said receiving and
decoding means in each of said plurality of light assembly means;

means for providing data communication between each of said light assembly means and said proc-
essing means; and

said processing means comprises means for providing a graphic display of said airport comprising
symbols representing said aircraft and other vehicles, each of said symbols having said identification mes—
sage data displayed.

2. The vehicle identification system as recited in Claim 1 wherein said transmitting means comprises:
means for creating a unique message data which includes aircraft and flight identification; and
infrared means coupled to said message creating means for transmitting a coded stream of said

message data.

3. The vehicle identification system as recited in Claim 3 wherein:
said message data further includes position information.

4. The vehicle identification system as recited in Claim 1 wherein:
said receiving and decoding means comprises an infrared sensor.

§. The vehicle identification system as recited in Claim 3 wherein:
said receiving and decoding means comprises microprocessor means coupled to said infrared sen-
sor for decoding said message data.

6. The vehicle identification system as recited in Claim 1 wherein:
said plurality of light assembly means being arranged in two parallel rows along runways and taxi-
ways of said airport.

7. The vehicle identification system as recited in Claim 1 wherein said light assembly means comprises:

light means coupled to said lines of said power providing means for lighting said airport;

vehicle sensing means for detecting aircraft or other vehicles on said airport;

microprocessor means coupled to said receiving and decoding means, said light means, said ve-
hicle sensing means and said data communication means for decoding said identification message data;
and

said data communication means being coupled to said microprocessor means and said lines of said -
power providing means.

8. The vehicle identification system as recited in Claim 1 wherein:
said symbols representing aircraft and other vehicles comprise icons having a shape indicating
type of aircraft or vehicle,

9. The vehidle identification system as recited in Claim 1 wherein:
said processing means determines a location of said symbols on said graphic display of said airport
in accordance with data received from said light assembly means.
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A vehicle identification system for identifying aircraft and other vehicles on surface pathways including
runways and other areas of an airport comprising:

means disposed on said aircraft and other vehicles for creating a unique message including aircraft
and flight identification; .

infrared means coupled to said message creating means for transmitting a coded stream of said
message data;

infrared means disposed in each of a plurality of light assembly means on said airport for receiving
sald message data from said transmitting means;

microprocessor means coupled to said receiving means for decoding said message data;

means for providing power to each of said pluratity of light assembly means;

means for processing said decoded message data generated by said decoding means in each of
said plurality of light assembly means;

means for providing data communication between each of said light assembly means and said proc-
essing means; and

said processing means comprises means for providing a graphic display of said airport comprising
symbols representing said aircraft and other vehicles, each of said symbols having said identification mes-
sage data displayed.

The vehicle identification system as recited in Claim 10 wherein:
said message data further includes position information.

The vehicle identification system as recited in Claim 10 wherein:
said plurality of light assembly means being arranged in two parallel rows along runways and taxi-
ways of said airport.

The vehicle identification system as recited in Claim 10 wherein said light assembly means comprises:

light means coupled to said lines of said power providing means for lighting said airport,

vehicle sensing means for detecting aircraft or other vehicles on said airport;

said microprocessor means coupled to said decoding means, said light means, said vehicle sensing
means and said data communication means further processes a detection signal from said vehicle sens-
ing means; and

said data communication means being coupled to said microprocessor means and said lines of said
power providing means.

The vehicle identification system as recited in Claim 10 wherein:
said symbols representing aircraft and other vehicles comprise icons having a shape indicating
type of aircraft or vehicle.

The vehicle identification system as recited in Claim 10 wherein:
said processing means determines a location of said symbols on said graphic display of said airport
in accordance with data received from said light assembly means.

A vehicle identification system for surveillance and identification of aircraft and other vehicles on an air-
port comprising:

a plurality of light circuits on said airport, each of said light circuits comprises a plurality of light
assembly means; .

means for providing power to each of said plurality of light circuits and to each of said light assembly
means;

means in each of said light assembly means for sensing ground traffic on said airport;

means disposed on said aircraft and other vehicles for transmitting identification message data;

means disposed in each of said light assembly means for receiving and decoding said message
data from said transmitting means;

means for processing ground traffic data from said sensing means and decoded message data
from each of said light assembly means for presentation on a graphic display of said airport,

means for providing data communication between each of said light assembly means and said proc-
essing means; and

said processing means comprises means for providing such graphic display of said airport com-
prising symbols representing said ground traffic, each of said symbals having direction, velocity and said
identification message data displayed.
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The vehicle identification system as recited in Claim 16 wherein:
each of said light circuits being located along the edges of taxiways or runways on said airport.

The vehicle identification system as recited in Claim 16 wherein:
said sensing means comprises infrared detectors.

The vehicle identification system as recited in Claim 16 wherein said transmitting means comprises:
means for creating unique message data which includes aircraft and flight identification; and
infrared means coupled to said message creating means for transmitting a coded stream of said

message data.

The vehicle identification system as recited in Claim 19 wherein:
said message data further comprises position information.

The vehicle identification system as recited in Claim 16 wherein:
said receiving and decoding means comprises an infrared sensor.

The vehicle identification system as recited in Claim 21 wherein:
said receiving and decoding means comprises microprocessor means coupled to said infrared sen-
sor for decoding said message data.

The vehicle identification system as recited in Claim 16 wherein:
said plurality of light assembly means of said light circuits being arranged in two parallel rows along
runways and taxiways of said airport.

The vehicle identification system as recited in Claim 16 wherein said light assembly means comprises:
light means coupled to said lines of said power providing means for lighting said airport;
said ground traffic sensing means for detecting aircraft or other vehicles on said airport;
microprocessor means coupled to said receiving and decoding means, said light means, said
ground traffic sensing means and said data communication means for decoding said identification mes-
sage data and processing a detection signal from said ground traffic sensing means; and
said data communication means being coupled to said microprocessor means and said lines of said
power providing means.

The vehicle identification system as recited in Claim 24 wherein:
said light assembly means further comprises a photocell means coupled to said microprocessor
means for detecting the light intensity of said light means.

The vehicle identification system as recited in Claim 24 wherein:
said light assembly means further comprises a strobe light coupled to said microprocessor means.

The vehicle identification system as recited in Claim 16 wherein;
said processing means comprises redundant computers for fault tolerance operation.

The vehicle identification system as recited in Claim 16 wherein:
said symbols representing said ground traffic comprise icons having a shape indicating type of air-
craft or vehide.

The vehicle identification system as recited in Claim 16 wherein:

said processing means determines a location of said symbols on said graphic display of said airport
in accordance with said data receive from said light assembly means.
The vehicle identification system as recited in Claim 16 wherein:

sald processing means determines a future path of said ground traffic based on a ground clearance
command, said future path being shown on said graphic display.

The vehicle identification system as recited in Claim 16 wherein: :
said processing means further comprises means for predicting an airport incursion.

The vehicle identification system as recited in Claim 16 wherein said power providing means comprises:
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constant current power means for providing a separate line to each of said plurality of light circuits;
and

network bridge means coupled to said constant current power means for providing a communica-
tion channel to said processing means for each line of said constant current power means.

A methed of providing a vehicle identification system for identifying aircraft and other vehicles on surface
pathways including runways and other areas of an airport comprising the steps of:

transmitting identification message data with means disposed on said aircraft and other vehicles;

receiving and decoding said message data from said transmitting means with means disposed in
each of a plurality of light assembly means on said airport;

providing power to each of said plurality of light assembly means;

processing said decoded identification message data generated by said receiving and decoding
means in each of said plurality of light assembly means;

providing data communication on lines of said power providing means between each of said light
assembly means and said processing means; and

providing a graphic display of said airport with said processing means comprising symbols repre-
senting said aircraft and other vehicles, each of said symbols having said identification message data
displayed.

The method as recited in Claim 33 wherein said step of transmitting identification message data com-
prises the steps of creating unique message data which includes aircraft and flight identification; and

transmitting a coded stream of said message data with infrared means coupled to said message
creating means.

The methed as recited in Claim 34 wherein said step of transmitting message data further includes trans-
mitting position information.

The method as recited in Claim 33 wherein said step of receiving and decoding said message data in-
cludes using an infrared sensor.

The method as recited in Claim 33 wherein said step of receiving and decoding said message data further
comprises the step of coupling microprocessor means to said infrared sensor for decoding said message
data.

The method as recited in Claim 33 wherein said step of receiving and decoding said message data with
means disposed in said plurality of light assembly means further comprises the step of arranging said
plurality of light assembly means in two parallel rows along runways and taxiways of said airport.

The method as recited in Claim 33 wherein said step of providing a graphic display comprising symbols
representing aircraft and other vehicles further comprises the step of providing icons having a shape in-
dicating type of aircraft or vehicle.

The method as recited in Claim 33 wherein said step of providing a graphic display comprises the step of
determining a location of said symbols on said graphic display of said airport in accordance with data re-
ceived from said light assembly means.
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AIRCRAFT IDENTIFICATION AND
DOCKING GUIDANCE SYSTEMS

BACKGROUND OF THE INVENTION
Field Of The Iavention

This invention relates to systems for locating, identifying and tracking objects.
More particularly, it relates to aircraft location, identification and docking guidance
systems and to ground traffic control methods for locating and identifying objects on an
airfield and for safely and efficiently docking aircraft at such airport.
Description Of Related Art

In recent years there has been a significantly increased amount of passenger, cargo
and other aircraft traffic including take offs, landings and other aircraft ground traffic. Also
there has been a marked increase in the number of ground support vehicles which are
required to off load cargo, provide catering services and on going maintenance and support
of all aircraft. With this substantial increase in ground traffic has come a need for greater
control and safety in the docking and identification of aircraft on an airfield.

Examplary of prior art systems which have been poposed for detécting the

“presence of aircraft and other traffic on an airfield are those systems disclosed in U.S.

Patent 4,995,102; European Patent No. 188 757; and PCT Published Applications WO
93/13104 and WO 93/15416.

However, none of those systems have been found to be satisfactory for detection
of the presence of aircraft on an airfield, particularly, under adverse climatic czfndilions
causing.diminished visibility such as encountered under fog, snow or sleet conditions.
Furthermore, none of the systems disclosed in the prior references are capable of
identifying and verifying the specific configuration of an approaching aircraft. Still further,
none of the prior systems provide adequate techniques for tracking-and docking an aircraft
at a designated stopping point such as an airport loading gate. Also, none of the prior
systems have provided techniques which enable adequate calibration of the instrumentation
therein.

Thus, it has been a continuing problem to provide systems which are sufficiently
safe and reliable over a wide range of atmospheric conditions to enable detection of objects
such as aircraft and other ground traffic on an airfield.

In addition, there has been a long standing need for svstems which are not only

capable of detecting objects such as aircraft, but which also provide for the effective.
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identification of the detected object and verification of the identity of such object, for
cxample. a detected aircraft with the necessary degrec of cetainty regardless of prevailing
weather conditions and magnitude of ground traffic.

There has also been a long standing, unfulfilled need for systems which are
capable of accurately and efficiently tracking and guiding objects such as incoruing aircraft
to a suitable stopping point such as an airport loading gate. In addition, the provision of
accurate and effective calibration techniques for such systems has been a continuing

problem requiring resolution.

SUMMARY OF THE INVENTION

In order to overcome the foregoing problems, systems and methods are required
which are capable of achieving accurate, safe, efficient and cost effective location of
objects such as aircraft on an airfield and for proper identification and verification of the
identity of such objects. In addition, systems and methods are required for tracking and
docking guidance of objects such as aircraft, particularly, in a real time operating mode.
Furthermore, systems and methods are required for calibration of such operating systems.

Accordingly, it is a primary object of the present invention to provide such

_systems and methods. In this regard, it is a specific object of the present invention to
provide docking guidance systems whieh are capable of determining the precise position as
well as verifying the identity of aircraft on an airfield. Another object of the invention is to
provide information to an individual or individuals controlling the docking or parking of
aircraft on an airfield via a display unit utilizing communications between the :'system and a
personal computer and other methods for monitoring the overall method operation.

A further object is to provide the safety of digitally precise docking control and,
also, to provide for implementation of such control in an extremely cost effect manner.

A still further object is to provide for the display of aircraft docking information
for use by a pilot, co-pilot or other personnel docking an aircrant including information
concerning the closing rate distance from an appropriate stopping point for the aircraft.
Another significant object is to provide for the automatic comparison and determination
that the aircraft positioning and incoming direction does not deviate from the appropriate
path necessary for the particular type of aircraft being docked and. particularly, to provide
visual feedback as to the closing distance in a countdown format from a display, positioned
forward of the aircraft which contains the distance for docking. position to left or right of

appropriate center line for docking and a check of the aircraft tvpe.
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Yct another object is o provide systems which not only provide azimuth guidance
to either the pilot or the co-pilot, but also provide for scanning of the apron to eﬁablc
appropriate and safe docking of an aircraft. Another object is to providc systems which are
particularly sensitive so that accurate parking positions arc achieved within cxtremely
minimal lolgrances.

A further object is to provide systems which are extremely flexible and allow for
the implementation of new operational parameters such as adding new aircraft types,
alternate or secondary parking stop positions and other related information in regard to
identifying, guiding and docking aircraft on an airfield.

These and other objects of the invention are accomplished by providing systems
and methods for detecting the presence of .an object on an airfield employing light pulses
such as laser pulses projected, for example, off of mirrors in the direction of an incoming
object positioned within a capture zone on the airfield and collecting light pulses reflected
off the object which indicates the presence of the object. Likewise, this technique enables
the determination of the aircraft’s position within the capture zone as well as the detection
thereof.

The present invention also provides systems and methods for verifying the identity
of the detected object which, for example, enables a determination that the correct type of
aircraft is approaching the docking facility and is to be docked therein. Such verification
systems and methods involve the projection of light pulses such as laser pulses in angular
coordinates onto an object and collecting reflected pulses off of the object in a detection
device which enables a comparison of the reflected pulses to be made with a ;;roﬁle
corresponding to the shape of a known object in order to determine whether the detected
shape corresponds to the known shape.

Furthermore, the present invention provides systems and methods for tracking
incoming objects wherein light pulses such as laser pulses are projected onto an incoming
object and the light reflected from the object is collected and employed in order to
assertain the position of the object relative to an imaginary axial line projecting from a
predetermined docking point and to detect the distance between the object and the predeter-
mined point for.purposes of determining the location of the object.

Thus, the present invention provides for the location or capture of an approaching

- aircraft and for the identification or recognition of its shape within a designated capture
zone or control area which is essential in initiating an aircraft docking procedure.

Thereafter, in accordance with the present invention, a display is provided. which enables
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4
docking of the identified aircraft in an appropriate docking arca for off loading of
passengers, cargo and the like.

The present invention accomplishes these features while eliminating the heretofore
standard need for sensors which must be embedded in the apron of the docking areas. This
results in a significant reduction not only in installation time and associated costs but, also,
reduces maintenance costs thereafter. Furthermore, this invention permits retrofitting of the
present systems into existing systems without requiring apron construction and the
accompanying interruption in use of the airport docking arcas which has been required with
prior devices previously used for docking guidance systems. ‘

In preferred embodiments of the systems of the present invention, a pilot bringing
an aircraft into a gate at an airport is provided with a real time display mounted, for
example, above the gate which indicates the aircraft’s position relative to the point where
the pilot must start to brake the plane. Also displayed is the aircraft’s lateral position
compared to a predetermined line for a plane of its type to follow in order to most
expeditiously arrive at the gate.

The software employed in the systems of the present invention preferably compri-
ses four modules which perform the main computational tasks of the system and control
the hardware. These modules include one for capture, one for identification, one for
tracking and one for calibration of the sysiem.

In a preferred embodiment of this invention, the capture module is employed to

.direct the devices for projecting light pulses to scan the area in front of a docking gate.

Thus, when mirrors are employed to reflect and project pulses such as laser plzlses, the
capture module continues to direct the laser to scan this area until it detects an object
entering the area. Once it detects an object, the capture module computes the distance and
the angular position of the object and passes control onto the tracking module.

Once activated, the tracking module follows the incoming aircraft to the gate
while providing information about its lateral location and distance relative to the desired
stopping point. Using this information, the pilot can correct the course of the plane and
brake at the precise point that will result in stopping the aircraft in a desired docking
position in alignment with the gate. During the tracking, an identification module first
scans the detected object to determine if its profile matches the reference profile of the
type of aircraft expected. If the profiles do not match, the sysiem informs the airport tower
and a signal is transmitted for stopping the docking function.

Finally. the calibration module calibrates the distance and angular measurements to
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cnsurc that the rcadings of the detection devices such as a Lascr Range Finder accurately

cotrespond to the distance and angle of the aircraft. This modulc runs periodically during

the capture and tracking modules to determine the continucd accuracy of the system.

BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the invention will become apparent from the

following detailed description taken in connection with the accompanying drawings

wherein:
Fig 1
Fig 2

Fig 3

Fig 4

Fig 5
Fig 6
Fig 7
Fig 8
Fig 9

Fig 10
Table I

Table Il

is a view illustrating the system as in use at an airport;

is a diagrammatic view illustrating the general componentry of a
preferred system in accordance with the present invention;.

is a top plan view illustrating the detection area in front of a docking
gate which is established for purposes of detection and identification of
approaching aircraft;

is a flow chart illustrating the main routine and the docking mode of
the system;

is a flow chart illustrating the calibration mode of the system;

1s a view illustrating the components of the calibration mode;

is a flow chart illustrating the capture mode of the system;

is a flow chart illustrating the tracking phase ot the system;

is a flow chart illustrating the height measuring phase of the system;
and ;

is a flow chart illustrating the identification phase of the system.

is a preferred embodiment of a Horizontal Reference Profile Table
which is employed to establish the identity of an aircraft in the systems
of the present invention;

is a preferred embodiment of a Comparison Table which is employed
in the systems of the present invention for purposes of effectively and

efficiently docking an aircraft;

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference is now made to Figures 1-10 and Tables I-Il. in which like numerals

designate like elements throughout the several views. Throughout the following detailed

description, numbered stages depicted in the illustrated flow diagrams are generally indi-
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cated by clement numbers in parenthesis following such refcrences.

Referring to Fig. I, the systems of the present invention generally designated 10 in
the drawings provide for the computerized location of an object. verification of the identity
of the object and tracking of the object, the object preferably being an aircraft 12. In
operation, once the control tower 14 lands an aircraft 12, it informs the system that a plane
is approaching the gate 16 and the type of aircraft (i.c., 747, L-1011, etc.) expected. The
system 10 then scans the area in front of the gate 16 until it locates an object that it
identifies as an airplane 12. The system 10 then compares the profile of the éircraft 12
with a reference profile for the expected type of aircraft. If the located aircraft does not
match the expected profile, the system informs or signals the tower 14 and shuts down.

If the object is the expected aircraft 12, the system 10 tracks it into the gate 16 by
displaying in real time to the pilot the distance remaining to the proper stopping point 29
and the lateral position 31 of the plane 12. The lateral position 31 of the plane 12 is
provided on a display 18 allowing the pilot to correct the position of the plane to approach
the gate 16 from the correct angle. Once the airplane 12 is at its stopping point 53, this
fact is shown on the display 18 and the pilot stops the plane. Employing the system 10 of
the present invention, it should be noted that once the plane 12 comes to rest, it is
accurately aligned with the gate 16 requiring no adjustment of the gate 16 by the ground
staff.

Referring to Fig. 2, the system 10 consists of a Laser Range Finder (LRF) 20, two
mirrors 21, 22, a display unit 18, two step motors 24, 25, and 2 microprocessor 26.
Suitable LRF products for use herein are sold by Laser Atlanta Corporation and are
capable of emitting laser pulses and receiving the reflections of those pulses reflected off
of distant objects and computing the distance to those objects.

The system 10 is arranged such that there is a connection 28 between the serial
port of the LRF 20 and the microprocessor 26. Through this coanection, the LRF 20 sends
measurement data approximately every 1/400th of a second to the microprocessor 26. The
hardware components generally designated 23 of the system 10 are controlled by the
programmed microprocessor 26. In addition, the microprosesso: 26 feeds data to the
display 18. As the interface to the pilot, the display unit 18 is placed above the gate 16
to show the pilot how far the plane is from its stopping point 29. the type of aircraft 30 the
system believes is approaching ‘and the lateral location of the plane 31. Using this display,
the pilot can adjust the approach of the plane 12 to the gate 16 10 ensure the plane is on

the correct angle to reach the gate. If the display 18 is showing the wrong aircraft.type 30,
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the pilot can abort the approach before any damage is done. This double check ensures the
safety of the passengers, plane and airport facilities because if the system tries to maneuver
a larger 747 as if it was a 737, it likely will cause exteasive damage.

In addition to the display 18, the microprocessor 26 processes the data from the
LRF 20 and controls the direction of the laser 20 through its connection 32 to the step
motors 24, 25. The step motors 24, 25 are connccted to the mirrors 21, 22 and move them
in response to instructions from the microprocessor 26. Thus, by controlling the step
motors 24, 25, the microprocessor 26 can change the angle of the mirrors 21, 22 and aim
the laser pulses from the LRF 20.

The mirrors 21, 22 aim the laser by reflecting the lascr pulses outward over the
tarmac of the airport. In the preferred embodiment, the LRF 20 does not move. The
scanning by the laser is done with mirrors. One mirror 22 controls the horizontal angle of
the laser while the other mirror 21 controls the vertical angle. By activating the step motors
24, 25, the microprocessor 26 controls the angle of the mirrors and thus the direction of
the laser pulse.

The system 10 controls the horizontal mirror 22 to achieve a continuous horizontal
scanning within a +10 degree angle in approximately 0.1 degree angular steps which are
equivalent to 16 microsteps per step with the Escap EDM-453 step motor. One angular step
is taken for each reply from the reading unit, i.e., approximately every 2.5 ms. The vertical
mirror 21 can be controlled to achieve a vertical scan between +20 and -30 degrees in
approximately 0.1 degree angular steps with one step every 2.5 ms. The vertical mirror 21
is used to scan vertically when the nose height is being determined and when the aircraft
12 is being identified. During the tracking mode, the vertical mirror 21 is continuously
adjusted to keep the horizontal scan tracking the nose tip of the aircraft 12.

Referring to Fig. 3, the system 10 divides the field in front of it by distance into
three parts. The farthest section, from about 50 meters out, is the capture zone 50. In this
zone 50, the system 10 detects the aircraft’s nose and makes a rough estimate of lateral and
longitudinal position of the aircraft 12. Inside the capture zone 30 is the identification area
51. In fhis area, the system 10 checks the profile of the aircraft 12 against a stored profile.
The system 10 shows the lateral position of the aircraft 12 in this region, related to a
predetermined line, on the display 18. Finally, nearest to the LRF 20 is the display or
tracking area 52. In the display ‘area 52, the system 10 displays the lateral and longitudinal
position of the aircraft 12 relative to the correct stopping position with its highest degree of

accuracy. At the end of the display area 52 is the stopping point 33. At the stopping point
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8
53. the aircraft will be in the correct position at the gate 16.

In addition to thc hardware and software, the system 10 maintains a database
containing reference profiles for any type of aircraft it might encounter. Within this
database, the system storcs the profile for each aircraft type as a horizontal and vertical
profile reflecting the expected echo pattern for that type of atrcrafl.

Referring to Table I, the system maintains the horizontal profile in the form of a
Table | whose rows 40 are indexed by angular step and whosc columns 41 are indexed by
distance from the stopping position for that type of aircraft. In addition to the indexed
rows, the table contains a row 42 providing the vertical angle to the nose of the plane at
each distance from the LRF, a row 44 providing the form factor, k, for the profile and a
row 45 providing the number of profile values for each profile distance. The body 43 of
the Table I contains expected distances for that type of aircraft at various scanning angles
and distances from the stopping point 53.

Theoretically, the 50 angular steps and the 50 distances to the stopping point 53
would require a Table I containing 50 x 50, or 2500, entries. However, the Table [ will
actually contain far fewer entries because the profile will not expect a return from all
angles at all distances. It is expected that a‘typical table will actually contain between 500
and 1000 values. Well known programming techniques provide methods of maintaining a
partially full table without using the memory required by a full table.

‘ In addition to the horizontal profile, the system 10 maintains a vertical profile of
each type of aircraft. This profile is stored in the same manner as the horizontal profile
except its rows are indexed by angular steps in the vertical direction and its C(;lumn index
contains fewer distances from the stopping position than the horizontal profile. The vertical
profile requires fewer columns because it is used only for identifving the aircraft 12 and
for determining its nose height, which take place at a defined range of distances from the
LRF 20 in the identification area 51. Consequently, the vertical profile stores only the
expected echoes in that range without wasting data storage space on unneeded values.

The system 10 uses the previously described hardware and database to locate,
identify and track aircraft using the following procedures:

Referring to Fig. 4, the software running on the microprocessor performs a main
routine containing subroutines for the calibration mode 60, capture mode 62 and docking
mode 64. The microprocessor first performs the calibration mode 60, then the capture
mode 62 and then the docking mode 64. Once the aircraft 12 is docked, the program
finishes. These modes are described in greater detail as follows:
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Calibration Mode

To ensure system accuracy, the microprocessor 26 is programmed to calibrate
itself in accordance with the procedure illustrated in Fig. 5 before capturing an aircraft 12
and at various intervals during tracking. Calibrating the system 10 ensures that the
relationship between the step motors 24, 25 and the aiming direction is known. The length
measuring ability of the LRF 20 is also checked.

Referring to Fig. 6, for calibration, the system 10 uscs a square plate 66 with a
known position. The plate 66 is mounted 6 meters from the LRF 20 and at the same height
as the LRF 20.

To calibrate, the system sets (a,B) to (0,0) causing the laser to be direcied straight
forward. The vertical mirror 22 is then tilted such that the laser beam is directed backwards
to a rear or extra mirror 68 which redirects the beam to the calibration plate 66. (100) The
microprocessor 26 then uses the step motors 24, 25 to move the mirrors 21, 22 until it
finds the center of the calibration plate 66. Once it finds the center of the calibration plate

66, the microprocessor 26 stores the angles (a Bcp) at that point and compares them to

cp®
stored expected angles. (102) The system 10 al:o compares the reported distance to the
plate 66 center with a stored expected value. (102) If the reported values do not match the
stored values, the microprocessor 26 changes the calibration constants, which determine the
expected values, until they do. (104, 106) However, if any of these values deviate too
much from the values stored at instaliation, an alarm is given. (108)

Capture Mode ‘

Initially, the airport tower 14 notifies the system 10 10 expect an inco-}ning
airplane 12 and the type of airplane to expect. This signal puts the software into a capture
mode 62 as outlined in Fig. 8. In capture mode 62, the microprocessor 26 uses the step
motors 24, 25 to direct the laser to scan the capture zone 50 horizontally for the plane 12.
This horizontal scan is done at a vertical angle corresponding to the height of the nose of
the expected type of aircraft at the midpoint of the capture zone 30.

To determine the correct height to scan, the microprocessor 26 computes the
vertical angle for the laser pulse as:

B¢ = arctan [ (H-h)/l¢ ] .
where H = the height of the LRF 20 above the ground, h = the nose height of the expected
aircraft, and I; = the distance from the LRF 20 to the middle of the capture zone 50. This
equation results in a vertical angle for the mirror 21 that will enable the search to be at the

correct height at the middie of the capture zone 50 for the expzcied airplane 12.
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Alternatively, the system 10 can store in the databasc values for B, for different types of
aircraft at a certain distance. However, storing 0, limits the flexibility of the system 10
because it can capture an aircraft 12 only at a single distance from the LRF 20.

[n the capture zone 50 and using this vertical angle, the microprocessor 26 directs
the laser to scan horizontaily in pulses approximately 0.1 degree apart. The microprocessor
26 scans horizontally by varying a, the horizontal angle from a center linc starting from
the LRF 20, between *a. ... a value defined at installation. Typically. « .. is set to 50
which, using 0.1 degree pulses, is equivalent to 5 degrees and results in a 10 degree scan.

The release of the laser pulses results in echoes or reflections from objects in the
capture zone 50. The detection device of the LRF 20 captures the reflected pulses,
computes the distance to the object from the time between puise transmission and receipt
of the echo, and sends the calculated distance value for each echo to the microprocessor
26. The micro processor 26 stores, in separate registers in a data storage device, the total
number of echoes or hits in each 1 degree sector of the capture zone 50. (70) Because the
pulses are generated in 0.1 degree intervals, up to ten echoes can occur in each sector. The
microprocessor 26 stores these hits in variables entitled s, where a varies from 1 to 10 to
reflect each one degree slice of the ten degree capture zone 50.

In addition to storing the number of hits per sector, the microprocessor 26 stores,
again in a data storage device, the distance from the LRF 20 to the object for each hit or
echo. Storing the distance to each reflection requires a storage medium large enough to
store up to ten hits in each 1 degree of the capture zone 50 or up to 100 possible values.
Because, in many cases, most of the entries will be empty, well known progra}ﬁming
techniques can reduce these storage requirements below having 100 registers always
allocated for these values.

Once this data is available for a scan, the microprocessor 26 computes the total
number of echoes, Sy, in the scan by summing the s, 's. The microprocessor 26 then
computes Sy, the largest sum of echoes in three adjacent sectors. {(72) In other words, Sm
is the largestsum of (S,_j, Sg» Sgep)-

Once it computes Sy, and Sy, the microprocessor 26 determines whether the
echoes are from an incoming airplane 12. If Sy, is not greater than 24, no airplane 12 has
been found and the microprocessor 26 returns to the beginning of the capture mode 62. if

the largest sum of echoes, S, is greater than 24 (74), a "possible” airplane 12 has been

" located. If a "possible” airplane 12 has been located, the microprocessor checks if Sy,/Sy is

greater than 0.5 (76), or the three adjacent sectors with the largest sum contain at least half
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of all the cchoes received during the scan.

If S4/S+ is greater than 0.5, the microprocessor 26 calculates the location of the
center of the echo. (78, 82) The angular location of the center of the echo is calculated as:
@ =0y + Soppm Sq ) WSat +Sa *Sq 4 1)
where S is the S that gave S,, and a, is the angular sector that corresponds :o that S, .

The longitudinal position of the center of the echo is calculated as:

o= (1) 2, 2'% 1,
where the |, are the measured values, or distances to the object, for the pulses that
returned an echo from the sector a, and where n is the total number of measured values
in this sector. (78, 82) Because the largest possible number of measured values is ien, n
must be less than or equal to ten. -

However, if Sp/St < 0.5, the echoes may have been caused by snow or other
aircraft at close range. If the cause is an aircraft at close range. that aircraft is probably
positioned fairly close to the centerline so it is assumed that o, sh‘ould be zero instead of
the above calculated value and that |, should be the mean distance given by the three
middle sectors. (80) If the distance distribution is too large, the microprocessor 26 has not
found an airplane 12 and it returns to the beginning of the capture mode 62. (81).

After calculating the position of the aircraft 12, the system 10 switches to docking
mode 64.

Docking Mode

" The docking mode 64, illustrated in Fig. 4, includes three phases, the tracking
phase 84, the height measuring phase 86 and the identification phase 88. In the tracking
phase 84, the system 10 monitors the position of the incoming aircraft 12 and provides the
pilot with information about axial location 31 and distance from the stopping point 53 of
the plane through the display 18. The system 10 begins tracking the aircraft 12 by scanning
horizontally.

Referring to Fig. 8, during the first scan in tracking phase 84, the microprocessor
26 directs the LRF 20 to send out laser pulses in single angular steps. a, or, preferably, at
0.1 degree intervals between:

(ay - ap - 10) and (o, + ap, + 10)
where a, is determined during the capture mode 62 as the angular position of the echo
center and a, is the largest angular position in the current profile column that contains
distance values.

After the first scan, a is stepped back and forth with one step per received LRF
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12
valuc betwecn:

(o - @, - 10) and (a, + o, * 10)
where o is the angular position of the azimuth determined during the previous scan.

During the tracking phase 84, the vertical angle, B, is set to the level required for
the identified craft 12 at its current distance from the LRF 20 which is obtaine? from the
reference profile Table [ . The current profile column is the column representing a position
less than but closest to 1.

The microprocessor 26 uses the distance from the stopping point 53 to find the
vertical angle for the airplane’s current distance on the profile Table I. During the first
scan, the distance, |, calculated during the capture mode 62, determines the appropriate
colhmn of the profile Table I and thus the angle to the aircraft 12. For each subsequent
scan, the microprocessor 26 uses the B in the column of the profile Table I reflecting the
present distance from the stopping point 53. (112)

Using the data from the scans and the data on the horizontal profile Table I, the
microprocessor i6 creates a Comparison Table Il . Referring to Table II the Comparison
Table II is a two dimensional table with the number of the pulse. or angular step number,
as the index 91, i, to the rows. Using this index, the following information, represented as
columns of the table, can be accessed for each row: |; 92, the measured distance to the
object on this angular step, |,; 93, the measured value compensated for the skew caused by
the displacement (equal to I; minus the quantity s_, the total displacement during the last
scan, minus the quantity i times Sp» the average displacerr;ent during each step in the last .
scan (i.e.) li-(sm~isp)), d; 94, the distance between the generated profile and thé reference.

profile (equal to r;;, the profile value for the corresponding angle at the profile distance j,

i’
minus l,;), a; 95, the distance between the nose of the aircraft and the measuring equipment
(equal to Tisor the reference profile value at zero degrees, minus d,), a, 96, the estimated
nose distance after each step (equal to a, the nose distance at the end of the last scan,
minus the quantity i times s‘;), a;, the difference between the estumated and measured nose
distance (equal to the absolute value of a; minus a,), and Note 97 which indicates the
echoes that are likely caused by an aircraft.

During the first scan in the tracking phase 84, lhé system 10 uses the horizontal
profile column representing an aircraft position, j, less than bui closest to the value of |
For each new scan, the profile column whose value is less than but closest to (a2, - s,,) is
chosen where a_ is the last measured distance to the aircraft 12 and s, is the aircraft’s

. displacement during the last scan. Additionally, the values of th: profile are shifted
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sideways by a to compensatc for the lateral position of the aircraft. (112)

During each scan, the microprocessor 26 also generates a Distance Distribution
Table (DDT). This table contains the distributioﬁ of a; values as they appear in the
Comparison Table 11. Thus, the DDT has an entry representing the number of occurrences
of each value of a; in the Comparison Table II in 1 meter increments between 10 to 100
meters.

After every scan, the system 10 uses the DDT to calculate the average distance,
a,, to the correct stopping point 53. The microprocessor 26 scans the data in the DDT to
find the two adjacent entries in the DDT for which the sum of their values is the largest.
The microprocessor 26 then flags the Note 97 column in the Comparison Table II for each
row containing an entry for a; corresponding to either of the two DDT rows having the
largest sum. (114)

The system 10 then determines the lateral deviation or offset. (116) The micropro-
cessor 26 first sets:

2d = @y - Cpin

where . and o are the highest and lowest « values for a continuous flagged block of

d; values in the Comparison Table II. Additionally, the microprocessor 26 calculates:

Y, = Id,
for the upper half of the flagged d; in the block and:
Y2 = 14,

for the lower half of the block. Using Y, and Y,, "a" 116 is calculated as:
a=kx (Y, -Y,)d
where k is given in the reference profile. If "a" exceeds a given value, preferably set to
one, it is assumed that there is a lateral deviation approximately equal to "a". The |;
column of the Comparison Table II is then shifted "a" steps and the Comparison Table Il is
recalculated. This process continues until "a" is smaller than an empirically established
value, preferably one. The total shift, a,, of the I; column is considered equal to the lateral
deviation or offset. (116) If the lateral offset is larger than a predetermined value,
preferably set to one, the profile is adjusted sideways before the next scan. (118, 120)
After the lateral offset is checked, the microprocessor 26, provides the total
sideways adjustment of the profile, which corresponds to the lateral position 31 of the
atrcraft 12, on the display 18. (122)

The microprocessor 26 next calculates the distance to the nose of the aircraft, a,,
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a,, = Z(flagged a;)/N
where N is the total number of flagged a;. From a_,, the microprocessor 26 can calculate
the distance from the plane 12 to the stopping point 53 by subtracting the distance from the
LRF 20 to the stopping point 53 from the distance to the nose of the aircrafl. (124)

Once it calculates of the distance to the stopping point 53. the microprecessor 26
calculates the average displacement during the last scan, s, The displacement during the
last scan is calculated as:

Sm = 3p-1 - 2y
where a_ , and a_, belong to the last two scans. For the first scan in tracking phase 84, S,
is set to 0.

The average displacement s, during each step is calculated as:

S, =8,/ P
where P is the total number of steps for the last scan cycle.

The microprocessor 26 will inform the pilot of the distance 1o the stopping
position 53 by displaying it on the display unit 18, 29. By displaving the distance to the
stopping position 29, 53 after each scan, the pilot receives constantly updated information
in real time about how far the plane 12 is from stopping.

If the aircraft 12 is in the display area 52, both the lateral 31 and the longitudinal
position 29 are provided on the display 18. (126, 128) Once the microprocessor 26 displays
the position of the aircraft 12, the tracking phase ends.

Once it completes the tracking phase, the microprocessor 26 verifies that tracking

has not been lost by checking that the total number of rows ﬂagged divided by the total
number of measured ;/alues, or echoes, in the last scan. is greater than 0.5. (83) In other
words, if more than 50% of the echoes do not correspond to the reference profile, tracking
is lost. If tracking is lost and the aircraft 12 is greater than 12 meters from the stopping
point, the system 10 returns to the capture mode 62. (85) If tracking is lost and the aircraft
12 is less than or equal to 12 meters from the stopping point 53. the system 10 turns on
the stop sign to inform the pilot that it has lost tracking. (85, 87)
) If tracking is not lost, the microprocessor 26 determines if the nose height has
been determined. (130) If the height has not yet been determined. the microprosessor 26
enters the height measuring phase 86. If the height has already been determined, the
microprocessor 26 checks to see-if the aircraft has been identified. (132)

In the height measuring phase, illustrated in Fig. 9, the microprocessor 26

determines the nose height by directing the LRF 20 to scan vertically. The nose height is
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uscd by the system to cnsure that the horizontal scans arc made across the tip of the nosc.
To cheek the nosc height, the microprocessor 26 sets 3 to a predetermined value
Biax and then steps it down in 0.1 degrec intervals once per received/reficcted pulse until it

reaches B . . another predetermined value. B, and B, arc sct during installation and

min?

typically are -20 and 30 degrees respectively. After B reaches 3 . the microprocessor 26

min

directs the step motors 24, 25 up until it reaches

max - This vertical scanning is done with

o set 1o a , the azimuth position of the previous scan.

Using the measured aircraft distance, the microprocessor 26 sclects the column in
the vertical profile table closest to the measured distance. (140) Using the data from the
scan and the data on the vertical profile table, t};e microprocessor 26 creates a.Comparison
Table [[. Referring to Fig.4, the Comparison Table II is a two dimensional table with the
aumber of the pulse, or angular step number, as an index 91, i. to the rows. Using this
index, the following information, represented as columns of the table, can be accessed for
each row: |, 92, the measured distance to the object on this angular step,l;; 93, the measu-
red value compensated for the skew caused by the displacement (equal to |; minus the
quantity S_, the total displacement during the last scan, minus the quantity i times Spr the
average displacement during each step in the last scan), d; 94. the distance between the
generated profile and thereference profile (equal to Lo the profile value for the correspon-
ding angle at the profile distance j, minus 1;), a; 95, the distance between the nose of the
aircraft and the measuring equipment {equal to Tisor the reference profile value at zero
degrees, minus d,), a, 96, the estimated nose distance after cach step (equal to a,,, the nose
distance at the end of the last scan, minus the quantity i times sp). ag, the difference
between the estimated and measured nose distance (equal to the absolute value of 3; minus
a.), and Note 97 which indicates echoes that are likely caused by an aircraft 12.

During each scan, the microprocessor 26 also generates a Distance Distribution
Table (DDT). This table contains the distribution of a; values as they appear in the
Comparison Table II. Thus, the DDT has an entry representing the number of occurrences
of each value of 3, in the Comparison Table I in 1 meter increments between 10 to 100
meters.

After every scan, the system 10 uses the DDT to calculate the average distance,
a,,, to the correct stopping point 53. The microprocessor 26 scans the data in the DDT to
find the two adjac-em entries in'the DDT for which the sum of their values is the largest.
The microprocessor 26 then flags the Note 97 column in the Comparison Table Il for each

row containing an entry for a; corresponding to either of the nvo DDT rows having the
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largest sum. (142)

Once it completes the calculation of the average distance to the correct stopping
point 53, the microprocessor 26 calculates the average displacement during the last scan,
S, The displacement during the last scan is calculated as:

S5m = gy " Ay
where a,;; and a;, belong to the last two scans. For the first scan in tracking phasc 84, s,
is set to 0. The average displacement Sp during each step is calculated as

Sp =S/ P
where P is the total number of steps for the last scan cycle.

Calculating the actual nose height is done by adding the nominal nose height,
predetermined height of the expected aircraft when empty, to the vertical or height
deviation. Consequently, to determine the nose height, the system 10 first determines the
vertical or height deviation. (144) Vertical deviation is calculated by setting:

2d = Brax - Prain

where § and B, are the highest and lowest B value for a continuous flagged block

max

of d; values in the Comparison Table Il. Additionally, the microprocessor 26 calculates:

Y, = Zd,
for the upper half of the flagged d; in the block and:
Y, = Id,

for the lower half of the block. Using Y, and Y,, "a" is calculated as

a=kx (Y, - Yy)d |
where k is given in the reference profile. If "a"exceeds a given value, preferah;ly one, it is
assumed that there is a vertical deviation approximately equal to "a". The 1; column is then
shifted "a" steps, the Comparison Table II is re-screened and “"a” recalculated. This process
continues until "a" is smaller than the given value, preferably one. The total shift, B, of the
l; column is considered equal to the height deviation. (144) The ﬂ_’, values in the vertical
Comparison Table II are then adjusted as |3j + ABj where the height deviation ABj 1s:

ABj =, x (amB +a)/ (aj + a,)
and where ag g is the valid a;, value when B,was calculated.

Once the height deviation is determined, the microprocessor 26 checks if it is
bigger than a predetermined value, preferably one. (146) If the deviation is {arger than that
value, the microprocessor 26 adjusts the profile vertically corresponding to that offset.
(148) The microprocessor 26 stores the vertical adjustment as the deviation from the

nominal nose height. (150) The actual height of the aircraft is the nominal nose height plus
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the deviation. Once it completes the height mcasuring phase 86. the microprocessor 26
returns to the tracking phase 84.

If the microprocessor 26 has already determined the nose height, it skips the
height measuring phase 86 and determincs whether the aircraft 12 has been identificd.
(130, 132) If the aircraft 12 has been identified, the microprocessor 26 checks whether the
aircraft 12 has reached the stop position. (134) If the stop position is rcached, the
microprocessor 26 turns on the stop sign and the system 10 has completed the docking
mode 64. (136) If the aircraft 12 has not reached the stop position, the micro-processor 26
returns to the tracki‘ng phase 84. (134)

If ‘the aircraft 12 is not identified, the microprocessor 26 checks whether the
aircraft 12 is less than or equal to 12 meters from the stopping position 53. (l3'3) If the
aircraft 12 not more than 12 meters from the stopping position 33. the system 'lO turns on
the stop sign to inform the pilot that identi-fication has failed. (1335) After displaying the
stop sign, the system 10 shuts down.

If the aircraft 12 is more than 12 meters from the stopping point 53; the micropro-
cessor 26 enters the identification phase illustrated in Fig.10. (133. 88) In the identification
phase 88, the microprocessor 26 creates a Comparison Table VII to reflect the results of
another vertical scan and the contents of the profile table. (152. 134) Another vertical scan
is performed in the identification phase 88 because the previous scan may have provided

sufficient data for height determination but not enough for identification. In fact, several

" scans may need to be done before a positive identification can be made. After calculating

the vertical offset 156, checking that it is not too large 158 and adjusting the profile verti-
cally corresponding to the offset 160 until the offset drops below a given amount, prefer-
ably one, the microprocessor 26 calculates the average distance between marked echoes and
the profile and the mean distance between the marked echoes and this average distance.
(162)

The average distance d_, between the measured and corrected profile and the
deviation T from this average distance is calculated after vertical and horizontal scans as
follows:

d, = Zd/N

T=2|d;-dy| N
If T is less than a given value, preferably 5, for both profiles. the aircraft 12 is judged to
be of the correct type provided that a sufficient number of echoes are received. (164)

Whether a sufficient number of echoes is received is based on:
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N/size > 0.75
where N is the number of "accepted” echoes and "size” is the maximum number of values
possible. If the aircraft 12 is not of the correct type, the microprocessor turns on the stop
sign 136 and suspends the docking mode 64. Once the microprocessor 26 completes the .
identification phase 88, it returns to the tracking phase 84.

While the present invention has been described in connection with particular
embodiments thereof, it will be understood by those skilled in the art that many changes
may be made without departing from the true spirit and scope of the present invention as

set forth in the following claims.
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WE CLAIM:
1. A system for verilying the shape of a detccted object comprising:
means for projecting light pulses in angular coordinates onto an object:
means for collecting light pulses reflected off said object and for determining the
detected shape of said object; and
means for comparing said detected shape with a profile corresponding to the shape
of a known object and for determining whether said detected shape
corresponds to said known shape.
2. The system of claim 1 wherein the light pulses are projected onto a mirror system
with means for adjusting the mirror system to project the light pulses outwardly.
3. The system of claims I- 2 wherein the profile corresponding to the shape of a
known object comprises sets of expected reflected pulses at various distances from the
stopping point.
4. The system of claims 1-3 further including means for detecting the presence of an
object within a capture zone, said detection means comprising:
said adjustable mirror system projects said light pulses outwardly in a predeter-
mined plane such that said projected light pulses will reflect off an object
within a capture zone;
means for processing collected light pulses reflected off said object within the
capture zone to enable detection of the presence of such object.
5. The system of claim 4 wherein said capture zone comprises an area within said
plane of said brojected light pulses, said area being defined as a predctermineé angular
configuration relative to an axis extending from said mirror system and at predetermined
axial distances from said mirror system, said arca being divided into multiple angular
sectors defined by rays extending outwardly from said mirror svstem. 6. The system of
claims 4-5 wherein said capture zone is repetitiously scanned with said light pulses
projected in said predetermined plane until an object is detected based on the processing of
said colected light pulses reflected off said object.
7. The system of claim 4-6 wherein said object is an airplane having a nose section
positioned a predetermined vertical height above a surface of an airfield.
8. The system of claims 4-7 wherein said adjustable mirror system projects said light
pulses at a predetermined angle relative to said surface of said airfield so that said light
pulses intersect with said nose section of said airplane. '

9. The system of claims 2-8 wherein said adjustable mirror system is operated by
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step motors under the control of a programmed microprocessor.
10. The system of claims 2-9 including a microprocessor for adjusting the mirror
system so that the projected light pulses scan the capture zone and a data storage device for
receiving data concerning the light pulses reflected off an objcct, said data storage device
containing comparative information for comparison with the received data and said micro-
processor employing said received data and said comparative information to determine
whether an object has entered the capture zone.
L1 The system of claim 10 wherein said received data includes the number of pulses
reflected off a detected object in each sector of the capture zone and said comparative

information includes data for determining the distance between a detected object and said
means for collecting the light pulses. -
12. The system of claims 9-10 wherein:
the microproceésor totals the number of reflected pulses in each scan of said
capture zone;
said microprocessor determines the largest sum of reflected pulses for three
adjacent sectors; and
said microprocessor determines that an object has been detected if the largest sum
of reflected pulses for three adjacent sectors is at least a predetermined
minimum number out of a total number of pulses projected within said
three adjacent sectors and the number of reflected pulses in the three
sectors with the largest sum is more than half of the total number of
reflected pulses in the scan of said capture zone. ’
13. The system of claims 1-12 further including means for tracking an incoming
object, said tracking means comprising:
means for detecting the position of said incoming object relative to an imaginary
axial line projecting from a predetermined point and for detecting the
distance between said object and said predetermined point whereby tracking
of the location of said object is enabled.
14. The system of claim 13 wherein:
a comparison table is generated containing information about collected light pulses
and said information is compared with a profile table indicating the shape
of known objects;

a distance distribution table is generated recording the distribution of distances

from the object to said collection means for each collected light pulse; and
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an average distance is calculated from the detected position of said object to a
desircd stopping position for said object.
15. The system of claims 14 wherein:
the average distance to the stopping position is calculated by averaging the
distance to said stopping position recorded for the entrics in tic
comparison table corresponding to the two adjacemt entries in the distance
distribution table having the largest sum. |
16. The system of claims 13-15 including a display indicating the distance from the
object to a stopping point, the type of object and the location of the object compared to
said imaginary axial line.
17. The system of claims 14-16 wherein the average stopping distance is communi-
cated to a computer on board the aircraft allowing that computer to stop the aircraft when
said aircraft reaches said stopping position. '
18. The system of claims 1-17 further including means for directing said projected
light pulses onto a calibration element positioned in a known angular direction and at a
known distance from said means for directing said projected light for purposes of
calibration of said system. '
19. The system of claim 18 wherein the means for directing said projected light
comprises a second mirror system.
20. The system of claims 18-19 wherein:
said light pulses are reflected off said object and are received at a detector;
determining a detected angular direction of the object-relative to said iight
source based on said pulses received at said detector and in accordance
with predetermined angular parameters;
comparing said detected angular direction with said known angular direction to |
determine whether said detected angular direction corresponds to said
known angular direction.
21. The system of claim 20 further comprising:
adjusting the angular parameters if said detected anguiar direction and said known
angular direction do not correspond so that the detected angular direction
is caused to correspond essentially to the known angular direction.
22. The system of claims 20-21 further comprising:
determining the detected distance of the object from said light source based on

predetermined distance parameters; comparing said detected distance with
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24.

24

a known distance of said objcct from said light source to determine
whether said detected distance corresponds to said known distance.
The system of claims 20-22 further comprising:
adjusting the distance parameters if said detected distance and said known
distance do not correspond so that the detected distance is caused to
correspond essentially to the known distance.

The system of claims 18-20 wherein the angular direction and distance of said

calibration means from said means for directing said projected light in a horizontal plane

are calibrated while the angular direction and distance of said calibration means from said

means for directing said projected light in a vertical plane are held constant. .

25.
26.
27.

28.
29.

The system of claims 1-24  wherein said light pulses are laser light pulses.

The system of claims 1-25 wherein said profile is stored in a memory device.

A system for tracking an incoming object comprising:

means for generating light pulses;

means for projécting said pulses outwardly onto an incoming object and for
reflecting said light pulses off said object;

means for collecting the light pulses reflected off of said object;

means for detecting the position relative to an imaginary axial line projecting from
a predetermined point and for detecting the distance between said object
and said predetermined point whereby tracking of the location of said
object is enabled.

The tracking system of claim 27 wherein the light pulses are laser ligi\t pulses.

The tracking system of claim 27-28 wherein the light pulses are projected onto a

mirror system with means for adjusting the mirror system to project the light pulses

outwardly onto an incoming object.

30.

The tracking system of claims 27-29 wherein a microprocessor provides the means

for monitoring the location of said object.

3L

The tracking system of claims 27-30 wherein
a comparison table is generated reflecting information about the laser scan and is
compared with a profile table indicating the shape of known objects;
a distance distribution table is generated recording the distribution of distances
\ from the nose of the object to the measuring device for each reflected
pulse; and

an average distance to a desired stopping positioh is calculated. '
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32. The tracking systcm of claims 27-31 whercin
the average distance to the stopping position is calcutated by averaging the
distance to said stopping position recorded for the entries in the comparison
table corresponding to the two adjacent entrics in the distance distribution
table having the largest sum.
33. The tracking system of claims 27-32 wherein a display shows the distance from
the object to the stopping point, the type of object and the location of the object compared
to center.
34. The tracking system of claims 27-33 wherein the average stopping distance is
communicated to0 a computer on board the aircr;ﬁ allowing that computcer to stop the
aircraft when said aircraft reaches said stopping position.
35. A method for verifying the shape of a detected object comprising:
projecting light pulses in angular coordinates onto an object;
reflecting said pulses back to a detector and determining the detected shape of the
object based on said reflected pulses; '
comparing said detected shape with a profile corresponding to the shape of a
known object; and
determining whether said detected shape corresponds to said known shape.

36. The method of claim 35 wherein the profile corresponding to the shape of a

~ known object comprises sets of expected reflected pulses at various distances from the

stopping point.
37. The method of claim 35-36 wherein a microprocessor is programmed to identify

an object.
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AIRPORT NOISE MONITORING SYSTEM

This invention relates to airport noise monitoring systems,
i.e. noise monitoring systems which are adapted to
distinguish aircraft from other noise events. Once a noise
event is attributed to an aircraft, the aircraft is
S identified from other information, which enables the
carrier to be fined if the noise level exceeds an

acceptable noise level.

Background to the invention
10 Airport noise monitoring systems commonly include a numbex
of noise monitoring terminals distributed in and around the
airport. Most current airport noise monitors use the
technique of "Short Leq" for the acquisition of data,
usually based upon a 62.5 ms long basic integration period.
15 Short Leq allows the system to recognize an individual
flight by its time history. 0f course, not all noise
monitoring terminals have a sufficiently good signal-to-
noise ratio and in practice, many noise events are lost
~ amongst other noise sources such as heavy vehicles or
20 industrial plant. One measure of the efficiéncy of an
aircraft noise monitoring system is how well it recovers

signals in noisy conditions.

Cirrus Research plc produces a noise monitoring terminal

25 which uses efficient aircraft-recognition algorithms. The
algorithms are described in A. D. Wallis & R. W. Krug, "The
Sydney and Brisbane Noise Terminals”, Proc. WESTPRAC, pp.
492-499, Nov. 1991 and basically consist of multiple
threshold detection with specified event durations.

30 Experience has proven that this complex nine-parameter
algorithm will recognise some 99% of scheduled or military
aircraft correctly. In common with all systems, the Cirrus
system does have a lower success rate for very quiet
aircraft or in areas of high background noise.

35
With 100 flights per day, the system described above may
incorrectly identify one flight per day and thus, before
the noise events can be assigned to individual aircraft,
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something else wmust be brought in to reduce this
recognition error rate, since at a major airport with over
1000 flights per day, even a 99% success rate is

unacceptable. .

Each airport has access to flight information - as .
displayed on the internal information boards - and this is
often used as one of the correlation parameters in
identification. However, if the airport has significant

10 general aviation or private traffic, this information will
be incomplete and significant events such as jet test
flights will not be included. Thus, knowing that a noise
event has taken place and that there was an incoming or
outgoing flight at a similar time is still not adequate to

15 enable the two to be correlated with a sufficient degree of
confidence. The flight information data must be tied to a
particular noise event with no significant possibility of
error.

20 m in ion
According to the present invention, a true take-off or
landing time is attributed to each flight by appropriate
sound detectors, and whether the aircraft is taking off or
landing is recognised. An airport noise monitoring system
25 according to the present invention comprises a pair of
sound detectors to be installed in or on and spaced along
a runway and means for monitoring the output of each sound
detector so as to recognize an output form from either one
of the detectors characteristic of an aircraft flying
30 overhead, checking'the output from the other sound detector
representing time prior to and subsequent to the event
giving rise to the characteristic output form for an output
form indicative of the proximity of an aircraft and .
consequently assigning to the event a flag indicative of
35 the direction of motion of the aircraft and whether it is
taking off, flying by or landing. The output form from
either of the detectors characteristic of an aircraft
flying overhead may be recognized by the nine-parameter
algorithm as discussed above.
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Having sound detectors placed in or on the runway and
recognizing and timing the passage of aircraft provides
accurate information as to take-off or landing times, which
may then be correlated with noise events detected by

5 monitoring terminals elsewhere with a reasonable degree of
certainéy. The data from the sound detectors are now used
in place of the airport flight time information to give a
good event definition and only then is the flight time
information added to enable individual flights. to be

10 recognised. In effect, the flight time information is
required only to indicate the orde; in which the aircraft
take off or land, rather than the exact time.

Preferably, the means for monitoring, checking and
15 assigning is adapted to assign to the event a flag
indicating that the direction of motion of the aircraft is
away from the said one sound detector and towards the said
other sound detector when the output from the said other
sound gate includes an output form indicative of the
20 proximity of an aircraft within a predetermined window of
time subsequent to the event. Further, the means for
monitoring, checking and assigning is preferably adapted to
assign to the event a flag indicating that the aircraft is
landing when the said output form indicative of the
25 proximity of an aircraft is not characteristic of an
aircraft flying overhead. When the said output form
indicative of the proximity of an aircraft is
characteristic of an aircraft flying overhead, the means
for monitoring, checking and assigning will preferably
30 assign to the event a flag indicating that the aircraft is
flying by. The output form indicative of the proximity of
an aircraft may be any output exceeding a predetermined
noise level.

35 Similarly, the means for monitoring, checking and assigning
is preferably adapted to assign to the event a flag
indicating that the direction of motion of the aircraft is
towards the said one sound detector and away from the said
other sound detector when the output from the said other
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sound gate includes an output form indicative of the
proximity of an aircraft within a predetermined window of
time prior to the event. Further, the means for
monitoring, checking and assigning is preferably adapted to .
5 assign to the event a flag indicating that the aircraft is
taking off when the séid output form indicative of the .
proximity of an aircraft is not characteristic of an
aircraft flying overhead. Any output from the said other
sound detector which has already been taken into account in
10 assigning a flag indicative of the direction of motion of
an aircraft giving rise to a previous event will preferably
be disregarded by the means for monitoring, checking and
assigning.

15 The noise monitoring system may further include a plurality
of further sound detectors to be distributed in or around
the airport and including means for monitoring the output.
of each noise detector so as to recognize an output form
characteristic of an aircraft flying overhead and for

20 correlating the events and flags recognized and assigned by
the means for monitoring, checking and assigning with
events giving rise to the characteristic output forms
recognized by the means for monitoring the output of each

) further sound detector.

25

The means for monitoring the output of each further sound
detector and/or the means for monitoring, checking and
assigning may comprise one 'or more suitably programmed
microprocessors. '

30

The present invention also extends to a method of detecting
an aircraft comprising monitoring the output of each of a
pair of sound detectors installed in or on and spaced along
a runway so as to recognize an output form from either one
35 of the detectors characteristic of an aircraft flying
overhead, checking the output from the other sound detector
representing time prior to and subsequent to the event
giving.rise to the characteristic output form for an output
form indicative of the proximity of an aircraft and

Sony, Ex. 1002, p.968



WO 9527910 PCT/GBI5/00820

5

assigning to an event giving rise to such a characteristic

output form a flag indicative of the direction of motion of

the aircraft and whether it is taking off, flying by or

landing in dependence upon the output from the said other
5 sound detector.

The method may include checking the output from the said
other sound detector within a predetermined window of time
subsequent to the event and assigning to the event a flag

10 indicating that the direction of motion of the aircraft is
away from the said one sound detector and towards the said
other sound detector if that output includes an output form
indicative of the proximity of an aircraft. In these
circumstances, the method'prefarably includes assigning to

15 the event a flag indicating that the aircraft is landing if
the said output form indicative of the proximity of an
aircraft is not characteristic of an aircraft fiying
overhead. Further, the method preferably includes
assigning to the event a flag indicating that the aircraft

20 is flying by if the said output form indicative of the
proximity of an aircraft is characteristic of an aircraft
flying overhead.

The method may include checking the output from the said
25 other sound detector within a predetermined window of time
prior to the event and assigning to the event a flag
'indicating that the direction of motion of the aircraft is
towards the said one sound detector and away from the said
other sound detector if that output includes an output form
30 indicative of the proximity of an aircraft. In these
circumstances, the method preferably includes assigning to
the event a flag indicating that the aircraft is taking off
if the said output form indicative of the proximity of an
aircraft is not characteristic of an aircraft f£flying
35 overhead. Preferably, any output from the said other sound
deteqtor which has already been taken into account in
assigping a flag indicative of the direction of motion of
an aircraft giving rise to a previous event is disregarded.
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The method may further include monitoring the output of
each of a plurality of further sound detectors distributed
in or around the airport so as to recognize an output form
characteristic of an aircraft flying overhead and .
5 correlating the events and flags recognized and assigned by
monitoring and checking the outputs of the said pair of .
sound detectors with events giving rise to the
characteristic output forms recognized by monitoring the
output of each further sound detector.
10
The monitoring of the output of each further sound detector
and/or the monitoring and checking of the output of the
said pair of sound detectors and consequent assignment of
flags may be accomplished by - one cf more suitably
LS programmed microprocessors.

The present invention will now be described by way of
example with reférence to the accompanying drawings in
20 which:

Fig. 1 illustrates a simple sound detector with one
pressure transducer;

25 Fig. 2 illustrates a more complex sound detector with
provision for intensity measurement;

Fig. 3 is a schematic illustration of a runway with
sound detectors installed:; )

30

Fig. 4 is a schematic illustration of the output from

the two sound detectors when an aircraft is taking

off; and .
35 Fig. 5 is a corresponding illustration when the

aircraft is landing.

Detailed d N
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The simple noise detector 10 illustrated in fig. 1 includes
a pressure transducer 12, which in this example is a
microphone. The output from the microphone is passed
through a band-pass filter 14, which removes unwanted

5 £frequencies, leaving those which are generated by aircraft
engines and provide the highest signal-to-noise ratio. The
filtered signal then passes through a squarer 16 and is
integrated by an integrator 18, operating over a 62.5 ms
cycle, to provide a series of pulses representing the mean

10 square average sound level during the preceding 62.5 ms.
These pulses are digitised and stored in a memory or store
20 to be processed by a CPU 22 as described.

A more complex noise detector 110 is illustrated in fig. 2,

15 inclading a pair of microphones 112, 114. The signals from
the microphones are summed at 116 and 118, with one
summation circuit 118 having the output from one microphone
114 inverted by inverter 120, thus outputting the
difference between the two microphone signals. The signals

20 pass through respective band-pass filters 122, 124 as
described above and are then processed by an integrator
126, a pre-processor 128 and a CPU 130 to yield intensity,
sound power and directionality information in the usual
way. Again, a series of digitised pulses is stored in a

25 memory or store 132. to be processed by a suitably
programmed CPU 134.

Fig. 3 illustrates schematically the placement of the sound
detectors on a runway. As can be seen, one sound detector

30 200 or possibly a pair of sound detectors 200 is placed at
one end A of the runway and another sound detector 300 or
pair of sound detectors 300 is placed at the other end B.
Where a single detector is emplaced at_eéch end of the
runway, it is preferred that it be embedded in the runway

35 surface. The separate detectors 200; 300 or pairs of
detectors 200; 300 are able by virtue of their spacing
dlong the runway to resolve the position of the aircraft at
various times as it flies overhead and therefore determine
its direction of flight.

Sony, Ex. 1002, p.971
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Fig. 4 illustrates diagrammatically a typical output from
two sound detectors 200; 300 positioned at points A and B
on or in the runway when an aircraft is taking off in the
direction A~-B. As the aircraft taxis into place at one and .
5 A of the runway, thé associated sound detector 200 detects
the increased level of sound. However, the character of v
the sound detected by this detector 200 is quite different
from that attributable to an aircraft passing overhead and
accordingly, the sound level is simply stored in memory for
10 future reference. As the aircraft begins its run along the
funway, the sound level detected by- the detector 200
diminishes with a characteristic slope. Although this
slope could be used as a trigger for an attributable event,
this is not preferred owing to inherent differences in the
15 take-off patterns of various aircraft and flights and the
fact that incoming aircraft could be mistaken for aircraft
beginning their take-off. Rather, the characteristically
diminishing sound level is again stored for future
reference.
20
Once the aircraft has travelled sufficiently far down the
runway, it takes off and subsequently passes over the
second sound detector 300. The output from this detector
) 300 will have a form characteristic of an aircraft flying
25 overhead_and will be recognised as such by the processing
electronics, i.e. the microprocessor. The recognition
algorithm is as described above. Once this characteristic
form has been recognised, the CPU will refer back to the
stored sound levels from the first detector 200 within a
30 predetermined window of time preceding the event at the
second detector 300 and in doing so will encounter the high
level of sound terminating in a characteristic slope. This
will be recognised as indicating the presence of an
aircraft at the first detector 200, and perhaps even the
35 fact that it is beginning its take-off. Accordingly, this
event will be timed and flagged as a take-off in the
direction A-B.
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Fig. 5 illustrates diagrammatically a typical output from
two sound detectors 200; 300 positioned at points A and B
on or in the runway when an aircraft is landing in the
direction A-B. As the aircraft passes over the first sound

5 detector 200, the output from this detector 200 will havé
a form characteristic of an aircraft flying overhead and
will be recognised as such by the processing electronics,
i.e. the microprocessor. Again, the recognition. algorithm
is as described above. Once this characteristic form has

10 been recognised, the CPU will refer back to stored sound
levels from the second detector 300 within a predetermined
window of time preceding the event at the second detector
300 and in doing so will be unable to identify a high level
of sound, which has not already been attributed to a

15 previous event, indicating the presence of an aircraft at
the second detector 300. Accordingly, the CPU will wait
until the béginning of predetermined window of time and
then inspect the output from the second detector.

20 After landing, the aircraft will run or taxi by the second
detector 300, which detects the increased level of sound.
The character of the sound detected by this detector 300 is
quite different from that attributable to an aircraft
passing overhead and accordingly, provided this sound level

25 coincides with the window of time following the event at
the first detector 200, this event will be timed and
flagged as é landing in the direction A-B. In the unlikely
event that both detectors show characteristic forms
attributable to an aircraft flying overhead within the

.30 predetermined window of time from one another, the event
will be flagged as a fly-by or abortive landing in the
relevant direction.

Once the take-offs and landings are accurately timed and
35 flagged, they may be correlated with high confidence levels
with noise events detected by other noise monitoring
stations in and around the airport, and the f£flights in
question idéntified from airport information which is used
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to determine the order in which particular flights took off
and landed.
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CLAIMS

1. An airport noise monitoring system comprising a pair
of sound detectors to be installed in or on and spaced
5 along a runway and means for monitoring the output of
each sound detector so as to recognize an output form
from either one of the detectors characteristic of an
aircraft flying overhead, checking the output from the
other sound detector representing time prior to and
10 subsequent to the event giving rise to the
characteristic output form for an output form
indicative of the proximity' of an aircraft and
consequently assigning to the event a flag indicative
of the direction of motion of the aircraft and whether

15 it is taking off, flying by or landing.

2. A noise’ monitoring system according to claim 1 in
which the means for honitoring, checking and assigning
is adapted to assign to the event a flag indicating

20 that the direction of motion of the aircraft is away
from the said one sound detector and towards the said
other sound detector when the output from the said
other sound gate includes an output form indicative of
the proximity of an aircraft within a predetermined

25 window of time subsequent to the event.

3. A noise monitoring system according to claim 2 in
which the means for monitoring, checking and assigning
is adapted to assign to the event a flag indicating

30 ~ that the aircraft is landing when the said output form
indicative of the proximity of an aircraft is not
characteristic of an aircraft flying overhead.

4. A noise monitoring system according to claim 2 or

35 claim 3 in which the means for monitoring, checking
and assigning is adapted to assign to the event a flag
indicating that the aircraft is flying by when the

said output form indicative of the proximity of an
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aircraft is characteristic of an aircraft flying

overhead.
5. A noise monitoring system according to any preceding ‘
5 claim in which the means for monitoring, checking and

assigning is adapted to assign to the event a flag
indicating that the direction of motion of the
aircraft is towards the said one sound detector and
away from ‘the said other sound detector when the

10 output from the said other sound gate includes an
output form indicative of the proximity of an aircraft
within a predetermined window of time prior to the
event.

15 6. A noise monitoring system according to claim 5 in
which the means for monitoring, checking and assigning
is adapted to assign to the event a flag indicating
that the aircraft is taking off when the said output
form indicative of the proximity of an aircraft is not

20 characteristic of an aircraft flying overhead.

7. A noise monitoring system according to claim 5 orx
claim 6 in which the means for monitoring, checking
and assigning is adapted to disregard any output from

25 the said other sound detector which has already been
taken into account in assigning a flag indicative of
the direction of motion of an aircraft giving rise to
a previous event.

30 8. A noise monitoring system according to any preceding
claim further including a plurality of further sound
detectors to be distributed in or around the airport
and including means for monitoring the output of each
noise detector so as to recognize an output form

35 characteristic of an aircraft flying overhead and for
correlating the events and flags recognized and
assigned by the means for monitoring, checking and
assigning with events giving rise to the
characteristic output forms recognized by the means
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for monitoring the output of each further sound
detector.

9. A noise monitoring system according to any preceding

5 claim in which the means for monitoring the output of

each further sound detector comprises one or more
suitably programmed microprocessors.

10. A noise monitoring system according to any preceding

10 claim in which the means for monitoring, checking and

assigning comprises one or more suitably programmed
microprocessors.

11. A method of detecting an aircraft comprising
15 monitoring the output of each of a pair of sound
detectors installed in or on and spaced along a runway
so as to recognize an oufput form from either one of
the detectors characteristic of an aircraft flying
overhead, checking the output from the other sound
20 detector representing time prior to and subsequent to
the event giving rise to the characteristic output
form for an ocutput form indicative of the proximity of
an aircraft and assigning to an event giving rise to
such a characteristic output form a flag indicative of
25 the direction of motion of the aircraft and whether it
is taking off, flying by or landing in dependence upon

the output from the said other sound detector.

12. A method according to claim 11 including checking the

30 output from the said other sound detector within a

predetermined window of time subsequent to the event

and assigning to the event a flag indicating that the

direction of motion of the aircraft is away from the

said one sound detector and towards the said other

35 .sound detector if that output includes an output form
indicative of the proximity of an aircraft.

13. A method according to claim 12 including assigning to
the event a flag indicating that the aircraft is
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landing if the said output form indicative of the
proximity of an aircraft is not characteristic of an
aircraft flying overhead.

5 14. A method according to claim 12 or claim 13 including
assigning to the event a flag indicating that the
aircraft is flying by if the said output form
indicative of the proximity of an aircraft is
characteristic of an aircraft flying overhead.

10
15. A method according to any one of claims 11-14
including checking the output from the said other
sound detector within a predetermined window of time
prior to the event and assigning to the event a flag
15 indicating that the direction of motion of the
aircraft is towards the said one sound detector and
away from the said other sound detector if that output
includes an output form indicative of the proximity of
‘an aircraft.
20
16. A method according to claim 15 including assigning to
the event a flag indicating that the aircraft is
taking off if the said output form indicative of the
proximity of an aircraft is not characteristic of an
25 aircraft flying overhead.

17. A method according to claim 15 or claim 16 in which

any output from the said other sound detector which

has already been taken into account in assigning a

30 flag indicative of the direction of motion of an

aircraft giving rise to a previous event is
disregarded. '

18. A method according to any one of claims 11-17 further

35 including monitoring the output of each of a plurality
of further sound detectors distributed in or around

the airport so as to recognize an output form
characteristic of an aircraft flying overhead and
correlating the events and flags recognized and
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assigned by monitoring and checking the outputs of the
said pair of sound detectors with events giving rise
to the characteristic output forms recognized by
monitoring the output of each further sound detector.

19. A method according to claim 18 in which the monitoring
of the output of each further sound detector is
accomplished by one or wmore suitably programmed
microprocessors.

10

20. A method according to any one of claims 10-19 in which
the monitoring and checking of the output of the said
pair of sound detectors and consequent assignment of
flags is accomplished by one or more suitably

15 programmed microprocessors.

Sony, Ex. 1002, p.979
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Application No. Applicant(s)

10/336,470 MONROE, DAVID A.
Office Action Summary Examiner Art Unit

Houshang Safaipour 2625

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication,
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of thls communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

)X Responsive to communication(s) filed on 29 November 2006.
2a)[_] This action is FINAL. 2b)X This action is non-final.
3)] Since this application is in condition for allowance 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.

Disposition of Claims

4)K Claim(s) 43-45,48,50-52,54,55,60 and 62 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.

5 Claim(s) 55,60 and 62 is/are allowed.

6)X] Claim(s) 43-45,48,50-52 and 54 is/are rejected.

7)] Claim(s)_____is/are objected to.

8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on isfare: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)[JAIl  b)[] Some * ¢)[_] None of:
1.[[] Certified copies of the priority documents have been received.
2.[] cCertified copies of the priority documents have been received in Application No. ____
3.[C] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) [[] Notice of References Cited (PTO-892) 4) [ Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.
3) [ information Disclosure Statement(s) (PTO/SB/08) 5) [] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) [:] Other:
U.8. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20070303
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Application/Control Number: 10/336,470 Page 2
Art Unit: 2625

DETAILED ACTION
Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(¢)
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to

37 CFR 1.114. Applicant's submission filed on 10/02/2006 has been entered.

Response to Arguments

Applicant argues that Ida does not teach that the selected picture is transmitted to remote
station. Examiner respéctfully disagrees. Ida’s invention is directed towards “the video phone for
transmitting still or moving pictures between one party [transmitting party] and another party
[receiving party]” (col. 3, lines 41-43). Ida further discloses that in the conventional art “one
party can not select the photographed area arbitrarily while viewing the photographed picture”
(col. 4, lines 64-66). Ida overcomes this deﬁciency and teaches “one party can select the
photographed area while viewing the photographed picture” (col. 5, lines 4-7). Ida discloses that
by his invention “both parties are able to talk with each other while viewing each received
picture” (col. 4, lines 49-56). Col. 4, lines 43-56 desbﬁbes how the picture received at receiving
terminal 5 (storage) is displayed at display unit 12 at one end and transmitted to the display unit
12 at the other end (figs. 2 and 3) in order for both parties to view the same picture. For the

reason stated the examiner maintains his rejection of the claims over the prior arts.
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Claim Rejections - 35 USC § 103
2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

3. Claims 43-45, 48, 50-52, and 54 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Kawazu et al. (Japanese Patent Application JP 06-268582, with an English
Abstract, and an English machine translation) in view of Ida et al. (U.S. Patent Number

5,191,601, cited in the Office action dated 12/16/05).

Rega_rding claim 43, Kawazu discloses a handheld self-contained cellular telephone and
integrated image processing system.both of which are carried in a common case (éee Figs. 2, 5,
and 7-12) for both sending and receiving telephonic audio signals and for capturing a visual
image and transmitting it to a compatible remote receivirfg station (see abstract, and paragraphs
0008-0020 of the Detailed Description), the system comprising a housing defining the common
case (see Figs. 2, 5, and 7-12), an integral image capture device comprising an eiectronic camera
contained within the housing (lens 5, paragraphs 0039-0045 in the Detailed Description), a -
display (displays 4, paragraph 0011 in the Example), a processor in the housing for generating an
image dafa signal representing the image framed by the camera (paragraphs 0011-0021), a
memory associated with the processor for collecting and storing the image data signal (memory
card 17, paragraph 0016-0025 in the Detailed Description), the processor for recalling the image
data signal for viewing and transmission (paragraph 0016-0034 in the Detailed Description), a

telephonic system in the housing for sending and receiving digitized audio signals and for
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Application/Control Number: 10/336,470 : Page 4
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sending the image data signal (paragraphs 0015-0016 in the Detailed Description), alphanumeric

input keys in the housing for permitting manually input digitized alphanumeric signals to be

input to the processor (key group 3, paragraphs 0011, and 0042-0045 in the Detailed

Description), the telephénic system further used for sending the digitized alphanumeric signals

(paragraphs 0008-0020 of the Detailed Description), a wireless communications device for

transmitting any of the digitized signalé to a compatible remote receiving station (paragraphs

0008-0020 of the Detailed Description), and a power supply in the housing for powering the
system (cell 9, paragraphs 0041-0048 in the Example).

| However Kawazu fails to expressly disclose if the display displays an image framed by

the camera.

v Ida discloses a self~contaiqed telephone and integrated image processing system both of
which are carried in a common case (see Fig. 2) for both sending and receiving telephonic audio
signals and for capturing a visual image and transmitting it to a compatible remote receiving
station (column 3, line 41-column 4, line 19), the system comprising a housing defining a
common case (video phone body 20, column 5, lines 14-66), an image capture device comprising
a electronic camera contained (camera 21; being attached to the video phone unit, as seen in Fig.
2, a display for displaying an image framed by the camera (image display 12, column 4, lines 5-
56), a processor (changeover switch 25) in the housing for generating an image data signal
representing the image framed by the camera (column 5, line 36-column 6, line 18), a memory
associated with the processor for collecting and storing the image data signal (memory section
24, column 3, line 36-column 6, line 30), the processor for recalling the image data signal for

viewing and transmission (column 4, lines 5-56, and column 5, lines 50-column 6, line 30), a
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telephonic system in the housing for sending and receiving digitized audio signals and for
sending the image data signal (column 3, line 41-column 4, line 10), and alphanumeric input
keys in the housing for permitting manually input digitized alphanumeric signals to be input to
the processor (operating keyboard 13, column 5, lines 44-56).

Kawazu & Ida are combinable because they are from the same field of endeavor, being
telephones having cameras for transmitting images over a telephone nefwork. At the time of the
invention, it would have been obvious to a person of ordinary skill in the art to include a display
for displaying an image framed by the camera, as taught by Ida, in the system of Kawazu. The
suggestion/motivation for doing so would have been that Kawazu's system would become more
user-friendly with the additioﬁ of Ida's teachings, as a user would be able to view images that
were taken by the camera, as recognized by Ida in column 1, lines 9-column 2, line 39.
Therefore, it would have been obvious to combine the teachings of Ida with the system of
Kawazu to obtain the invention as specified in claim 43.

Regarding claim 44, Kawazu and Ida disclose the syStem discussed above in claim 43,
and Ida further teaches that the display for framing the image to be captured by the image
capture device displays the image at the system whereby the image can be viewed and framed
prior to capture in the memory (column 4, lines 5-56). |

As discussed above, Kawazu & Ida are combinable because they are from the same field
of endeavor, being telephones having cameras for transmitting images'over a telephone network.
At the time of the invention, it would have been obvious to a person of ordinary skill in the art to
include a display for displaying an image framed by the camera, as taught by Ida, in the system

of Kawazu. The suggestion/motivation for doing so would have been that Kawazu's system
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would become more user-friendly with the addition of Ida's teachings, as a user would be able to
view images that were taken by the camera, as recognized by Ida in column 1, lines 9-column 2,
line 39. Therefore, it would have been obvious to combine the teachings of Ida with the system
of Kawazu to obtain the invention as specified in claim 44,

Regarding claim 45, Kawazu and Ida disclose the system discﬁssed above in claim 43,
and Ida further teaches that the display is used for viewing alphanumeric messages input at
the
alphanumeric keys (column 8, lines 1-25).

As discussed above, Kawazﬁ & Ida are combinable because they are from the same field
of endeavor, being telephones having cameras for transmitting images over a telephone network.
At the time of the invention, it would have been obvious to a person of ordinary skill in the art to
include a display for displaying an image framed by the camera, as taught by Ida, in the system
of Kawazu. The suggestion/motivation for doing so would have been that Kawazu's system
would become more user-friendly with the addition of Ida's teachings, as a user would be able to
view images that were taken by the camera, as recognized by Ida in column 1, lines 9-column 2,
line 39. Therefore, it would have been obvious to combine the teachings of Ida with the system
of Kawazu to obtain the invention as specified in claim 45.

Regarding claim 48, Kawazu and Ida disclose the system discussed above in claim 43,
and Kawazu further teaches of a removable memory module in addition to the memory, the
removable memory adapted to be removably housed in the housing for storing captured image
data signals (memory card 17, paragraph 0016-0025 in the Detailed Description).

Regarding claim 50, Kawazu and Ida disclose the system discussed above in claim 43,
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* and Ida further teaches that the display is adapted for viewing incoming image data signals
(column 4, lines 5-56).

7As discussed above, Kawazu & Ida are combinable because they are from the same field
of endeavor, being telephones having cameras for transmitting images over a telephone network.
At the time of the invention, it would have been obvious to a person of ordinary skill in the art to
include a display for displaying an image framed by the camera, as taught by Ida, in the system
of Kawazu. The suggestion/motivation for doing so would have been that Kawazu's system
would become more user-friendly with the addition of Ida's teachings, as a user would be able to
view images that were taken by the camera, as recognized by Ida in column 1, lines 9-column 2,
line 39. Therefore, it would have been obvious to combine the teachings of Ida with the system
of Kawazu to obtain the invention as specified in claim 50.

Regarding claim 51, Kawazu discloses a handheld cel}ular telephone having an
integrated electronic camera in a common case for both sending and receiving telephonic
audio signals and for capturing a visual image (paragraphs 0008-0020 of the Detailed
Description), converting the visual image to a digitized image data signal and transmitting
digitized image data signal via a cellular telephone network (paragraphs 0008-0045 of the
Detailed Description), the cellular
telephone comprising a housing defining the common case (see Figs. 2; 5, and 7-12), a cellularb
telephone in the housing, the cellular telephone further including a transmitter/receiver for
transmitting and receiving audio telephone messages over a cellular telephone network
(paragraphs 0008-0020 of the Detailed Description), a keypad for entering manually input .

alphanumeric signals to be transmitted over the cellular telephone network (key group 3,
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paragraphs 0011, and 0042-0045 in the Detailed Description), and a display window for viewing
the manually input alphanumeric signals (displays 4, paragraph 0011 in the Example), an integral
electronic camera in the housing ((lens 5, paragraphs 0039-004S in the Detailed Description), the
camera for visually framing a visual image to be captured (paragraphs 0039-0045 in the Detailed
Description), a processor associated with the electronic camera for capturing and digitizing the
framed image in a format for tra;nsmission over the cellular telephone network via the cellular
telephone (paragraphs 0008-0020 of the Detailed Description), a memory associated with the
processor for receiving and storing the digiﬁzed framed image (memory card 17, paragraph
0016-0025 in the Detailed Description) and transmitting it over a cellul'ar telephone network
(paragraphs 0008-0020 of the Detailed Description), and an integrated power supply for
powering both the cellular telephone and the camera (cell 9, paragraphs 0041-0048 in the
Example).

However, Kawazu fails to expressly disclose if the framed image is selectively displayed
in the display window. Ida discloses a telephone having an integrated electronic camera in a
common case for both sending and receiving telephonic audio signals and for capturing a visual
image (see Fig. 2), converting the visual image to a digitized image data signal and tr?msmitting
digitized image data signal via a telephone network (column 3, line 41-column 4, line 19), the
telephone comprising a housing defining the common case (video phone body 20, column 5,
lines 14-66), a keypad for entering manually input alphanumeric signals to be transmitted over
the cellular telephone network (operating keyboard 13, column 5, lines 44-56), and a display
window for viewing the manually input alphanumeric signals (image display 12, column 4, lines

5-56), an electronic camera in the housing, the camera for visually framing a visual image to be
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captured (camera 21, being attached to the video phone unit, as seen in Fig. 2), a processor
associated with the electronic camera for capturing and digitizing the framed image in a format
for tfansmission over the cellular telephone network via the cellular telephone (column 5, line
36-column 6, line 18), and a memory associated with the processor for receiving and storing the
digitized framed image for selectively displaying it in the display window and transmitting it
over the telephone network '(co]umn 4, lines 5-56, and column 5, lines 50-column 6, line 30).
Kawazu & Ida are combinable becau;e they are from the same field of endeavor, being

telephones having cameras for transmitting images over a telephone network. At the time of th;e
invention, it would have been obvious to a person of ordinary skill in the art to include a display
for displaying an image framed by the camera, as taught by Ida, in the system of Kawazu. The
suggestion/motivation for doing so would have been that Kawazu's system would become more
user-friendly with the addition of Ida's teachings, as a user would be able to view images that
were taken by the camera, as recognized by Ida in column 1, lines 9-column 2, line 39.
Therefore, it would have been obvious to combine the teachings of Ida with the system of
Kawazu to obtain the invention as specified in claim 51.

Regarding claim 52, Kawazu and Ida disclose the telephone discussed above in claim 51,
and Ida further teaches of a display window for viewing the alpﬁanumeric signals within the
display window for framing the visual image (column 4, lines 5-56).

As discussed above, Kawazu & Ida are combinable because they are from the same field

of endeavor, being telephones having cameras for transmitting images over a telephone
network. At the time of the invention, it would have been obvious to a person of ordinary skill in

the art to include a display for displaying an image framed by the camera, as taught by Ida, in the
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system of Kawazu. The suggestion/motivatioﬂ for doing so would have been that Kawazu's
system would become more user-friendly with the addition of Ida's teachings, as a user would be
able to view images that were taken by the camera, as recognized by Ida in column 1, lines 9-
column 2, line 39. Therefore, it would have been obvious to combine the teachings of Ida with
the system of Kawazu to obtain the invention as specified in claim 52.

Regarding claim 54, Kawazu and Ida disclose the telephone discussed above in claim 51,
and Kawazu further teaches that of a second memory selectively removable from the housing

(memory card 17, paragraph 0016-0025 in the Detailed Description).
Allowable Subject Matter

4. Claims 55, 60, and 62 are allowed.
5. The following‘ is a stafement of reasons for the indication of allowable subject matter:

Regarding claim 55, in the examiner's opinion, it would not have been obvious to have
the system, as claimed, include the features of having a camera operation control capability
through the use of digital/analog circuits for converting digital commands to analog signals for
controlling gain, pedestal setup, white clip, lens focus, white balance, lens iris, lens zoom and
other functions of the camera from a local input device, a remote device, or as automatic or
programmed functions.

Citation of Pertinent Prior Ar?

6. The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure:
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Katz (U.S. Patent Number 5,412,708) discloses a videophone system.
Contact Information

Any inquiry cénceming this communication ;ur earlier communications from the
examiner should ‘be directed to Houshang Safaipour whose telephone number is (571)272-7412.
The examiner can normally be reached on Mon.-Fri. from 6:00am to 2:30pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, David Moore can be reached on (571)272-7437. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

qf/}ioushang Safaipour j ’
Patent Examiner
A

March 3, 2007
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Applicant:
DAVID A. MONROE

Filed: January 3, 2003 Art Unit: 2625

Serial No.:  10/336,470 Examiner: Houshang Safaipour

For:  APPARATUS FOR Docket No.:  07-0197
CAPTURING, CONVERTING
AND TRANSMITTING A
VISUAL IMAGE SIGNAL VIA
A DIGITAL TRANSMISSION
SYSTEM

YR LD U o WO YR WO YR WP LD O LR WO YR

RESPONSE TO NON-FINAL OFFICE ACTION DATED MARCH 8§, 2007
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir:

Responsive to the Non-Final Office Action mailed March 8, 2007, please amend the
application as indicated below. Pursuant to 37 CFR 1.16, the amendment is believed to place
the application in condition for allowance or in better form for appeal. A Request for three
month Extension of Time and the Extension Fee ($1020.00) are attached. Also submitted
herewith are a Supplemental Information Disclosure Statement and the fee ($180.00) under
1.17(p) for consideration of the IDS after the first Office Action was mailed.

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 59 of this paper.
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Amendments

Amendments to Specification:

Delete paragraph [0003] which reads:
Industry has developed and continues to develop and enhance techniques for
scanning, compressing, transmitting, receiving, decompressing, viewing and printing
documents. This technology, encompassing the full body of facsimile transmission
and reception, is currently in widespread use. The current standards, CCITT Group 111
and Group IV, define methods to scan and transmit high quality, bi-level images with
a high degree of success and has become commercially acceptable throughout the
world. However, gray scale documents are not easily transmitted because the scanners
and algorithms are not tailored to the function. Three dimensional objects will not fit

into the flat document scanners and cannot be transmitted.

Delete paragraph [0004] which reads:
Examples of systems that have addressed some of these issues are shown in
U.S. Patent No. 5,193,012 which shows a video to facsimile signal converter, and
U.S. Patent No. 3,251,937 which discloses a system for transmitting still television

pictures over a telephone line.

Delete paragraph [0005] which reads:

Wire photography, and its extension, radio photography, have long been used by the
news media. The most common form involves an input device that converts
photographs into encoded signals for communication over telecommunications
facilities or radio. At the receiving end, reproducing equipment reconverts the encoded

image signals by exposing photographic film or other sensitized paper. The term
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facsimile is often used with these products.

Delete paragraph [0006] which reads:

Still video equipment has recently become available from vendors such as Kodak,
Canon and Sony, and is again primarily used by television and print media, although
applications are expanding rapidly in such areas as insurance investigations and real
estate transactions. A still video camera captures a full color still video image that can
be reproduced using a special video printer that converts the still video image data
into hard copy form. For applications requiring communication of the still video
image, transmit/receive units are available wherein the image begins and ends as a

video image.

Delete paragraph [0007] which reads:

The Photophone from Image Data Corporation is an example of a specialty product
that combines a video camera, display and storage facility in a terminal package. One
terminal can send a real time or stored still video image to another for display or
storage, or printing on special video printers. Again, the signal begins and ends as a

video image.

Delete paragraph [0008] which reads:

Another example of a specialty product is peripheral equipment available for personal
computers that enables the input/output, storage and processing of still video images

in digitized formats. For instance, the Canon PV-540 is a floppy disk drive that uses

3
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conventional still video disks, digitizing and a still video image using a conventional
format, and communicates with the computer through a standard communications 110

port.

Delete paragraph [0009] which reads:

U.S. Patent No. 5,193,012 discloses a still-video to facsimile conversion system for
converting the still-video image frame into a half-tone facsimile reproduction without
having to store an entire intermediated gray scale image frame by repeatedly
transmitting the still-video image frame from a still-video source to an input circuit
with a virtual facsimile page synchronization module. This system permits image to

facsimile conversion by utilizing a half tone conversion technique.

Delete paragraph [0010], which reads:

While the various prior art systems and techniques provide limited solutions to the
problem of transmitting visual images via a facsimile transmission system, all fall
short of providing a reliable and convenient method and apparatus for readily

capturing, storing, transmitting and printing visual images in a practical manner.

Replace paragraph [0011] which reads:

The subject invention is an image capture, compression and transmission system that
is specifically designed to permit reliable visual image transmission over land line or
wireless communications using commercially available facsimile transmission

techniques. The invention incorporates a camera and signal converter into an

4
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integrated unit wherein the converted signal may be transmitted on a real time basis or
may be stored in memory for later recall and transmission. The design of the
invention permits maximum flexibility, with the camera/converter/telephone or other
transmission device being designed in a modular configuration wherein any or all of

the devices may exist as integrated or independent units.

with the following paragraph:

Fhe-subjeet—invention—s Embodiments provide an image capture, compression and

transmission system that is specifically designed to permit reliable visual image
transmission over land line or wireless communications using commercially available
facsimile transmission techniques. The—inventionr—ineorperates Embodiments
incorporate a camera and signal converter into an integrated unit wherein the
converted signal [may] can be transmitted on a real time basis or may be stored in

memory for later recall and transmission. Fhe—design—ofthe—invention—permits

Embodiments provide maximum flexibility, with the camera/converter/telephone or

other transmission device being designed in a modular configuration wherein any or

all of the devices [may] can exist as integrated or independent units.

Replace paragraph [0012] which reads:
The preferred embodiment permits capture of a video image using a digital camera, an
analog camera, or a video camera such as a camcorder. The captured video image is

then converted into still frame digitized format for transmission over any of a variety

of transmission systems ranging from Group- III facsimile to computer, or to a like
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device at a remote location, in any protocol desired. The invention recognizes that

once a signal is digitized, the transmission protocols are virtually endless.

with the following paragraph:

Fhe—preferred-embodiment—permits Embodiments permit capture of a video image

using a digital camera, an analog camera, or a video camera such as a camcorder. The
captured video image is then converted into still frame digitized format for
transmission over any of a variety of transmission systems ranging from Group- III

facsimile to computer, or to a like device at a remote location, in any protocol desired.

The-invention-recognizes—that According to embodiments, once a signal is digitized,

the transmission protocols are virtually endless.

Replace paragraph [0013] which reads:

For example, the present invention, permits a still frame visual image to be captured
at a remote location and sent immediately, over wireless communication systems, to
a remote location such as, by way of example, a computer system wherein the image
could be merged directly into newsprint. The image may also be sent to and printed
as a hard copy using any Group-III facsimile machine, anywhere in the world.
Where desired, the images may be stored in memory for later recall, and may be

archived on a portable medium such as a memory card or the like.

with the following paragraph:

Sony, Ex. 1002, p.1008



For-example—thepresentinventions—permits Embodiments permit a still frame visual

image to be captured at a remote location and sent immediately, over wireless
communication systems, to a remote location such as, by way of example, a computer
system wherein the image could be merged directly into newsprint. The image may
also be sent to and printed as a hard copy using any Group-III facsimile machine,
anywhere in the world. Where desired, the images may be stored in memory for later

recall, and may be archived on a portable medium such as a memory card or the like.

Replace paragraph [0014] which reads:

The system of the subject invention is particularly useful for applications where
immediate transmission of visual images of scenes, people and objects is desirable
and sophisticated equipment is not always available for receiving the information.
The system also provides a unique and reliable means for transmitting visual data to
and from remote locations, such as, by way of example, law enforcement and

emergency vehicles and the like.

with the following paragraph:

The—system—of—the—subjeetinvention—is—particularly Embodiments are useful for

applications where immediate transmission of visual images of scenes, people and

objects is desirable and sophisticated equipment is not always available for receiving

the information. The-systemralse-provides Embodiments also provide a unique and

reliable means for transmitting visual data to and from remote locations, such as, by

way of example, law enforcement and emergency vehicles and the like.
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Replace paragraph [0015] which reads:

In the preferred embodiment of the invention, the system includes a video camera and
an integral cellular telephone, wherein the telephone using the standard audio mode or
future digital modes, can be used to transmit and receive visual image signals. A desk
model is also disclosed and permits connection to a standard land line telephonic
system. A mobile console model is disclosed for use in law enforcement vehicles,
and the like. Other communication systems are also supported by the subject
invention, including hardwired networks, radio and satellite transmissions and the

like.

with the following paragraph:

In [the preferred] an embodiment [of the invention, the] a system includes a video
camera and an integral cellular telephone, wherein the telephone using the standard
audio mode or future digital modes, can be used to transmit and receive visual image

signals. An embodiment including a [A] desk model is also disclosed and permits

connection to a standard land line telephonic system. An embodiment including a [A]

mobile console model is disclosed for use in law enforcement vehicles, and the like.
Other communication systems are also supported by [the subject invention]
embodiments, including hardwired networks, radio and satellite transmissions and the

like.

Replace paragraph [0016] which reads:
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A local facsimile machine may be incorporated with the unit and can serve as a
printer for providing hard copy of the captured image at the point of capture, as well

as being adapted for receiving facsimile transmissions in the standard fashion.

with the following paragraph:

[A] In embodiments, a local facsimile machine [may] can be incorporated with the

unit and can serve as a printer for providing hard copy of the captured image at the
point of capture, as well as being adapted for receiving facsimile transmissions in the

standard fashion.

Replace paragraph [0017] which reads:

The circuitry is disclosed for supporting any of the preferred configurations from a

basic real time transmission system via Group-III fax to a comprehensive system

supporting both land line and wireless transmission of image, audio and documentary

data at both a local and remote station.

with the following paragraph:

Embodiments disclose [The] circuitry [is disclosed] for supporting any [of the

preferred] configurations from a basic real time transmission system via Group-III fax
to a comprehensive system supporting both land line and wireless transmission of

image, audio and documentary data at both a local and remote station.

Replace paragraph [0018] which reads:

Sony, Ex. 1002, p.1011



The subject invention also permits digitized collection of audio signals through the
use of an internal microphone, and external input device, a cellular telephone, land
line telephone, wireless radio or other communication system, and digitized audio
playback, as well. The playback can be via an internal speaker, out an external out
jack to a remote device or via a cellular telephone, land line telephone, wireless radio

or other communication system.

with the following paragraph:

[The subject invention also permits] Embodiments permit digitized collection of audio

signals through the use of an internal microphone, and external input device, a cellular
telephone, land line telephone, wireless radio or other communication system, and
digitized audio playback, as well. The playback can be via an internal speaker, out an
external out jack to a remote device or via a cellular telephone, land line telephone,

wireless radio or other communication system.

Replace paragraph [0019] which reads:

The digitized image and audio capture features permit association of audio with an
image, as well as data with the image. Useful data associated with the image includes
GPS from either internal or external GPS devices, range information from ranging
devices, date and time, and text which may be input from an integrated keyboard or

from a remote device.

with the following paragraph:
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In embodiments, [The] digitized image and audio capture features permit association

of audio with an image, as well as data with the image. Useful data associated with
the image includes GPS from either internal or external GPS devices, range
information from ranging devices, date and time, and text which may be input from an

integrated keyboard or from a remote device.

Replace paragraph [0020] which reads:

It is an important feature of the invention that the system supports storage of images
in an interim storage format including raw video, compressed video, interim gray
scale format and/or half tone format. The image can also be stored in the selected
output mode, such as by way of example, a Group-III facsimile mode. The versatile
capability of the system permits transmission of captured data to a standard bi-level
facsimile machine such as Group-IIL to gray scale facsimile systems or full color
facsimile systems, as well as to other remote receiving devices such as, by way of
example, personal computers and network servers. The data may be configured in
any of a variety of formats and protocols including JPEG, FAX, wireless, emerging
imagery formats, FAX and computer data protocols. The invention is adapted to
operate in multiple modes, with a unitary capture and send mode or separate capture

and store, and send modes.

with the following paragraph:

In embodiments, a [It is an important feature of the invention that the] system

supports storage of images in an interim storage format including raw video,
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compressed video, interim gray scale format and/or half tone format. In

embodiments, the [The] image can also be stored in the selected output mode, such as

by way of example, a Group-III facsimile mode. [The] According to embodiments,

the versatile capability of [the] a system permits transmission of captured data to a
standard bi-level facsimile machine such as Group-III, to gray scale facsimile systems
or full color facsimile systems, as well as to other remote receiving devices such as,
by way of example, personal computers and network servers. The data [may] can be
configured in any of a variety of formats and protocols including JPEG, FAX,
wireless, emerging imagery formats, FAX and computer data protocols. [The
invention is] Embodiments are adapted to operate in multiple modes, with a unitary

capture and send mode or separate capture and store, and send modes.

Replace paragraph [0021] which reads:

In the preferred embodiment, the system is adapted for tagging a collected image,

video, audio, and other data such as GPS information, with geospatial information and

real time clock and added text. This permits the complete historical data to be

transmitted simultaneously with the image signal.

with the following paragraph:

[In the preferred embodiment] In an embodiment, the system is adapted for tagging a

collected image, video, audio, and other data such as GPS information, with
geospatial information and real time clock and added text. This permits the complete

historical data to be transmitted simultaneously with the image signal.
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Replace paragraph [0022] which reads:

It is contemplated that the system of the invention would be self-contained with an

integral power unit such as a disposable battery, rechargeable battery source or the

like.

with the following paragraph:

According to embodiments, [It] it is contemplated that [the] a system [of the invention

would] can be self-contained with an integral power unit such as a disposable battery,

rechargeable battery source or the like.

Replace paragraph [0023] which reads:

Where desired, the system also includes camera operation control capability through
the use of digital/analog circuits for converting digital commands to analog signals for
controlling the gain, pedestal, setup, white clip, lens focus, white balance, lens iris,
lens zoom and other functions of the camera from a local input device, a remote
device or as automatic or programmed functions. The central processor may also be
used to control camera shutter rate. Other camera features and parameters which may
be controlled in this manner are compressor resolution ( such as high, medium, low
user settings) corresponding to compression rate parameters, field/frame mode, color
or monochrome, image spatial resolution (640x420 pixels, 320x240 pixels, for
example), lens and camera adjustments, input selection where multiple cameras or

video sources are used and the like.

13

Sony, Ex. 1002, p.1015



with the following paragraph:

According to embodiments, where [Where] desired, [the] a system also includes

camera operation control capability through the use of digital/analog circuits for
converting digital commands to analog signals for controlling the gain, pedestal,
setup, white clip, lens focus, white balance, lens iris, lens zoom and other functions of
the camera from a local input device, a remote device or as automatic or programmed
functions. The central processor [may] can also be used to control camera shutter rate.
Other camera features and parameters which [may] can be controlled in this manner
are compressor resolution ( such as high, medium, low user settings) corresponding to
compression rate parameters, field/frame mode, color or monochrome, image spatial
resolution (640x420 pixels, 320x240 pixels, for example), lens and camera
adjustments, input selection where multiple cameras or video sources are used and the

like.

Replace paragraph [0024] which reads:

When an integrated communications device is used, such as by way of example, a

cellular telephone, the telephone can be isolated from the rest of the system to permit

independent use, and independent power up and power off and other cellular phone

functions.

with the following paragraph:

According to embodiments, when [When] an integrated communications device is

used, such as by way of example, a cellular telephone, the telephone can be isolated
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from the rest of the system to permit independent use, and independent power up and

power off and other cellular phone functions.

Replace paragraph [0025] which reads:

In operation, the system permits not only the manual capture, dial (select) and send of

images, but may also be fully automated to capture, dial and send, for example, on a

timed sequence or in response to a sensor such as a motion sensor, video motion

detection, or from a remote trigger device. The remote trigger also may be activated

by an incoming telephone signal, for example.

with the following paragraph:

According to embodiments, in [In] operation, [the] a system permits not only the

manual capture, dial (select) and send of images, but [may] can also be fully
automated to capture, dial and send, for example, on a timed sequence or in response
to a sensor such as a motion sensor, video motion detection, or from a remote trigger
device. The remote trigger also [may] can be activated by an incoming telephone

signal, for example.

Replace paragraph [0026] which reads:

The remote device may also be used for remote loading and downloading of

firmware, and for setting of the programmable parameters such as to provide remote
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configuration of sampling modes during capture, compression rates, triggering

methods and the like.

with the following paragraph:

In embodiments, a [The] remote device [may] can also be used for remote loading and

downloading of firmware, and for setting of the programmable parameters such as to
provide remote configuration of sampling modes during capture, compression rates,

triggering methods and the like.

Replace paragraph [0028] which reads:

Circular sampling techniques are supported by the data capture system of the present
invention. This is particularly useful when triggering events are used to initiate
transmission of collected image data over the communications system. For example,
if a triggering event is motion detected at a motion sensor, it may be useful to look at
the images captured for a period of time both prior to and after the actual event. The
circuitry of the subject invention permits any circular sampling technique to be
utilized depending upon application, such as prior to an after trigger, only after trigger
or only before trigger or prior to and after the trigger point. Again, as an example, it
may be desirable to look primarily at images captured before a triggering event if the
event is a catastrophic event such as an explosion or the like. Other circular sampling
techniques may be employed, as well, incorporating multiple cameras, for example,
wherein different fields are sampled depending upon the time frame in a sequence of

events.
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with the following paragraph:

Circular sampling techniques are supported by [the] a data capture system of the
present [invention] disclosure. This is particularly useful when triggering events are
used to initiate transmission of collected image data over the communications system.
For example, if a triggering event is motion detected at a motion sensor, it may be
useful to look at the images captured for a period of time both prior to and after the
actual event. The circuitry of [the] subject [invention] embodiments permits any
circular sampling technique to be utilized depending upon application, such as prior to
an after trigger, only after trigger or only before trigger or prior to and after the trigger
point. Again, as an example, it [may] can be desirable to look primarily at images
captured before a triggering event if the event is a catastrophic event such as an
explosion or the like. Other circular sampling techniques [may] can be employed, as
well, incorporating multiple cameras, for example, wherein different fields are

sampled depending upon the time frame in a sequence of events.

Replace paragraph [0029] which reads:
It is, therefore, an object and feature of the invention to provide an apparatus for
capturing, converting and transmitting a visual image via standard facsimile

transmissions systems.

with the following paragraph:

H—is—therefore—an—object—andfeature—of the—invention—+to Embodiments provide an

apparatus for capturing, converting and transmitting a visual image via standard
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facsimile [transmissions] transmission systems.

Replace paragraph [0030] which reads:

It is another object and feature of the invention to provide an apparatus for
compressing the visual image data in order to minimize the capacity requirements of

the data capture and storage system.

with the following paragraph:

F—is—another—object—and—featare—of —the—invention—+to Embodiments provide an

apparatus for compressing the visual image data in order to minimize the capacity

requirements of the data capture and storage system.

Replace paragraph [0031] which reads:

It is an additional object and feature of the invention to provide an apparatus for

capturing and storing a visual image for later recall and review and/or transmission.

with the following paragraph:

H—is—anadditional-object—andfeature—ofthe—invention+to Embodiments provide an

apparatus for capturing and storing a visual image for later recall and review and/or

transmission.

Replace paragraph [0032] which reads:
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It is yet another object and feature of the invention to provide an apparatus for storing

a captured video image in digital format on a portable storage medium.

with the following paragraph:

F—is—yet—anotherobjeet—and feature—of the—invention—+to Embodiments provide an

apparatus for storing a captured video image in digital format on a portable storage

medium.

Replace paragraph [0033] which reads:
It is an additional object and feature of the invention to provide an apparatus capable
of sending and receiving telephonic audio messages, facsimile documents, and

captured visual images to and from standard, readily available remote stations.

with the following paragraph:

Tis—an-additional-object—andfeature—of the—invention—te Embodiments provide an
apparatus capable of sending and receiving telephonic audio messages, facsimile

documents, and captured visual images to and from standard, readily available remote

stations.

Replace paragraph [0034] which reads:
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It is a further object and feature of the invention to provide the means and method for

capturing images prior to, prior to and after, or after a triggering event.

with the following paragraph:

Ttis-a-further object-and-featare-of the-inventionteo Embodiments provide the means

and method for capturing images prior to, prior to and after, or after a triggering
event.

Replace paragraph [0035] which reads:

It is also an object and feature of the invention to provide for triggering events and/or

optional viewing or review of the captured images prior to printing or transmission.

with the following paragraph:

Itis-also-an-object-and-feature-of-the-inventionte Embodiments provide for triggering

events and/or optional viewing or review of the captured images prior to printing or
transmission.

Replace paragraph [0036] which reads:
It is another object and feature of the invention to provide an apparatus which may

be activated from a remote location for initiating the capture of images by the

device.
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with the following paragraph:

Itis-another-object-andfeature-of the-invention+to Embodiments provide an apparatus

which [may] can be activated from a remote location for initiating the capture of

images by the device.

Replace paragraph [0047] which reads:

The image capture and transmission system of the subject invention is suited for
capturing one or more single frame analog image or a digital image data signal and
transmitting the captured signal via any of a plurality of transmission schemes to a
remote receiving station where the image is downloaded in a suitable format for
viewing and printing on hard paper copy, a CRT screen image, or other medium. The
system is particularly well suited for sending and/or receiving images via a standard
Group III facsimile transmission system and permits capture of the image at a remote
location using an analog or digital camera. Two generic configurations are shown and
described, the first, where each image is transmitted as it is captured, and the second,
which permits capture, storage, and selective recall of captured images for
transmission. The invention also contemplates a portable storage medium, wherein
the captured stored medium may be removed from the capture device and archived for
later use. While a system for black and white (gray tones) for Group-III facsimile
transmission is described in detail herein, the invention could be readily adapted to
transmission of color images utilizing the teachings of the present invention using
industry standard color video standards and circuits. Both portable, or hand held, and
stationary, or desktop, units are described. The circuitry utilized for both

configurations is identical , but stationary configurations do not need a battery.
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with the following paragraph:

[The] According to embodiments, an image capture and transmission system [of the

subject invention is suited for capturing] captures either one or more single frame

analog [image] images or digital [image] images or image data or visual data or visual

images, the aforementioned hereinafter being referred to as an “image” or “images”,

[data signal and transmitting the] and transmits a captured image in a digital signal via

any of a plurality of transmission schemes through a transmission interface such as,

for example, cellular transmission, radio signal, satellite transmission, hard line

telephonic transmission, or other transmission to a remote receiving station where the

image is downloaded [in a suitable format] for viewing on a screen or [and] printing

on hard paper copy or other medium. [The] According to embodiments, a system is
particularly well suited for sending and/or receiving images via a standard Group III
facsimile transmission system and permits capture of the image at a remote location
using an analog or digital camera. Two generic configurations are shown and
described, the first, where each image is transmitted as it is captured, and the second,
which permits capture, storage, and selective recall of captured images for

transmission. [The invention also contemplates] Embodiments also contemplate a

portable storage medium[, wherein] having the captured [stored medium may] images

stored thereon and which can be removed from the capture and transmission unit

[device] and archived for later use. While a system for black and white (gray tones)
for Group-III facsimile transmission is described in detail herein, [the invention
could] embodiments can be readily adapted to transmission of color images utilizing
the teachings of the present [invention] disclosure using industry standard color video

standards and circuits. Both portable, or hand held, image capture and transmission
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units and stationary, or desktop, image capture and transmission units are described.
The circuitry utilized for both configurations is identical, but stationary configurations

do not need a battery.

Replace paragraph [0049] which reads:

Turning now to Fig. 1, the simplest embodiment of the invention incorporates a
standard analog or digital camera device 10 for capturing a visual image in the typical
fashion. The camera 10 may be operator activated as indicated at 12, or may be
programmed to be activated at selected intervals or in response to certain conditions.
For example, a motion detector may be utilized to activate the camera 10 in a
surveillance installation. Once activated, the camera 10 captures a visual image in
typical fashion through a lens (see lens 192, for example, in Fig. 7A). In the illustrated
embodiment, the captured image is then transmitted to a gray scale bit map memory
device 16, from which it is output to a half-tone conversion scheme 18 to be input into
a binary bit map 20 for formatting the captured image in a configuration suitable for
transmission via a Group-III facsimile system. The signal generated at 22 by the
binary bit map 20 is input into a Group-Ill encoding and compression network 24 for
generating an output signal at 26 which is introduced into a Group II protocol
transmission device 28. The output at 30 of the transmission device 28 is then
transmitted into any standard transmission interface such as, by way of example, hard
line telephonic transmission, cellular transmission, radio signal, satellite transmission
or other transmission system 32 via a modem or similar device, as needed(as
diagrammatically illustrated at 29), to be received via a compatible interface by a
remote Group-IIIl receiving system 34. The Group III receiving system 34 is a typical

Group-III facsimile system comprising a Group-IIl receiver 36, decoder and
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decompressor 38 and binary bit map 40, from which a facsimile hard copy such as

plain paper copy 42 may be generated.

with the following paragraph:

Turning now to Fig. 1, [the simplest] an embodiment [of the invention] incorporates
an image capture device such as a standard analog or digital camera device 10 for
capturing a visual image in the typical fashion. The camera 10 [may] can be operator
activated as indicated at 12, or [may] can be programmed to be activated at selected
intervals or in response to certain conditions. For example, a motion detector [may]
can be utilized to activate the camera 10 in a surveillance installation. Once activated,
the camera 10 captures a visual image in typical fashion through a lens (see lens 192,
for example, in Fig. 7A). In the illustrated embodiment, the captured image is then
transmitted to a gray scale bit map memory device 16, from which it is output to a
half-tone conversion scheme 18 to be input into a binary bit map 20 for formatting the
captured image in a configuration suitable for transmission via a Group-IlII facsimile
system. The signal generated at 22 by the binary bit map 20 is input into a Group-Ill
encoding and compression network 24 for generating an output signal at 26 which is
introduced into a Group III protocol transmission device 28. The output at 30 of the
transmission device 28 is then transmitted into any standard transmission interface
such as, by way of example, hard line telephonic transmission, cellular transmission,
radio signal, satellite transmission or other transmission system 32 via a modem or
similar device, as needed (as diagrammatically illustrated at 29), to be received via a
compatible interface by a remote Group-IIIl receiving system 34. The Group III
receiving system 34 is a typical Group-III facsimile system comprising a Group-III

receiver 36, decoder and decompressor 38 and binary bit map 40, from which a
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facsimile hard copy such as plain paper copy 42 [may] can be generated.

Replace paragraph [0050] which reads:

This configuration is particularly well suited where real near time transmission is
desired, for example when the system is operator controlled and a “real time” image is
desired at a remote location. An example of such a system may be a photo
identification confirmation of an apprehended suspect in law enforcement use, or
transmission of images of damaged assets for insurance purposes, or transmission of
images of construction job site conditions. This configuration is also well suited for
use in those applications where a sensor activates the system and real time
transmission of the sensed condition is desired. An example of such a system would
be a motion activated camera in a surveillance location, where the image is
immediately transmitted to a remote monitoring station. Of course, it will be readily
understood by those who are skilled in the art that tagging a transmitted image with
information such as, by way of example, date, time and location, can be incorporated
in the transmitted signal so that a receiving station could monitor a plurality of remote
image data capture systems. This is also useful for reviewing a body of previously

stored or printed images to determine the time and location of such image.

with the following paragraph:

[This] According to an embodiment, the above-described configuration is particularly

well suited where [real] near real time transmission is desired, for example when the
system is operator controlled and a “real time” image is desired at a remote location.

An example of such a system [may] can be a photo identification confirmation of an
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apprehended suspect in law enforcement use, or transmission of images of damaged
assets for insurance purposes, or transmission of images of construction job site
conditions. This configuration is also well suited for use in those applications where a
sensor activates the system and real time transmission of the sensed condition is
desired. An example of such a system would be a motion activated camera in a
surveillance location, where the image is immediately transmitted to a remote
monitoring station. Of course, it will be readily understood by those who are skilled
in the art that tagging a transmitted image with information such as, by way of
example, date, time and location, can be incorporated in the transmitted signal so that
a receiving station could monitor a plurality of remote image data capture systems.
This is also useful for reviewing a body of previously stored or printed images to

determine the time and location of such image.

Replace paragraph [0051] which reads:

The embodiment of Fig. 2 is similar to Fig. 1, but incorporates a memory and optional
operator viewer system. The image is captured by the camera 10 and conditioned by
the gray scale bit map 16, as in Fig. 1. In this embodiment, the output 44 of the bit
map 16 is input into a standard digital memory device 46 for later recall. This
configuration is particularly well suited for applications where near real time
transmission of the image either is not required or is not desirable. It will be noted that
with the exception of the insertion of the memory device 46 and the optional viewer
device 48, the capture and transmission system of Fig. 2 is identical to that shown and
described in Fig. 1. Once the image is captured by the camera 10 and is presented at
44 to the memory device 46, it is stored for later recall and transmission. The specific

type of memory device is optional and may include, for example, an SRAM device, a
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DRAM, Flash RAM, hard drive, floppy disk, PCMCIA format removable memory
(see, for example, the PCMCIA card 50 in Fig. 7A), writeable optical media or other
storage device. The memory may selectively capture images, as indicated by the
operator interface/capture interface 52, or may be programmed to selectively capture
periodic images or all images. In the embodiment shown in Fig. 2, an optional viewer
device 48 is provided. This permits the operator to recall and view all or selective
images before transmission, as indicated by the operator interface/recall interface 54.
This permits the operator to review all images retained in the memory 46 and transmit
selective images, as desired, to the Group-Ill transmission system. The remainder of
the system of Fig. 2 operates in the same manner as the configuration shown and

described in Fig. 1.

with the following paragraph:

The embodiment of Fig. 2 is similar to Fig. 1, but incorporates a memory and optional
operator viewer system. The image is captured by the camera 10 and conditioned by
the gray scale bit map 16, as in Fig. 1. In this embodiment, the output 44 of the bit
map 16 is input into a standard digital memory device 46 for later recall. This
configuration is particularly well suited for applications where near real time
transmission of the image either is not required or is not desirable. It will be noted that
with the exception of the insertion of the memory device 46 and the optional viewer
device 48, the capture and transmission system of Fig. 2 is identical to that shown and
described in Fig. 1. Once the image is captured by the camera 10 and is presented at
44 to the memory device 46, [it] the image is stored for later recall and transmission.
The specific type of memory device is optional and [may] can include, for example,

an SRAM device, a DRAM, Flash RAM, hard drive, floppy disk, PCMCIA format
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removable memory (see, for example, the PCMCIA card 50 in Fig. 7A), writeable
optical media or other storage device. The memory [may] can selectively capture
images, as indicated by the operator interface/capture interface 52, or [may] can be
programmed to selectively capture periodic images or all images. In the embodiment
shown in Fig. 2, an optional viewer device 48 is provided[. This] and permits the
operator to recall and view all or selective images before transmission, as indicated by

the operator interface/recall interface 54. [This] The optional viewer device 48

permits the operator to review all images retained in the memory 46 and transmit
selective images, as desired, to the Group-Ill transmission system. The remainder of
the system of Fig. 2 operates in the same manner as the configuration shown and

described in Fig. 1.

Replace paragraph [0052] which reads:

The configuration of Fig. 3 incorporates all of the features of Figs. I and 2, and
additionally, includes an interim data compression and decompression scheme to
permit increased utilization of the memory or storage medium 46. As shown in Fig. 3,
an interim format compressor 56 is inserted between the gray scale bit map 16 and the
memory device 46. This permits compression and reduction of the data required to
store the image, effectively increasing the capacity of the storage device. It is an
objective of the storage device to preserve the gray scale quality of the image for
viewing at the location of capture. An interim format decompression device 58 is
inserted between the output of the memory device 46 and the rest of the system,
whether the optional viewer 48 is utilized, or the output is entered directly into the
half-tone convertor 18. The interim compression/decompression scheme is

particularly useful when all of the image data is to be permanently archived, or when
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limited capacity portable media are used, such as, by way of example, floppy disks or
a portable PCMCIA card. It will be noted that the remainder of the system shown in

Fig. 3 is identical to the system shown and described in Fig. 2.

with the following paragraph:

The configuration of Fig. 3 incorporates all of the features of Figs. I and 2, and
additionally, includes an interim data compression and decompression scheme to
permit increased utilization of the memory or storage medium 46. As shown in Fig. 3,
an interim format compressor 56 is inserted between the gray scale bit map 16 and the

memory device 46. [This] Insertion of the interim format compressor 56 between the

gray scale bit map 16 and the memory device 46 permits compression and reduction

of the data required to store the image, effectively increasing the capacity of the

storage device or storage medium 46. [It is an objective of] Embodiments including

the storage device or storage medium 46 can [to] preserve the gray scale quality of the

image for viewing at the location of capture. An interim format decompression device

58 is inserted between the output of the memory device or storage medium 46 and the

rest of the system, whether the optional viewer 48 is utilized, or the output is entered
directly into the half-tone convertor 18. The interim compression/decompression
scheme is particularly useful when all of the image data is to be permanently
archived, or when limited capacity portable media are used, such as, by way of
example, floppy disks or a portable PCMCIA card. It will be noted that the remainder

of the system shown in Fig. 3 is identical to the system shown and described in Fig. 2.

Replace paragraph [0053] which reads:

Fig. 4 illustrates the use of the image capture and/or retention configured in any of the
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optional embodiments of Figs. 1-3 and adapted for use in combination with any of a
variety of transmitting and receiving schemes such as, by way of example, the Group-
IIT system shown in Figs. 1-3, a modem, direct connection to a personal computer,
serial or parallel transmission, or any selected transmitting/receiving protocol. This
illustration demonstrates the versatility of the system once the image has been
captured, converted and conditioned by the image capture device of the subject
invention. Specifically, once the image is captured by the camera 10 and conditioned
by the gray scale bit map 16, it may be stored and transmitted, or transmitted “real
time” via any transmitting and receiving scheme. As shown in Fig. 4 the image
capture device includes the memory device 46 and the optional viewer 48 for
incorporating maximum capability. However, any of the schemes of Figs. 1-3 would
be suitable for producing a transmittable signal. In the embodiment shown, a format
select interface switch 60 is positioned to receive the fully conditioned signal on line
59. This would permit either automated or manual selection of the transmitting
protocol, including the Group-III facsimile system previously described in connection
with Figs. 1-3, as indicated by selecting format select switch 60 position A; or PC
modem protocol as illustrated by the JPEG compressor 62 and protocol generator 64,
as indicated by selecting format select switch position B; or the wavelet compressor
and PC modem protocol, as illustrated by the wavelet compressor 66 and PC modem
protocol generator 68 by selecting switch position C; or any selected conversion
network 65, (if needed) with a compatible compressor 67 (if needed) and compatible
protocol generator 75 (if needed), as indicated by switch position D; or a serial
protocol scheme 77, with serial drivers 79 directly to a hardwired personal computer
81 by selecting switch position E. Of course, it will be readily understood by those
skilled in the art that one or a plurality of transmitting protocols may be

simultaneously selected. Depending on the protocol selected, the signal output is
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generated at the selected output module and introduced to a communications interface
module 83 via a modem or other device, as needed, for transmission via a
transmission system to a compatible receiving station such as the Group-III facsimile
device 34, the personal computer 85, the video telephone 89, and/or other server or

receiving device 91 for distribution.

with the following paragraph:

Fig. 4 illustrates the use of the image capture and/or retention configured in any of the
optional embodiments of Figs. 1-3 and adapted for use in combination with any of a
variety of transmitting and receiving schemes such as, by way of example, the Group-
IIT system shown in Figs. 1-3, a modem, direct connection to a personal computer,
serial or parallel transmission, or any selected transmitting/receiving protocol. This

illustration demonstrates the versatility of [the] a system according to embodiments

once the image has been captured, converted and conditioned by the image capture
device of the [subject invention] disclosure. Specifically, once the image is captured
by the camera 10 and conditioned by the gray scale bit map 16, it [may] can be stored
and transmitted, or transmitted “near real time” via any transmitting and receiving
scheme. As shown in Fig. 4 the image capture device includes the memory device 46
and the optional viewer 48 for incorporating maximum capability. However, any of
the schemes of Figs. 1-3 would be suitable for producing a transmittable signal. In the
embodiment shown, a format select interface switch 60 is positioned to receive the

fully conditioned signal on line 59. [This would] The format select interface switch 60

can permit either automated or manual selection of the transmitting protocol,
including the Group-III facsimile system previously described in connection with

Figs. 1-3, as indicated by selecting format select switch 60 position A; or PC modem
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protocol as illustrated by the JPEG compressor 62 and protocol generator 64, as
indicated by selecting format select switch position B; or the wavelet compressor and
PC modem protocol, as illustrated by the wavelet compressor 66 and PC modem
protocol generator 68 by selecting switch position C; or any selected conversion
network 65, (if needed) with a compatible compressor 67 (if needed) and compatible
protocol generator 75 (if needed), as indicated by switch position D; or a serial
protocol scheme 77, with serial drivers 79 directly to a hardwired personal computer
81 by selecting switch position E. Of course, it will be readily understood by those
skilled in the art that one or a plurality of transmitting protocols [may] can be
simultaneously selected. Depending on the protocol selected, the signal output is
generated at the selected output module and introduced to a communications interface
module 83 via a modem or other device, as needed, for transmission via a
transmission system to a compatible receiving station such as the Group-III facsimile
device 34, the personal computer 85, the video telephone 89, and/or other server or

receiving device 91 for distribution.

Replace paragraph [0054] which reads:

An exemplary circuit supporting the configurations of Figs. 1-4 is shown in Fig. 5.
With specific reference to Fig. 5, an analog camera is indicated by the “video in”
signal at 70. Typically, the video signal is a composite video/sync signal. The diagram
shows all of the signal processing necessary to sync up to an NTSC signal 70 coming
out of the analog camera and processed for introduction into an integral RAM
memory 71 and/or a portable RAM memory via interface 73. An analog to digital
(A/D) converter 74 converts the video portion of the analog signal from the camera

and produces the digital signal for output at line 76. The digital output data on path 76
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is introduced into a data multiplexer circuit 81 and into the RAM memory unit(s) 71,
72. In the exemplary embodiment, the portable RAM memory 72 is an image card
such as, by way of example, a PCMCIA SRAM card or a PCMCIA Flash RAM card.
However, it will be readily understood that any suitable RAM memory configuration
can be used within the teachings of the invention. It is desirable to store compressed

rather than raw data in card 72 because of space and transmission speed factors.

with the following paragraph:

According to embodiments, an [An] exemplary circuit supporting the configurations

of Figs. 1-4 is shown in Fig. 5. With specific reference to Fig. 5, an analog camera is
indicated by the “video in” signal at 70. Typically, the video signal is a composite
video/sync signal. The diagram shows all of the signal processing necessary to sync
up to an NTSC signal 70 coming out of the analog camera and processed for
introduction into an integral RAM memory 71 and/or a portable RAM memory via
interface 73. An analog to digital (A/D) converter 74 converts the video portion of
the analog signal from the camera and produces the digital signal for output at line 76.
The digital output data on path 76 is introduced into a data multiplexer circuit 81 and
into the RAM memory unit(s) 71, 72. In the exemplary embodiment, the portable
RAM memory 72 is an image card such as, by way of example, a PCMCIA SRAM
card or a PCMCIA Flash RAM card. However, it will be readily understood that any
suitable RAM memory configuration can be used within the teachings of the

[invention] disclosure. In an embodiment, it [It] is desirable to store compressed

rather than raw data in portable memory card 72 because of space and transmission

speed factors.
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Replace paragraph [0056] which reads:

This frame may now be output from the system via any of the available transmitting
schemes. In the exemplary embodiment, the processor 86 may be any processor or
such as a microprocessor or DSP, with sufficient capability to perform the described
functions. The processor bus is indicated at 87. The circuitry supporting the
processor comprises the processor chip 86 and the control store memory (ROM, Flash
RAM, PROM, EPROM or the like) 92 for storing the software program executed by
the processor. It will be understood that other memory devices could be utilized
without departing from the spirit of the invention. For example, a Flash RAM would
permit flexibility and replacement of the program for upgrades and enhancements.
The user interface commands are generated and interpreted by the software that is

being executed by the processor 86.

with the following paragraph:

This frame [may] can now be output from the system via any of the available
transmitting schemes. In the exemplary embodiment, the processor 86 [may] can be
any processor or such as a microprocessor or DSP, with sufficient capability to
perform the described functions. The processor bus is indicated at 87. The circuitry
supporting the processor comprises the processor chip 86 and the control store
memory (ROM, Flash RAM, PROM, EPROM or the like) 92 for storing the software
program executed by the processor. It will be understood that other memory devices
[could] can be utilized without departing from the [spirit of] the [invention]
disclosure. For example, a Flash RAM [would] can permit flexibility and

replacement of the program for upgrades and enhancements. The user interface
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commands are generated and interpreted by the software that is being executed by the

processor 86.

Replace paragraph [0057] which reads:

The display unit 94 is connected through a typical interface 96, and provides visual
user interface at the camera body to give the operator a visual read-out of the status of
the collection and transmission of a selected frame. In the exemplary embodiment,
the display unit is a two line, multi-character LCD display, but other sizes or
technology displays could be readily incorporated, depending, for example, on the
amount of graphics desired in the display module. The bank of operator buttons

and/or switches 98 are connected to the system through the button interface 100.

with the following paragraph:

The display unit [94] 96 is connected through a typical interface [96] 94, and provides
a visual user interface at the camera body to give the operator a visual read-out of the
status of the collection and transmission of a selected frame. In [the] an exemplary
embodiment, the display unit is a two line, multi-character LCD display, but other
sizes or technology displays could be readily incorporated, depending, for example,
on the amount of graphics desired in the display module. The bank of operator

buttons and/or switches 98 are connected to the system through the button interface

100.

Replace paragraph [0062] which reads:
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The system of the present invention also contemplates wireless transmission over a
cellular telephone, radio frequency, satellite transmission or the like. In the exemplary
embodiment, the specific configuration for a cellular telephone interface is shown in
detail. The amplifiers 122, 124 amplify the input of the modem 104 and are
controlled by the FETs 126, 128, respectively. The FETs are controlled by the control
register 102 and allow selection of the audio either coming in from the cellular
interface 130 or from the telephone line 104 to the modem. This permits the cellular
phone to be used for three distinct functions: (1) as an audio telephone, (2) as a
transmitting system for transmitting the captured image and related signals via a
cellular system, and (3) for receiving incoming transmissions to the processor such as

remote control, remote configuration, or images.

with the following paragraph:

[The] A system of the present [invention] disclosure also contemplates wireless
transmission over a cellular telephone, radio frequency, satellite transmission or the
like. In [the] an exemplary embodiment, the specific configuration for a cellular
telephone interface is shown in detail. The amplifiers 122, 124 amplify the input of
the modem 104 and are controlled by the FETs 126, 128, respectively. The FETs are
controlled by the control register 102 and allow selection of the audio either coming
in from the cellular interface 130 or from the telephone line 104 to the modem. This
permits the cellular phone to be used for three distinct functions: (1) as an audio
telephone, (2) as a transmitting system for transmitting the captured image and related
signals via a cellular system, and (3) for receiving incoming transmissions to the

processor such as remote control, remote configuration, or images.
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Replace paragraph [0067] which reads:

Various physical configurations of the invention are shown in Figs.7A & 7B. Figs.
6A, 6B and 6C are block diagrams for desktop and portable units. Figs. 7A and 7B
illustrate the subject invention as incorporated in a standard 35 millimeter type camera

housing.
with the following paragraph:

Various physical configurations of [the invention] embodiments are shown in Figs.7A
& 7B. Tigs. 6A, 6B and 6C are block diagrams for desktop and portable units. Figs.
7A and 7B illustrate [the subject invention] embodiments as incorporated in a

standard 35 millimeter type camera housing.

Replace paragraph [0068] which reads:

A basic desktop system is shown in Fig. 6A, and includes a console unit having a
telephone jack 152, an external telephone connection 154 and a video input/camera
power jack 156 for connecting the analog camera 10. A facsimile machine may be
also connected at jack 154 to provide local printer capability. The configuration
shown in Fig. 6B is a basic portable system, with a battery powered portable module
160 having a self-contained power source 162. The system may include an integral
RAM and/or the removable memory module as indicated by the image card 72. The
camera 10 may be an integral feature of the portable module 160, or may be a
detached unit, as desired. In this embodiment, a cellular telephone 164 is provided
with a datajack 166 for connecting to the output jack 168 of the module, whereby the

image data signal may be transmitted via the cellular telephone to a remote facsimile
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machine over standard cellular and telephone company facilities. When incorporating
the circuitry of Fig. 5, the cellular phone may be used as both an input and an output
device, and incoming data or stored images may be viewed through the viewfinder

170.

with the following paragraph:

A basic desktop system according to embodiments is shown in Fig. 6A, and includes a

console unit having a telephone jack 152, an external telephone connection 154 and a
video input/camera power jack 156 for connecting the analog camera 10. A facsimile
machine [may be also] can also be connected at jack 154 to provide local printer
capability. The configuration shown in Fig. 6B is a basic portable system, with a
battery powered portable module 160 having a self-contained power source 162. The
system [may] can include an integral RAM and/or the removable memory module as
indicated by the image card 72. The camera 10 [may] can be an integral feature of the
portable module 160, or [may] can be a detached unit, as desired. In [this] the
illustrated embodiment, a cellular telephone 164 is provided with a data jack 166 for
connecting to the output jack 168 of the module, whereby the image data signal [may]
can be transmitted via the cellular telephone to a remote facsimile machine over
standard cellular and telephone company facilities. When incorporating the circuitry
of Fig. 5, the cellular phone [may] can be used as both an input and an output device,

and incoming data or stored images [may] can be viewed through the viewfinder 170.

Replace paragraph [0070] which reads:

Turning now to Figs. 7A and 7B, the camera body 190 is similar to a standard 35
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millimeter camera housing and is adapted to receive a standard lens 192 with a
viewfinder 194. The electronics are housed in the casing in the area normally
occupied by the film and film advancing implements. The operator interface button
keys 98 are housed within the housing and may be positioned on the back plate 196 of
the body. Fig. 8. The LCD unit may be positioned to be visible through the
viewfinder 194 or may be in a separate back window 198. The memory card 72 is
positioned in a slot 200 provided in a sidewall of the camera body. This camera has
the appearance of a standard SLR 35 millimeter camera. In addition, where desired,
an integral cellular phone can be incorporated in the camera housing and transmission
can be sent directly from the camera housing to a remote receiving station. The

keypad for the telephone is indicated at 202.

with the following paragraph:

[Turning now to] According to an embodiment illustrated in Figs. 7A and 7B, the

camera body 190 is similar to a standard 35 millimeter camera housing and is adapted
to receive a standard lens 192 with a viewfinder 194. The electronics are housed in
the casing in the area normally occupied by the film and film advancing implements.
The operator interface button keys 98 are housed within the housing and [may] can be
positioned on the back plate 196 of the body. [Fig. 8.] The LCD unit [may] can be
positioned to be visible through the viewfinder 194 or [may] can be in a separate back
window 198. The memory card 72 is positioned in a slot 200 provided in a sidewall

of the camera body. [This] In the illustrated embodiment, camera body 190 has the

appearance of a standard SLR 35 millimeter camera. In addition, where desired, an
integral cellular phone can be incorporated in the camera housing and transmission
can be sent directly from the camera housing to a remote receiving station. The

keypad for the telephone is indicated at 202.
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Replace paragraph [0071] which reads:

Fig. 8 is an illustration of an exemplary schematic diagram for the circuit of a system
according to the teaching of the invention as specifically taught in the diagram of Fig.
5. Pin numbers, wiring harnesses and components are as shown on the drawing. Fig.
8, part A, is the system interconnect and shows the central processor board 300, the
video board 302, the power board 304 and the CRT electronic interconnect board 306.
The telephone interface is provided at 307. Board 308 is the audio connector board.
Board 310 is the serial connector board and board 312 is the video connector board.
Fig. 8, part B contains the audio logic, with audio 1/0 at 314. The audio amplifiers are
designated 316 and 318. A microphone connector is provided at 320, with
preamplifier circuit 322. Audio switches are provided at 324 and 326. Summing
circuit 328 provides audio summing. The serial RAM for audio is designated 330. Fig.
8, part C includes the camera module 332 and the camera control digital to analog
convertor 334. Amplifier 336 is the video buffer. Module 338 is the camera shutter

control resistor.

with the following paragraph:

Fig. 8 is an illustration of an exemplary schematic diagram for the circuit of a system
according to [the teaching of the invention] embodiments as specifically taught in the
diagram of Fig. 5. Pin numbers, wiring harnesses and components are as shown on
the drawing. Fig. 8, part A, is the system interconnect and shows the central
processor board 300, the video board 302, the power board 304 and the CRT

electronic interconnect board 306. The telephone interface is provided at 307. Board
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308 is the audio connector board. Board 310 is the serial connector board and board
312 is the video connector board. Fig. 8, part B contains the audio logic, with audio
I/0 at 314. The audio amplifiers are designated 316 and 318. A microphone
connector is provided at 320, with preamplifier circuit 322. Audio switches are
provided at 324 and 326. Summing circuit 328 provides audio summing. The serial
RAM for audio is designated 330. Fig. 8, part C includes the camera module 332 and
the camera control digital to analog convertor 334. Amplifier 336 is the video buffer.

Module 338 is the camera shutter control resistor.

Replace paragraph [0080] which reads:

The circuitry supports any of the preferred configurations from a basic real time
transmission system via Group-III fax to a comprehensive system supporting both
land line and wireless transmission of image, audio and documentary data at both a

local and remote station.

with the following paragraph:
The circuitry supports any of the [preferred] configurations [from] such as, for
example, a basic near real time transmission system via Group-IIl fax [to] or a
comprehensive system supporting both land line and wireless transmission of image,
audio and documentary data at both a local and remote station.

Replace paragraph [0081] which reads:

The subject invention also permits digitized collection of audio signals through the
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use of an internal microphone, and external input device, a cellular telephone, land
line telephone, wireless radio or other communication system, and digitized audio
playback, as well. The playback can be via an internal speaker, out an external out
jack to a remote device or via a cellular telephone, land line telephone, wireless radio

or other communication system.

with the following paragraph:

Fhe-subjeetinvention-also-permits Embodiments permit digitized collection of audio

signals through the use of an internal microphone, and external input device, a cellular
telephone, land line telephone, wireless radio or other communication system, and
digitized audio playback, as well. The playback can be via an internal speaker, out an
external out jack to a remote device or via a cellular telephone, land line telephone,

wireless radio or other communication system.

Replace paragraph [0083] which reads:

It is an important feature of the invention that the system supports storage of images
in an interim storage format including raw video, interim gray scale format and/or half
tone format. The image can also be stored in the selected output mode, such as by way
of example, a Group III facsimile mode. The versatile capability of the system permits
transmission of captured data to a standard bi-level facsimile machine such as Group
III, to gray scale facsimile systems or full color facsimile systems, as well as to other
remote receiving devices such as, by way of example, personal computers and
network servers. The data may be transferred in any of a variety of formats and

protocols including JPEG, FAX, emerging imagery formats, wavelets and data
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protocols. The invention is adapted to operate in multiple modes, with a unitary
capture and send mode or separate capture and store, and send modes. In the
preferred embodiment, the system is adapted for tagging a collected image, video,
audio, and other data such as a GPS signal, with a real time clock and added text. This
permits the complete historical data to be transmitted simultaneously with the image

signal.

with the following paragraph:

Tt—is—an—importantfeatare—of the—invention—thatthe According to embodiments, a

system supports storage of images in an interim storage format including raw video,
interim gray scale format and/or half tone format. The image can also be stored in the
selected output mode, such as by way of example, a Group III facsimile mode. The
versatile capability of the system permits transmission of captured data to a standard
bi-level facsimile machine such as Group IIL, to gray scale facsimile systems or full
color facsimile systems, as well as to other remote receiving devices such as, by way
of example, personal computers and network servers. The data [may] can be
transferred in any of a variety of formats and protocols including JPEG, FAX,
emerging imagery formats, wavelets and data protocols. [The invention is]
Embodiments are adapted to operate in multiple modes, with a unitary capture and
send mode or separate capture and store, and send modes. In [the preferred] an
embodiment, the system is adapted for tagging a collected image, video, audio, and
other data such as a GPS signal, with a real time clock and added text. This permits

[the] complete historical data to be transmitted simultaneously with the image signal.

Replace paragraph [0084] which reads:
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It is contemplated that the system of the invention would be self-contained with an
integral power unit such as a rechargeable battery source or the like. Therefore, the
system is adapted to power up when in use and power down when not activated,
preserving power during idle time. The power systems for the video camera, the video
input circuits and converters, the modem or other transmission devices and other high
drain components may be isolated and only powered when needed. This also permits
use of ancillary functions, such as use as a cellular telephone, to proceed without
draining the power source by powering idle components. The processor clock rate

may also be slowed down during idle mode to further conserve power.

with the following paragraph:

It is contemplated that [the] a system according to embodiments [of the invention

would] can be self-contained with an integral power unit such as a rechargeable

battery source or the like. Therefore, the system [is] can be adapted to power up when

in use and power down when not activated, preserving power during idle time. The
power systems for the video camera, the video input circuits and converters, the
modem or other transmission devices and other high drain components [may] can be
isolated and only powered when needed. This also permits use of ancillary functions,
such as use as a cellular telephone, to proceed without draining the power source by
powering idle components. The processor clock rate [may] can also be slowed down

during idle mode to further conserve power.

Replace paragraph [0085] which reads:
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Where desired, the system also includes camera operation control capability through
the use of a digital/analog network for converting digital commands to analog signals
for controlling the gain, pedestal, setup, white clip, lens focus, and other functions of
the camera from a local input device, a remote device or as programmed functions.
The central processor may also be used to control camera shutter rather camera
features and parameters which may be controlled in this manner are compressor
resolution (high, medium, low), field/frame mode, color or monochrome, image
spatial resolution (640x430, 320x240, for example), lens and camera adjustments,

input selection where multiple cameras are used and the like.

with the following paragraph:

Where desired, [the] a system according to embodiments also includes camera

operation control capability through the use of a digital/analog network for converting
digital commands to analog signals for controlling the gain, pedestal, setup, white
clip, lens focus, and other functions of the camera from a local input device, a remote
device or as programmed functions. The central processor [may] can also be used to

control camera shutter. [rather camera] Camera features and parameters which [may]

can be controlled in this manner are compressor resolution (high, medium, low),
field/frame mode, color or monochrome, image spatial resolution (640x430, 320x240,
for example), lens and camera adjustments, input selection where multiple cameras

are used and the like.

Replace paragraph [0087] which reads:

In operation, the system permits not only the manual capture, dial (select) and send of
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images, but may also be fully automated to capture, dial and send, for example, on a
timed sequence or in response to a sensor such as a motion sensor or from a remote
trigger device. The remote trigger may be activated by an incoming telephone signal,
for example. The remote device may also be use for remote loading and downloading
of firmware, and of the programmable devices, as well as to provide remote

configuration of sampling modes during both the capture and the send functions.

with the following paragraph:

In operation, [the system] a system according to embodiments permits [not only] the

manual capture, dial (select) and send of images, [but may] and can also be fully
automated to capture, dial and send, for example, on a timed sequence or in response
to a sensor such as a motion sensor or from a remote trigger device. The remote
trigger [may] can be activated by an incoming telephone signal, for example. The
remote device [may] can also be use for remote loading and downloading of
firmware, and of the programmable devices, as well as to provide remote

configuration of sampling modes during both the capture and the send functions.

Replace paragraph [0088] which reads:

Circular sampling techniques are supported by the data capture system of the present
invention. Fig. 9 is a diagram illustrating exemplary sampling techniques in
accordance with the teachings of the invention. As shown in Fig. 9, the time sequence
is indicated by the Time Line: t1, t2.. .tn, with a sample at each time interval, as
indicated by S1... Sn. For purposes of illustration, the triggering event occurs at time

interval t10. Based on the predetermined programming of the system, images will

46

Sony, Ex. 1002, p.1048



start to be collected upon triggering event, as shown at 210, for a predetermined
period prior to and after trigger, as shown at 212, or immediately preceding the
trigger, as shown at 214. This permits “circular image storage” without requiring that
all images be collected and stored in order to look at events surrounding a triggering
event. The technique is also very useful when multiple overlapping zones are
monitored by multiple devices and it is desirable to sequence from device to device

without losing any critical images.

with the following paragraph:

Circular sampling techniques are supported by [the] a data capture system according
to embodiments [of the present invention]. Fig. 9 is a diagram illustrating exemplary
sampling techniques in accordance with the teachings of the [invention] disclosure.
As shown in Fig. 9, the time sequence is indicated by the Time Line: t1, t2.. .tn, with a
sample at each time interval, as indicated by S1... Sn. For purposes of illustration, the
triggering event occurs at time interval t10. Based on the predetermined programming
of the system, images will start to be collected upon triggering event, as shown at 210,
for a predetermined period prior to and after trigger, as shown at 212, or immediately
preceding the trigger, as shown at 214. This permits “circular image storage” without
requiring that all images be collected and stored in order to look at events surrounding

a triggering event. [The technique is] Circular sampling techniques are also very

useful when multiple overlapping zones are monitored by multiple devices and it is

desirable to sequence from device to device without losing any critical images.

Replace paragraph [0089] which reads:
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This is particularly useful when triggering events are used to initiate transmission of
collected image data over the communications system. For example, if a triggering
event is motion detected at a motion sensor, it may be useful to look at the images
captured for a period of time both prior to and after the actual event. The circuitry of
the subject invention permits any circular sampling technique to be utilized depending
upon application, such as prior to an after trigger, only after trigger or only before
trigger. Again, as an example, it may desirable to look primarily at images captured
before a triggering event if the event is a catastrophic event such as an explosion or
the like. Other circular sampling techniques may be employed, as well, incorporating
multiple cameras, for example, wherein different fields are sampled depending upon

the time frame in a sequence of events.

with the following paragraph:

[This is] Circular sampling techniques are particularly useful when triggering events

are used to initiate transmission of collected image data over the communications
system. For example, if a triggering event is motion detected at a motion sensor, it
may be useful to look at the images captured for a period of time both prior to and
after the actual event. The circuitry of [the subject invention] embodiments permits
any circular sampling technique to be utilized depending upon application, such as
prior to an after trigger, only after trigger or only before trigger. Again, as an

example, it [may] can be desirable to look primarily at images captured before a

triggering event, if the event is a catastrophic event such as an explosion or the like.
Other circular sampling techniques [may] can be employed, as well, incorporating
multiple cameras, for example, wherein different fields are sampled depending upon

the time frame in a sequence of events.
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Replace paragraph [0090] which reads:

Other configurations are contemplated and are within the teachings of the invention.
While specific embodiments have been shown and described herein, it will be
understood that the invention includes all modifications and enhancements within the

scope and spirit of the claims.

with the following paragraph:
Other configurations are contemplated and are within the teachings of the [invention]
disclosure. While specific embodiments have been shown and described herein, it

will be understood that the invention includes all modifications and enhancements

within the scope and spirit of the claims.
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Amendments to Claims:

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

application.

Listing of Claims:

1-42. (Cancelled)

43. (currently amended) A handheld self-contained cellular telephone and integrated image
processing system [both of which are carried in a common case] for both sending and
receiving telephonic audio signals and for capturing a visual image and transmitting it to a

compatible remote receiving station, the system comprising:

[a. A] a manually portable housing [defining the common case];

[b. An] an integral image capture device comprising an electronic camera contained
within the portable housing;

[c. A] a display for displaying an image framed by the camera, the display being

supported by the housing, the display and the electronic camera being commonly

movable in the housing when the housing is moved by hand;

[d. A] a processor in the housing for generating an image data signal representing the
image framed by the camera;

[e. A] a memory associated with the processor for collecting and storing the image
data signal;

[f. A] a user interface for enabling a user to select the image data signal for viewing
and transmission;

[g. A] a telephonic system in the housing for sending and receiving digitized audio
signals and for sending the image data signal;

[h. Alphanumeric] alphanumeric input keys in the housing for permitting manually
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input digitized alphanumeric signals to be input to the processor, the telephonic
system further used for sending the digitized alphanumeric signals;

[i. A] a wireless communications device adapted for transmitting any of the digitized
signals to the compatible remote receiving station; and

[j. A] a power supply for powering the system.

44. (currently amended) The self-contained cellular telephone and integrated image

processing system of Claim 43, wherein the display for framing the image to be captured by

the image capture device [displays] is operable to display the image at the system whereby

the image can be viewed and framed prior to capture in the memory.

45. (currently amended) The self-contained cellular telephone and integrated image

processing system of Claim 43, wherein the display is [used] operable to display for viewing

alphanumeric messages input at the alphanumeric keys.

46. (Cancelled)

47. (Cancelled)

48. (currently amended) The self-contained cellular telephone and integrated image

processing system of Claim 43, further comprising a removable memory module in addition
to the memory, said removable memory able to be removably housed in the housing for

storing captured image data signals.

49. (Cancelled)
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50. (currently amended) The self-contained cellular telephone and integrated image

processing system of Claim 43, wherein the display is [used] operable to display for viewing

incoming image data signals.
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51. (currently amended) A handheld cellular telephone having an integrated electronic
camera [in a common case] for both sending and receiving telephonic audio signals and for
capturing a visual image, converting the visual image to a digitized image data signal and
transmitting digitized image data signal via a cellular telephone network, the cellular
telephone comprising:

[a. A] a manually portable housing [defining the common case] supporting the

cellular telephone and the integrated electronic camera, the cellular telephone and the

integrated electronic camera being movable in common with the housing;

[b. A] a cellular telephone in the housing, the cellular telephone further including a
transmitter/receiver for transmitting and receiving audio telephone messages over a
cellular telephone network, a keypad for entering manually input alphanumeric
signals to be transmitted over the cellular telephone network, and a display window
for viewing the manually input alphanumeric signals:

[c. An] an integral electronic camera in the housing, the camera for visually framing a
visual image to be captured;

[d. A] a processor associated with the electronic camera for capturing and digitizing
the framed image in a format for transmission over the cellular telephone network via
the cellular telephone;

[e. A] a memory associated with the processor for receiving and storing the digitized
framed image;

[f. A] a user interface for enabling a user to selectively display the digitized framed

image in the display window and subsequently transmit [it] the digitized framed

image over the cellular telephone network; and
[g. An] an integrated power supply for powering both the cellular telephone and the

camera.
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52. (currently amended) The handheld cellular telephone of Claim 51, wherein the display
window for viewing the alphanumeric signals is within the display window for framing the

visual image.

53. (Cancelled)

54. (currently amended) The handheld cellular telephone of Claim 51, further including a

second memory selectively removable from the housing.
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55. (currently amended) A combination of handheld cellular telephone and electronic camera
[in a unitary case] comprising:
[a. A] a housing [defining the case];
[b. A] an electronic camera integral within the housing;
[c. A] a display in the housing for framing the image to be captured by an image
capture device and for viewing the image, whereby an operator can view and frame
the image prior to capture;
[d. A] a processor for processing the image framed by the camera for generating a
digitized framed image as displayed in the display;
[e. A] a memory associated with the processor for receiving and storing the digitized

framed image for selectively displaying [it] the digitized framed image in the display

window and for selectively transmitting [it] the digitized framed image over a cellular
telephone network;

[f. A] a cellular telephone in the housing for accepting and digitizing audio signals to
be transmitted and for converting received digitized audio signals into acoustic audio,
the cellular telephone further for transmitting and receiving non-audio digital signals
including digitized image signals;

[g. Alphanumeric] alphanumeric input keys in the housing for permitting manually
input alphanumeric signals to be input into the cellular telephone, the manually input
alphanumeric signals being presented in the display;

[h. A] a power supply in the housing for powering the processor, the cellular
telephone, the display and the camera;

[i. A] a wireless transmitter/receiver in the housing for transmitting digital signals sent
from and receiving digital signals sent to the cellular telephone; and

[j. camera operation control capability through the use of ] digital/analog circuits for

converting digital commands to analog signals for controlling gain, pedestal, setup,
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white clip, lens focus, white balance, lens iris, lens zoom and other functions of the
camera from a local input device, a remote device or as automatic or programmed

functions.

56-59. (Cancelled).

60. (Previously presented) The combination of Claim 55, further comprising a removable
memory module [able to be] removably housed in the housing for storing captured image

data signals.

61. (Cancelled).

62. (Previously presented) The combination of Claim 55, wherein the display is suitable also

for viewing [incoming] image data signals received by the receiver.
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63. (new) A combination of handheld wireless telephone and digital camera comprising:

a handheld housing which supports both the wireless telephone and the digital
camera, the wireless telephone and electronic camera being commonly movable with

the housing;

a display supported in the housing for framing an image to be captured and for
viewing the image, whereby an operator can view and frame the image prior to

capture;

a processor for processing the image framed by the camera for generating a digitized

framed image as displayed in the display;

a memory associated with the processor for receiving and storing the digitized framed
image, for selectively displaying in the display window and for selectively

transmitting over a wireless telephone network the digitized framed image;

the wireless telephone being selectively operable to accept and digitize audio signals
to be transmitted, the wireless telephone being selectively operable to convert
received digitized audio signals into acoustic audio, the wireless telephone being
selectively operable to transmit and receive non-audio digital signals, the non-audio

digital signals including a selected digitized framed image;

a set of input keys supported by the housing to permit alphanumeric signals to be

manually input by an operator into the wireless telephone, the alphanumeric signals
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being presented in the display for viewing by the operator;

a power supply supported by the housing;

the wireless telephone including a wireless transmitter/receiver for transmitting digital

signals sent from and receiving digital signals sent to the wireless telephone; and

at least one camera control circuit connected to an input device for controlling at least
one of the following functions: gain, pedestal, setup, white clip, lens focus, white

balance, lens iris, lens zoom.

64. (new) The combination of claim 63 and further comprising:

a removable memory module removably housed in the housing for storing captured

images.
65. (new) The combination of claim 63 and further comprising:

the display also being operable for viewing images received by the receiver.

66. (new) The combination of claim 63 and further comprising:
the housing having a first portion, the housing having a second portion joined to the
first portion, at least one of the first portion and the second portion being moveable in relation

to the other of the first portion and the second portion, the first portion and the second portion

also being commonly movable by hand when fixed in relation to each other.
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Remarks

Claims 42-45, 48, 50-52, 54-55, 60, and 62-66 are pending. Applicant acknowledges
the Examiner’s indication that claims 55, 60 and 62 contain allowable subject matter. Claims
55, 60 and 62 have been further amended to further clarify the patentable subject matter set
forth therein. Claims 42-45, 48, 50-52 and 54 have also been amended. Claims 63-66 are
new. Applicant respectfully requests entry of this Amendment. Applicant also requests
consideration of the Supplemental Information Disclosure Statement submitted herewith.
Applicant also respectfully requests issuance of a Notice of Allowance for claims 42-45, 48,

50-52, 54-55, 60 and 62-65 in view of these Remarks.

New claims 63-66 are entered in order to specify patentable subject of the disclosure.
Applicant respectfully submits that no additional fee is required for consideration of the new

claims.

The Examiner rejected claims 43-45, 48, 50-52 and 54 under 35 USC §103(a) as
being unpatentable over Kawazu JP 06-268582 (Kawazu) in view of Ida US 5,191,601 (Ida).
The Examiner asserts that Kawazu teaches each claimed element, but acknowledges that
Kawazu does not teach a display which displays an image framed by the camera. The
Examiner asserts that Ida teaches, among other elements, a system (i) carried in a common
case, (ii) a housing (videophone body 20) which defines the common case, (iii) an image
capture device comprising an electronic camera (21) contained in the housing, and (iv) a
display for displaying an image framed by the camera (image display 12). The Examiner
also explains or asserts that Kawazu and Ida can be combined because both are in same field
of endeavor, because both are telephones having a camera for transmitting images over a

phone network.
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Applicant respectfully traverses the rejections of claims 43-45, 48, 50-52 and 54
under 35 USC §103(a). First, Applicant disagrees with the Examiner’s initial statement
under “Response to Arguments” (page 2 of Office Action mailed March 8, 2007) which
reads:

“Applicant argues that Ida does not teach that the selected picture is transmitted to
remote station.”

This statement is not correct. The Examiner has mischaracterized the Applicant’s
argument.

The Applicant simply does not make the argument characterized by the Examiner.

The Applicant asserts that Ida does not teach that the display displays an image
framed by the camera and stored in the memory. As claimed, the present invention provides
the ability for the user to selectively transmit and display images from memory. Applicant
submits that the Examiner misapprehends Ida. Referring to Fig. 4 and Fig. 5 of Ida, it is
clearly shown that Ida teaches transmitting a stored image from memory section 24, but Ida is

shown in the same Fig. 4 and Fig. 5 to clearly lack the ability to display stored images on the

device display of the apparatus which collects the image. This is because of the problem

addressed by Ida — flickering images which otherwise would be transmitted to the remote
receiver when the operator removes the camera 2 from hook 8. Ida solves this problem by
transmitting a picture from memory section 24 to the remote receiver through switch 25.
Switch 25 is not configured to direct a picture from memory section 24 to local display 12.
This is clearly shown in both Figs. 4 and 5, and is consistent with the written description of

Ida. There is no connection from the memory section 24 to the local display 12.

For this reason, Kawazu and Ida cannot be combined to reject the above referenced

claims, which specify that images can be transmitted and displayed from memory. Careful
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reconsideration of the Ida reference is again requested in view of these Remarks. The

Examiner is requested to please look carefully at Ida’s “memory section 24.” Figs. 4 and 5

and accompanying text. A “photograph” stored in memory section 24 can only be
transmitted to a remote station; it cannot be displayed on the user display 12. Ida teaches
“selecting the memorized picture in the internal memory section 24 when the first detecting
signal is provided from the hook 23" of the video camera. (Col. 5, lines 37-39 and
surrounding text.) Ida discloses a video conferencing system wherein a “prescribed picture”
stored in memory 24 is transmitted only when the local video camera goes “off hook™ or
when the user presses operating switch 22 on the video camera (Fig. 4). In either case, there
is no teaching that the “prescribed picture” stored in memory is selectively displayed by the
local user so that he can determine whether to transmit it to the remote station. In fact, Ida
does not even disclose any electrical connection which would permit the photograph stored in
the memory section 24 to be displayed on the display 12. The stated purpose of transmitting
the stored image when the camera goes “off hook™ is to send the remote station a pleasing,
nonflickering picture when the local user moves his camera, and in that event the local user
sees only the non-stored local video or the video received from the remote station — never the

image stored in memory section 24. See col. 5, line 67 — col. 6, line 30.

In view of the foregoing, it is submitted that the Ida reference, properly understood,
does not disclose selectively displaying or transmitting a framed image that has been stored in
memory, as required variously by elements (e) and (f) of claims 43 and 51, as previously
presented and as amended. Therefore, the proposed combination of Kawazu and Ida cannot

render the claims obvious even if such combination would be proper.

Additionally, and in the alternative, Applicant respectfully asserts that Kawazu cannot

be combined with Ida to reject the claims as asserted by the Examiner, because Ida teaches
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away from the combination. As acknowledged by the Examiner, Kawazu does not teach
displaying an image on the local display. In Ida, all embodiments teach a camera (camera 2)
that is movable from the main housing (videophone body 20). Ida is directed to avoiding
transmission of flickering images when camera 2 is removed from the hook 8 on videophone
body 20. The same is true for each embodiment of Ida. (In the second embodiment of Ida,
camera 21 is movable from unit 20, and in the third embodiment of Ida, camera 32 is
movable apart from body 31.) Accordingly, Ida teaches a movable camera which is
connected by a cable to a main videophone body for movement relative to the main
videophone body. Therefore, one of skill in the art would have no reason or motivation to
turn to Ida, because all embodiments of Ida are related to camera which is movable relative to
a main body, but the construction specified in the present claims is directed to a camera
which is commonly movable with the housing. Thus, Ida cannot be combined with Kawazu
to reject these claims. Alternatively, even if combined, Ida would teach a construction
wherein the camera is moveable relative to the housing, and such a construction is not

specified in the pending claims.

Applicant respectfully submits that, in addition to allowable claims 55, 60 and 62,
claims 43-45, 48, 50-52, and 54, and new claims 63-66, are distinguishable from the cited
references and are allowable for the reasons stated above. The requested amendment is
believed to place the application in condition for allowance or in better condition for appeal,
and its entry is therefore respectfully solicited. If the Examiner has any other matters which
pertain to this Application, the Examiner is encouraged to contact the undersigned to resolve

these matters by Examiner’s Amendment where possible.
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Applicant respectfully requests that the Examiner contact the undersigned by phone at
(512) 499-8900, in the event that the Examiner desires to discuss any issue pertaining to this
application. The Commissioner is hereby authorized to withdraw any underpayment of any
fees, or to credit any overpayment, associated with this Application from, or to, Moore

Landrey, LLP. Deposit Account No. 01-0477.

Respectfully submitted,

NJeffrey D. Hunt/

Jeftrey D. Hunt, Reg. 38,189
Date: September 7, 2007
MOORE LANDREY, LLP
1609 Shoal Creek Blvd., Ste. 100
Austin, Texas 78701

Telephone:  (512) 499-8900
Facsimile: (512) 320-8906
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(54)[TITLE OF THE INVENTION]
INTERACTIVE GRAPHICS DELIVERY SYSTEM
(57)[ABSTRACT]
[Problem to be solved]

To provide a system for delivering interactive graphics, which can deliver a real
circumstance on an arbitrary position through an image in real time to a user.
[Solution)

The present system includes an image input means that is provided at each spot in
order to input interactive graphics on many spots that can be disclosed to a public; an
image transmission means for transmitting each interactive graphics to be inputted from
these respective image input means with a wire or without a wire; an interactive spot data
base for recording an identification data in order to identify respective spots each other
while relating them to a predetermined key; a key input means for inputting the
predetermined key; a retrieving means for retrieving the identification data of an
interactive graphics at the corresponding spot from the interactive spot data base on the
basis of the key inputted from this key input means; an image receiving means for
receiving the corresponding interactive graphics from each image transmission means on
the basis of the identification data retrieved by this retrieving means; and a display means
for outputting this received interactive graphics.

[Claim(s)]
[Claim 1]

An interactive graphics delivery system, comprising:

an image input means that is provided at each live spot in order to constantly
input interactive graphics on many live spots that can be disclosed to a public in real time,
respectively;

a map database means for recording respective spots on a map and interactive
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graphics identification data in order to identify the respective interactive graphics from
each other while relating them with each other;

an image importing means for importing the corresponding interactive graphics
from the image input means on line on the basis of the interactive graphics identification
data corresponding to a certain spot on the map that is displayed by the map database
means; and

a display means for displaying the interactive graphics that is imported by this
image importing means in real time.

[Claim 2]

An interactive graphics delivery system, comprising:

an image input means that is provided at each live spot in order to constantly
input interactive graphics on many live spots that can be disclosed to a public in real time,
respectively;

a map database means for recording respective spots on a map and interactive
graphics identification data in order to identify the respective interactive graphics from
each other while relating them with each other;

a map data extracting means for extracting map data in order to indicate a map of
a predetermined area including a live spot of the corresponding interactive graphics from
the map database means, when a certain interactive graphics is displayed, using interactive
graphics identification data for identifying that interactive graphics as a key; and

a display means for displaying a map on the basis of the map data that is
extracted by this map data extracting means.

[Claim 3]

An interactive graphics delivery system, comprising;

an image input means that is provided at each live spot in order to constantly
input interactive graphics on many live spots that can be disclosed to a public in real time,
respectively;

an interactive graphics identification database means for recording interactive
graphics identification data in order to identify the respective interactive graphics from
each other while relating them to retrieving data composed of a character string, a symbol
string, a figure, or an image or the like;

a retrieving data input means for inputting the retrieving data composed of the
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character string, the symbol string, the figure, or the image or the like;

an interactive graphics identification data selecting means for selecting one or
plural interactive graphics identification data that are related with each other from the
interactive graphics identification database means on the basis of the retrieving data
inputted from this retrieving data input means;

an image importing means for importing the corresponding interactive graphics
from the image input means on line on the basis of this selected interactive graphics
identification data; and

a display means for displaying the interactive graphics that is imported by this
image importing means.
[Claim 4]

The interactive graphics delivery system according to Claims 1, 2, or 3,

wherein the image input means picks up images that are seen from the respective
live spots toward plural directions, respectively; and

the interactive graphics identification data in order to identify the respective
interactive graphics from each other is composed of position data for indicating a position
of each live spot where the image input means is installed and directional data for showing
a direction in which that image input means shots an image.
[Claim 5]

An interactive graphics delivery system, comprising:

an image input means that is provided at each live spot in order to constantly
input interactive graphics on many live spots that can be disclosed to a public in real time,
respectively;

an interactive graphics identification data recording means for recording
interactive graphics identification data in order to identify the respective interactive
graphics from each other;

a present position specifying means for specifying a present position of a user;

an interactive graphics identification data selecting means for selecting the
interactive graphics identification data in order to specify the interactive graphics on one
or plural live spots that are near the present position of the user;

an image importing means for importing the corresponding interactive graphics

on the basis of this selected interactive graphics identification data; and
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a display means for displaying the interactive graphics that is imported by this
image importing means in real time.
[Claim 6]

The interactive graphics delivery system according to Claim S5,

wherein the image input means picks up images that are seen from the respective
live spots toward plural directions, respectively; and

the interactive graphics identification data in order to identify the respective
interactive graphics from each other is composed of position data for indicating a position
of each live spot where the image input means is installed and directional data for showing
a direction in which that image input means shots an image;

the present position specifying means includes a means for specifying the present
position of the user and a means for specifying a progress direction of the user; and

the interactive graphics identification data selecting means selects the interactive
graphics identification data that is composed of the position data showing a position of a
live spot, which is located in a direction of the progressing side of the user from the
present position of the user and is near the present position of the user, and the directional
data showing the progressing side of the user on the basis of the present position of the
user and the progress direction of the user that are specified by the present position
specifying means.

[Claim 7]

The interactive graphics delivery system according to any one of Claims 1 to 6,
further comprising:

a marking means for marking a portion that is designated by a user in the
interactive graphics displayed by the display means in order to distinguish the portion
from other portions.

[Claim 8]

The interactive graphics delivery system according to any one of Claims 1 to 7,
further comprising:

a voice input means that is disposed in the vicinity of the image input means, for
inputting a voice generated on a live spot where the image input means is disposed or on
its periphery in real time; and

a voice output means that is disposed in the vicinity of the display means, for
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outputting a voice from the voice input means.
[Claim 9]

The interactive graphics delivery system according to any one of Claims 1 to 8,
further comprising:

an aroma input means that is disposed in the vicinity of the image input means
and is composed of an aroma sensor and a means for converting a signal from this aroma
sensor into digital data of an aroma, for inputting an aroma on a live spot where the image
input means is disposed or on its periphery;

a converting means for converting the aroma data from the aroma input means
into fragrance blending data for generating an aroma similar to that aroma; and

an aroma generating means that is disposed in the vicinity of the display means,
for generating a desired aroma by blending the fragrance from the fragrance blending data.
[0001]

[Detailed Description of the Invention]
[Technical Field to which the Invention Belongs]

The present invention relates to a delivering interactive graphics system, which
can deliver a real circumstance in real time of each spot while relating the interactive
graphics to a map or the like. In addition, the present invention relates to a system for
displaying a map including a spot of the interactive graphics from the interactive graphics.
[0002]

[Prior Art]

Conventionally, there has been a system for recording images at respective
spots in a recording medium such as a CD-ROM or a hard disk, retrieving them on the
basis of retrieving data such as a predetermined key word, and then, displaying them.
[0003]

[Problems that the Invention is to Solve]

However, these images recorded in the recording medium are “past images” (they
are not “fresh images™). Therefore, this involves a problem such that a user only can see
“old (not fresh)” images although a real scene is changing day by day depending on
season’s transition, a weather of a day, and a condition of a construction work of a road
and a building. In addition, assuming that the images recorded in the recording medium

are just updated, these images do not respond to a user’s wish that the user wishes to see a

Sony, Ex. 1002, p.1077



real condition of the present moment. Further, there is a problem such that it is very
expensive to frequently update the image data with respect to the recording medium.
[0004]

The present invention has been made taking the foregoing problems into
consideration and an object of which is to provide a delivering interactive graphics system,
which can deliver a real circumstance on an arbitrary position through an image in real
time to a user. In addition, according to the present invention, another object of the
present invention is also to provide a system for displaying a map including a spot of the
interactive graphics from the interactive graphics.

[0005]
[Means for Solving the Problems]
(Related Art)

As a related art that is identified by the present inventor, the followings are
considered. They are identified by the present inventor when the present application (the
application after an internal priority date under Patent Law Section 41) has been filed
although it is not clear if they are “the prior arts” of the present invention (if it is
publicly-known before a priority date (June 11, 1996)).

(a) According to “Weekly Diamond, additional volume 1996. 8 Internet Super Time
Management” issued by Diamond Corporation, the following description is given, namely,
“In Internet, there are many cases that a TV camera is fixed and simultaneous reporting of
a sight spot is provided. In the future, you will be able to see a real image of world’s
heritage such as Sphinx and a hill overlooking Himaraya and a sight spot such as the Arc
de Triomphe in Paris” (in this document, P.76).

“How about putting a camera on a lobby or an entrance of a hotel, making the camera
on-line, and seeing the hotel via a remote controller? A person will see that the hotel is
crowded or happen to see his or her acquaintance there on the web.  Such on-line camera
is increasing on the web.” (in this document, P. 82)

As an introduction of a website of Internet, “A History Street http://www.kiis.or/rekishi/
Keiko Hata, You can take a walk in Ise, Asuka, Nara, Kyoto, Osaka, and Kobe that are
main scene spots of a history street according to captures and photos (not less than 100)
(snip) You can access each item by means of retrieving by area and by age and selection

via a mouse (a clickable map) on the map. At present, the information is given only
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through the captures and the photos, however, (in the future) we are offering you a moving
image and voice information” (in the document, P. 133).

(b) According to an article entitled as “Completely use a magic box and overturn a view of
a world” in Nippon Keizai News Paper dated on June 16, 1996, the following is given in
the article for introducing Mr. Masaki Fujihata, a computer artist. Namely, “Recently, he
is immersed in a project using Internet together with students at Keio University where he
is teaching. For example, he is trying to deliver an image of Mt. Fuji at 24 hours real
time through a camera put in Shonan Fujisawa Campus. Worldwide access users can
change a direction of the camera through their PC at home and can zoom in”.

(¢) According to “Weekly Diamond” issued on August 31, 1996 by Diamond Corporation,
on P. 84, the following is given in the article entitled “Diary of Super Filling, Virtual Tour
of Map and Photo (written by Yukio Noguchi). Namely, “there is ‘a virtual tour’ in
Internet.  If you click a map appearing on a screen, the photo at this point will appear”.
(d) In an advertisement column of Nippon Keizai News Paper dated on September 3, 1996,
there is a description entitled “Map Information System with a high operability Sumitomo
Denko Systems”, and it says, “A digital road map exclusively for Windows 95,
‘AtlaMate/Windows 95 edition’, which has been developed and sold by Sumitomo Denko
Systems (snip). This product allows a still image, a moving image, and a voice to be
given on a map as a multimedia function.”

In addition, in the specification of “AtlaMate/Windows 95 edition” in this advertisement
article, the following description is given. “Abundant Registration Function, It can
register a still image such as a photo, a moving image such as a video, and a voice or the
like on a map”

(e) According to an article entitled as “Completely Use Internet, Feel nature at home” in
Nippon Keizai News Paper dated on September 30, 1996, the following is given.
Namely, “in cooperation with NEC, Sakawa-machi in Kochi Prefecture opened ‘Sakawa
Internet Broadcasting Station’” which allows a user to enjoy a natural scenery through
Internet by a live broadcast. Setting a camera on a top of Mt. Kokuzo at this town (675
meters above sea level) and freely moving a camera from a PC at home or at office, the
user can enjoy a scenery from Cape Asizuri to Cape Muroto. This broadcasting center
was opened at Sakawa Jibasangyo center. Transmitting an image from a camera without

a wire to a camera control apparatus of Nagano Chominkan, which is a facility established
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by a town and is located at a base separated from the camera about 3 km, a still image is
delivered on Internet. Freely remotely controlling the camera from a PC, the user can
enjoy a panorama about 300 degrees in a horizontal direction and about 60 degrees in a
vertical direction in a zoom of the maximum 10 times. An address of the Internet

broadcasting center is http://www/meshnet.or.jp/sakawa/. NEC expands the Internet

broadcasting center nationwide from May. NEC will open the Internet broadcasting
center on Matsumae-cho, Bibae-cho, and Saroma-cho of Hokkaido and they are setting
cameras on scene spots and beauty spots more than 100 within 2 to 3 years”.

As described above, there are various arts relating to the present invention.
However, although any of them relates to the present invention, the present invention
further develops these related arts and these related arts do not deny novelty of the present
invention.

[0006]

In order to solve the problems of the above-mentioned conventional arts, a
delivering interactive graphics system according to the present invention is as follows:

(1) The delivering interactive graphics system according to the present invention
comprises an image input means that is provided at each live spot, for inputting interactive
graphics on many live spots that can be disclosed to a public in real time, respectively; an
interactive graphics identification database means for recording the interactive graphics
identification data in order to identify the respective interactive graphics of the respective
live spots from each other while relating and matching them to each point on the map of
the map database, respectively; a retrieving means for retrieving the corresponding one or
plural interactive graphics identification data from the interactive graphics identification
database means on the basis of the spot that is designated on the map of the map database;
an image importing means for importing the corresponding interactive graphics in real
time with a wire or without a wire on the basis of the interactive graphics identification
data that is retrieved by this retrieving means (for importing the corresponding interactive
graphics according to a method for transmitting it through a network or accessing it by a
browsing software for Internet and browsing it or the like); and a display means for
outputting an interactive graphics that is imported by this image importing means (a
moving image or a still image).

(2) In addition, the present invention may comprise an image input means that is provided
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at each live spot in order to constantly input interactive graphics on many live spots that
can be disclosed to a public in real time, respectively; an interactive graphics identification
database means for recording a map database for recording a map and coordinate data for
specifying respective spots on the map, the coordinate data in the map database, and the
interactive graphics identification data for identifying the respective interactive graphics
while relating and matching them each other; a retrieving means for retrieving one or
plural spots on the map corresponding to or relating to the live spot of the interactive
graphics from the interactive graphics identification database, when a certain interactive
graphics is displayed, using interactive graphics identification data for identifying that
interactive graphics as a key; a map data extracting means for extracting map data in order
to indicate a map of a predetermined area including the spot on the map that is retrieved
by this retrieving means; and a display means for outputting a map by means of map data
that is extracted by this map data extracting means.

(3) Further, the delivering interactive graphics system according to the present invention
comprises an image input means that is provided at each live spot in order to constantly
input interactive graphics on many live spots that can be disclosed to a public in real time,
respectively; an interactive graphics identification database means for recording
interactive graphics identification data in order to identify the respective interactive
graphics from each other while relating them with a key composed of a character string, a
symbol string, a figure, or an image or the like; a key input means for inputting the key
composed of the character string, the symbol string, the figure, or the image or the like; a
retrieving means for retrieving the corresponding one or plural interactive graphics
identification data from the interactive graphics identification database means on the basis
of the key that is inputted from this key input means; an image importing means for
importing the corresponding interactive graphics on the basis of the interactive graphics
identification data that is retrieved by this retrieving means (including the case of
browsing it by a browser for Internet when it is transmitted by a network); and a display
means for outputting an interactive graphics (a moving image or a still image) that is
imported by this image importing means.

(4) In addition, according to the present invention, the image input means may pick up
images in plural directions from one live spot (for example, the case of picking up an

image when one camera is pivoted to be located in certain plural directions or the case of
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picking up an image at the same time providing plural video cameras in plural directions,
respectively), and it is preferable that the interactive graphics identification data for
specifying the respective interactive graphics is composed of the position data showing the
positions of respective live spots where the image input means is disposed and the
directional data showing the direction in which the image input means shots the image.

(5) In addition, the present invention comprises an image input means that is provided at
each live spot in order to constantly input interactive graphics on many live spots that can
be disclosed to a public in real time, respectively; an interactive graphics identification
data recording means for recording interactive graphics identification data (composed of
the coordinate data of the latitude data and the longitude data or the like) in order to
identify the respective interactive graphics from each other; a present position specifying
means (a conventional publicly-known GPS receiver and the like) for specifying a present
position of a user; an interactive graphics identification data selecting means for selecting
one or plural interactive graphics identification data corresponding or relating to one or
plural live spots that are near the present position of the user on the basis of the present
position of the user (composed of the coordinate data of the latitude data and the longitude
data or the like) that is specified by this present position specifying means; an image
importing means (including the case of accessing it and browsing it through a network and
the case of transmitting it or the like) for importing the corresponding interactive graphics
on line on the basis of this selected interactive graphics identification data; and a display
means for displaying an interactive graphics (a moving image or a still image) that is
imported by this image importing means in real time.

(6) In addition, according to the present invention, the image input means picks up images
that are seen from the respective live spots toward plural directions, respectively, as same
as the above-described (4); the interactive graphics identification data in order to identify
the respective interactive graphics from each other is composed of position data for
indicating a position of each live spot where the image input means is installed and
directional data for showing a direction in which that image input means shots an image;
the present position specifying means includes a means for specifying the present position
of the user and a means for specifying a progress direction of the user; and the interactive
graphics identification data selecting means selects the interactive graphics spot

identification data in order to specify the interactive graphics (a moving image or a still
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image), which is located in a direction of the progressing side of the user from the present
position of the user and is near the present position of the user, and copies a direction near
the progress direction of the user on the basis of the data showing the present position of
the user that is specified by the present position specifying means (the position coordinate
data composed of the latitude data and the longitude data or the like) and the data showing
the progress direction of the user that are specified by the present position specifying
means.
(7) In addition, according to the present invention, it is preferable that a marking means
for marking a portion that is designated by a user in the interactive graphics (a moving
image or a still image) displayed by the display means in order to distinguish this portion
from other portions.
(8) In addition, according to the present invention, it is preferable that the image input
means may also comprise a means for inputting a voice that is generated on that spot in
real time.
(9) In addition, the present invention may further comprise an aroma input means that is
provided in the vicinity of the image input means and is configured by an aroma sensor
and a means for converting a signal from this aroma sensor into aroma digital data, for
inputting an aroma on the spot where the image input means is disposed or an aroma
around the spot; a converting means for converting the aroma data from this aroma input
means into fragrance blending data for generating an aroma similar to that aroma; and an
aroma generating means that is disposed in the vicinity of the display means, for
generating a desired aroma by the fragrance blending data. Further, in this (9), the
above-described “converting means for converting the aroma data into the fragrance
blending data for generating an aroma similar to that aroma” is directly connected to the
aroma input means. This converting means may be connected to the aroma generating
means via the computer communication network or may be directly connected to the
aroma generating means via the input means and the computer communication
network .[0007]
[Mode for Carrying Out the Invention]
First Embodiment:

Next, with reference to Figs. 1 to 4, the first embodiment according to the present

invention will be described. In Fig. 1, a reference numeral 1 denotes a personal
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computer (PC) used by a user and the personal computer 1 is configured by a control
apparatus 2 made of a CPU and a communication modem or the like; a hard disk
apparatus 3 in which a computer program and data are recorded, a CD-ROM drive 5 for
driving a CD-ROM 4 in which the computer program and the data are recorded; a key
board 6 and a mouse 6a for inputting the data; a display 7 for outputting an image; and a
speaker 8 for outputting a voice.

[0008]

The control apparatus 2 is connected to a computer for a relay service 11 via a
public circuit for a computer communication network 10 such as Internet. To this
computer for a relay service 11, computers (servers) 14, 14a, and 14b are connected,
which serve to control video cameras 12, 12a, and 12b and sound collecting microphones
13, 13a, and 13b, which are disposed on many live spots respectively, for recording the
data from these video cameras 12 and sound collecting microphones 13, and allowing the
user to browse the data via a communication network. The image data and the voice data
inputted by these many video cameras 12 and microphones 13 or the like can be
transmitted to the user via the computers 14 and the computer for a relay service 11
according to need from the user. Further, four video cameras 12 are installed on
respective live spots, respectively, and these four video cameras are preferably installed so
as to shoot the images in four directions including east, west, south, and north,
respectively.

[0009]

In addition, the computer for a relay service 11 is also connected to many other
computers for a relay service 12. For example, the user connected to a certain computer
for a relay service 11 can import the inputted data from other computer for a relay service
12 or the like via this computer for a relay service 11 and from the video camera and the
microphone via the computer (the server) connected to the computer 11. In this case, as
a method for importing an image and a voice, various methods are available such as a
method for adding the information from the video camera and the microphone to an
electronic mail and a method for importing a website by a browser software for Internet by
the user, which website is opened on a computer communication network so as to deliver
the input information of the video camera and the microphone (namely, a method for using

a website on a computer communication network like a hard disk of a personal computer
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at the user side) or the like.
[0010]

According to this first embodiment, in the CD-ROM 4, a map database for
recording the map data and the address data for specifying each spot on this map relating
them with each other; an interactive graphics database for recording this address data with
the image identification data for identifying the interactive graphics of respective live
spots (respective places where the video camera 12 and the microphone 13 are installed)
relating and corresponding them with each other; a reproduction program for reproducing
these map databases; a retrieving program for retrieving the interactive graphics database;
and a program for importing the interactive graphics corresponding to the retrieved
interactive graphics identification data from this retrieved interactive graphics
identification data and displaying it are recorded.

[0011]

It is assumed that a user who lives in Osaka now wishes to see a sunset in the
coastline of Shonan beach, in Kanagawa Prefecture that is his or her home town, in
summer. In this case, for example, it is assumed that the user reproduces the map
database to display the map of a predetermined area including Shonan beach on a screen
and then, the user clicks the spot of Shonan beach on this screen by means of the mouse 6a.
Then, on the basis of this input, the control apparatus 2 will retrieve the address data
corresponding to the spot on this map from the spot database. ~ After that, on the basis of
this retrieved address data, the control apparatus 2 will retrieve the interactive graphics
identification data indicating the interactive graphics of the corresponding live spot from
the interactive graphics database. Then, on the basis of this retrieved interactive graphics
identification data, accessing the computer for a relay service 11 and importing the image
data and the voice data from the video camera and the microphone installed on the live
spot corresponding to the interactive graphics identification data (the video camera and the
microphone installed in a direction corresponding to an image pickup direction when the
interactive graphics identification data also specifies the image pickup direction) on line,
they are outputted from the display 7 and the speaker 8 in real time. The image and the
voice to be outputted in this case are the image and the voice in real time of the present
time, so that the user can get feeling and impression as if the user is actually present at this

spot. Conventionally, for example, there has been a CD-ROM capable of recording the

14

Sony, Ex. 1002, p.1085




image of a beach, for example, Shonan beach, retrieving it from a key word and outputting
it, and the images recorded in these CD-ROM are shot by a professional cameraman on
the best time (for example, a time when a sunset is most beautiful) from the best angle.
On the contrary, the image given in this embodiment may be shot on a rainy day or a
cloudy day or on a time when you cannot see the best scenery. However, since this
image is “the image at this moment and at this instance (namely, the image that is never
seen), the user can feel “realistic sensation” and “impression”. In other words, when the
user “wishes to see a sunset of Shonan beach now”, unless he or she can see not the past
recorded image of “sunset on Shonan beach” but the image of “sunset on Shonan beach at
this moment”, the user cannot get a strong impression. This embodiment can meet this
user’s wish.

[0012]

Further, the constitution of the embodiment that has been explained with
reference to Fig. 1 will be explained again with reference to Fig. 2.  Fig. 2 illustrates the
constitution of the embodiment functionally and conceptually. In Fig. 2, a reference
numeral 32 denotes an interactive graphics input unit constituted of a video camera and a
microphone for inputting an interactive graphics and a voice of each spot in real time,
which is connected to a computer communication network (a computer communication
network) 30. A reference numeral 24 denotes a CD-ROM, in which the map database 26,
its reproduction program and its retrieving program; the interactive graphics identification
database 25 and its retrieving program; and a program for importing the corresponding
interactive graphics from the interactive graphics identification data via the
communication network or the like are recorded. In addition, in Fig. 2, a reference
numeral 21 denotes a map database reproducing unit for reproducing the map database 26
which is recorded in the CD-ROM 24; and a reference numeral 22 denotes a control unit
for controlling a display unit 27 and a speaker 28 upon receipt of a signal from this map
database reproducing unit 21 and outputting predetermined image and voice. In addition,
a reference numeral 23 denotes a retrieving unit for retrieving the identification data of the
corresponding interactive graphics from the interactive graphics identification database 25
on the basis of the address data on the spot which is designated by the user (click it by a
mouse) on the screen on which the map database is reproduced. Controlling an image

importing unit (for example, an apparatus for recording a browser which is a software for
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viewing a website of Internet and executing it) 26 and accessing an image input unit 32
via a communication circuit for a computer communication network 30, the control unit
22 may import the interactive graphics and the voice from the image input unit 32 in real
time on line. The control unit 22 may output these interactive graphics and voice that are
imported on line by means of the display unit 27 and the speaker 28 in real time while
relating them with the reproduced image (the map image) from the map database 26.
[0013]

Next, a screen to be displayed by the display 7 being controlled by the control
apparatus 2 shown in Fig. 1 will be described with reference to Fig. 3 and Fig. 4. As
shown in Fig. 3, on an upper half part 7a of the display 7, the interactive graphics is
displayed and on a lower half part 7b thereof, the map is displayed. When using this first
embodiment, at first, driving the CD-ROM 4 shown in Fig. 1, the user may display a
desired map on the lower half part 7b of the display 7 from the map database. For
example, by retrieving the map data from a key word such as a name of a place, the map
in the map database recorded in the CD-ROM 4 may be displayed (such an art has been
publicly known). Then, according to the present embodiment, for example, as shown in
a, b, c,d, e, f, and g of Fig. 4, points showing each spot are colored in a predetermined
color (for example, red) to be displayed on this displayed map. Among respective points
ofa, b, c,d, e, f, and g of Fig. 4, a, b, ¢ and e of Fig. 4 are corresponding to the video
camera 12 and the microphone 13 in Fig. 1. In other words, according to the first
embodiment, the video camera 12 in Fig. 1 is configured by four video cameras that are
installed on the positions of a, b, ¢, and d so as to pick up images in different directions,
respectively. In addition, the microphone 13 in Fig. 1 is configured by four microphones
that are installed so as to collect sounds in different directions, respectively. In other
words, explaining the video camera 12, among four video cameras configuring the video
camera 12, the video camera installed on the position a in Fig. 4 picks up an image in West
(a left direction) in the figure so as to generate an interactive graphics having the image
identification data of “1428A”. In addition, the video camera installed on the position b
in Fig. 4 picks up an image in South (a lower direction) in the figure so as to generate an
interactive graphics having the image identification data of “1428B”. In addition, the
video camera installed on the position ¢ in Fig. 4 picks up an image in East (a right

direction) in the figure so as to generate an interactive graphics having the image
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identification data of “1428C”. In addition, the video camera installed on the position d
in Fig. 4 picks up an image in North (an upper direction) in the figure so as to generate an
interactive graphics having the image identification data of “1428D”. In addition, among
respective points represented by a, b, ¢, d, e, f, and g of Fig. 4, ¢, f, and g of Fig. 4 are
corresponding to the video camera 12a and the microphone 13a in Fig. 1.  In other words,
according to the first embodiment, the video camera 12a in Fig. 1 is configured by three
video cameras that are installed on the positions of e, f, and g in Fig. 4 so as to pick up
images in different directions, respectively. In addition, the microphone 13a in Fig. 1 is
configured by three microphones that are installed so as to collect sounds in different
directions, respectively. In other words, with respect to the video camera 12a, among
three video cameras configuring the video camera 12a, the video camera installed on the
position e in Fig. 4 picks up an image in North-West (a left upper direction) in the figure
so as to generate an interactive graphics having the image identification data of “1429A”.
In addition, the video camera installed on the position f in Fig. 4 picks up an image in
East-South (a right lower direction) in the figure so as to generate an interactive graphics
having the image identification data of “1429B”. In addition, the video camera installed
on the position g in Fig. 4 picks up an image in East (a right direction) in the figure so as
to generate an interactive graphics having the image identification data of “1429C”. As
described above, according to the embodiment to be explained with reference to Fig. 4, a
combination of the address data for identifying each spot on the map (“1428” and “1429”
or the like) and the data (“A” “B” “C” “D” or the like) showing the image pickup direction
of each video camera on the same live spot and the interactive graphics identification data
for identifying the interactive graphics on each spot (“1428A” and “1429A” or the like)
are recorded while relating them with each other. More specifically, according to the
example shown in Fig. 4, four interactive graphics identification data indicating four
pickup image directions, namely, “1428A”, “1428B”, “1428C” and “1428D”, respectively,
are recorded corresponding to one address data “1428” on the map (the address data for
identifying the area of a center cross point in Fig. 4). In addition, three interactive
graphics identification data indicating three pickup image directions, namely, “1429A”,
“1429B”, and “1429C”, respectively, are recorded corresponding to one address data
“1429” on the map (the address data for identifying the area of a left point in Fig. 4).

Further, according to the example shown in Fig. 4, the interactive graphics identification
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data (for example, “1428A) is configured by a combination of the address data (for
example, “1428”) on the map and the directional data (for example, “A”), however,
according to the present invention, it is not always necessary to use the address data on the
map in the interactive graphics identification data as itis. For example, making the
address data on the map into the address data (or the coordinate data) configured by
equally spacing the entire map, the interactive graphics identification data may be
configured by a combination of the identification code (for example, a serial number of
the order of setting of the video camera) on a certain spot where the video camera is
installed in practice and the directional data.

[0014]

According to the example shown in Fig. 4, the identification data of the
interactive graphics that is obtained when each video camera 12 and each microphone 13
input an image and a voice, respectively (here, a term of “an interactive graphics” is used
as a meaning including both of the image data inputted by the video camera and the voice
data inputted by the microphone in principle) is configured by the data indicating the spot
and a direction in which the video camera 12 is shooting an image (this direction is
identical with a direction in which the microphone 13 tries to collect a sound). In other
words, the interactive graphics are identified by each spot and its image pickup direction
each other and “the interactive graphics identification data” is configured by the data
indicating each spot and the data indicating a direction of image pickup and sound
collection. Therefore, even on the same spot, if the direction of shooting an image (a
direction such as East, West, South, and North or the like) is different, it becomes a
different interactive graphics having different identification data. Explaining this with
reference to Fig. 4, a spot having the address data (1428A) represented by “a” in Fig. 4
corresponds to the interactive graphics having the image identification data, namely,
(1428A), and the interactive graphics indicating this identification data, namely, (1428A)
is an image made by shooting the scenery in an A direction (a left direction in the figure)
from the spot of “a” in Fig. 4. In addition, the spot on the map having the address data
(1428B) represented by “b” in Fig. 4 corresponds to the interactive graphics having the
identification data, namely, (1428B), and the interactive graphics indicating this
identification data named as (1428B) is an image made by shooting the scenery in a B

direction (a lower direction in the figure) from the spot of “b” in Fig. 3. In addition, the

18

Sony, Ex. 1002, p.1089



spot on the map having the address data (1428C) represented by “c” in Fig. 4 corresponds
to the interactive graphics having the identification data, namely, (1428C), and the
interactive graphics indicating this identification data named as (1428C) is an image made
by shooting the scenery in a C direction (a right direction in the figure) from the spot of
“c” in Fig. 4. In addition, a spot represented by “d” in Fig. 4 having the address data
named as (1428D) corresponds to the interactive graphics having the identification data
named as (1428D) one-on-one, and the interactive graphics indicating this identification
data named as (1428D) is an image made by shooting the scenery in a D direction (an
upper direction in the figure) from the spot of “d” in Fig. 4. Further, in Fig. 4, the spot
represented by “e” having the address data (1429A) corresponds to the interactive graphics
having the identification data, and the interactive graphics indicating this identification
data named as (1429A) is an image made by shooting the scenery in an A direction (a left
upper direction in the figure) from the spot of “e” in Fig. 4. In addition, in Fig. 4, the
spot represented by “f” having the address data (1429B) corresponds to the interactive
graphics having the identification data, and the interactive graphics indicating this
identification data named as (1429B) is an image made by shooting the scenery in a B
direction (a right lower direction in the figure) from the spot of “f” in Fig. 4. In addition,
in Fig. 4, the spot represented by “g” having the address data (1429C) corresponds to the
interactive graphics having the identification data, and the interactive graphics indicating
this identification data named as (1429C) is an image made by shooting the scenery ina C
direction (a right direction in the figure) from the spot of “g” in Fig. 4.

[0015]

As seen from the above description, according to the example shown in Fig. 4, a
reference numeral 1428 denotes the address data on the map indicating the area of this
cross point (in this example shown in Fig. 4, the area of this cross point is referred to as “a
live spot”), and A, B, C, an D indicate a direction of shooting an image (and collecting a
sound) from the cross point area (the live spot). Likewise, according to the example in
Fig. 4, a reference numeral 1429 denotes the address data on the map indicating the cross
point area on the left on the map, and A, B, and C indicate a direction of shooting an
image (and collecting sound) from the cross point area. According to the example shown
in Fig. 4, the identification data of the interactive graphics is configured by a combination

of the address data (“1428” and “1429” or the like) indicating a position of each live spot
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on the map and the data indicating the direction (A, B, C, and D or the like).
[0016]

Accordingly, if the user wishes to visit the place, for example, the area of the
cross point indicated by 1428 in Fig. 4 and he or she “wishes to know the condition of this
cross point now (crowded or not, what person is walking in what clothes or the like) and
in order to know this, wishes to see the interactive graphics™, the user may click any spot
among a to d on the map shown in Fig. 4 by means of a pointing device such as a mouse.
Then, the interactive graphics identification data corresponding to the address data on the
map is retrieved by means of the control apparatus 2 (from the interactive graphics
database), and on the basis of this retrieved interactive graphics identification data, the
corresponding interactive graphics is imported via the computer communication network
to be displayed on the upper half part 7a of the display 7.

[0017]

In addition, obtaining a road between the place where the user wishes to visit and
the place where the user is present now on the map (this has been realized conventionally
by a public-known art), the user also may indicate the interactive graphics on the spot on
its route by rotation (for example, assuming that a display time of one interactive graphics
to be five seconds, a next interactive graphics will be displayed by rotation for each five
seconds). In addition, when the user is driving a car, obtaining the present position
information on the map from the positioning information received by a GPS receiver and
obtained from various sensors (this has been realized conventionally by a public-known
art) and obtaining the identification data of the interactive graphics from the spot
corresponding to the present position of himself or herself obtained on the map, the user
also may import the corresponding interactive graphics through a server on the network on
the basis of the identification data (for example, the computer for a relay service 11 shown
in Fig. 1) and may display it. Thereby, the user can check if the present position on the
map (the present position that is presumed by the GPS receiver or depending on the
information from a sensor) is identical with the real present position or not with eyes. In
other words, if the interactive graphics displayed on the display 7 is identical with the real
scenery obtained when the user sees the outside from the inside of a car on the basis of the
interactive graphics identification data that is obtained as described above, it can be said

that there is no measurement error and the present position presumed by the GPS is correct.
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However, if they are not identical, the presumed present position is not correct.
[0018]

Further, the control apparatus 2 may be connected to the computer for a relay
service 11 without a wire, the computer for a relay service 11 may be connected to each
video camera 12 and each microphone 13 without a wire, and “the map database”, “the
interactive graphics database”, these retrieving programs, and map database reproduction
programs may be imported from the server (the computer) on the network such as the
computer for a relay service 11 or the like without being read from the CD-ROM 4.
Particularly, as described above, in the case of using the personal computer 1 shown in Fig.
1 in a moving car (when the user himself or herself is driving a car, in the case of
obtaining the present position information on the map displayed on the screen from the
positioning information received by a GPS receiver and obtained from various sensors and
displaying this “an interactive graphics on the live spot corresponding to the present
position of the user himself or herself and in an image pickup direction corresponding to a
progress direction of the user himself or herself” on the display 7 of the personal computer
1), it is necessary to transmit or receive the data between the control apparatus 2 of the
personal computer 1 and the computer for a relay service without a wire,

[0019]
Second Embodiment:

Next, with reference to Fig. 1, the second embodiment according to the present
invention will be described. In Fig. 1, a reference numeral 1 denotes a personal
computer (PC) used by a user and the personal computer 1 is configured by a control
apparatus 2 made of a CPU and a communication modem or the like; a hard disk
apparatus 3 in which a computer program and data are recorded, a CD-ROM drive 5 for
driving a CD-ROM 4 in which the computer program and the data are recorded; a key
board 6 for inputting the data; a display 7 for outputting an image; and a speaker 8 for
outputting a voice. The control apparatus 2 is connected to a computer for a relay service
11 via a public circuit 10. To this computer for a relay service 11, video cameras 12 and
sound collecting microphones 13 are connected via a computer (server) 14. The image
data and the voice data inputted by these many video cameras 12 and microphones 13 or
the like can be transmitted to the user via the computers 14 and the computer for a relay

service 11 according to need from the user. In addition, many video cameras 12 and
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sound collecting microphones 13 can be identified each other depending on the
identification data. Accordingly, further, the interactive graphics and the voice from
respective cameras 12 and respective sound collecting microphones 13 can be identified
with each other. In addition, the image data and the voice data inputted from these many
video cameras 12 and microphones 13 or the like can be browsed by the user via the
computer for a relay service 11 on line (for example, the user can browse these data by
using a browser of a software for viewing a website of Internet). In addition, the
computer for a relay service 11 is also connected to many other computers for a relay
service 12 or the like. For example, the user connected to the computer for a relay
service can import the data, which are inputted from the video camera and the microphone
connected to other computers for a relay service 12 or the like, from other computers for a
relay service 12 or the like via the computer for a relay service 11.

[0020]

According to the second embodiment, in the CD-ROM 4, an interactive graphics
database relating the image identification data for identifying the interactive graphics of
respective spots (respective places where the video camera 12 and the microphone 13 are
installed) with many key words each other; and a program for retrieving the image
identification data from these key words are recorded. The key word recorded in this
interactive graphics database may include various things, for example, a name of a place, a
category of a place (beach, street corner, harbor town, mountain, intersection, building,
restaurant, stage theater, theater, sport facility, baseball field, hot spring, and temple or the
like), a category of action (sport, play, cinema, eating, and walk or the like). Itis
assumed that a user who lives in Osaka now wishes to see a sunset in summer, at Shonan
beach, on a coastline, in Kanagawa Prefecture that is his or her home town. In this case,
for example, if the user inputs key words such as “Kanagawa Prefecture, Summer,
Shonan-beach, Coastline, Sunset” or the like, on the basis of these inputted key words, the
control apparatus 2 will retrieve the corresponding interactive graphics identification data
from among the interactive graphics identification data recorded in the CD-ROM 4.

Then, on the basis of this retrieved interactive graphics identification data, accessing to the
computer for a relay service 11 and importing the image data and the voice data from the
video camera and the microphone that are installed on the spot corresponding to this

identification data in real time, the user can output them from the display 7 and the
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speaker 8. The image and the voice to be outputted in this case are the image and the
voice in real time of the present time, so that the user can get feeling and impression as if
the user is actually present at the spot.

[0021]

In addition, in the same way, according to the second embodiment, if the user
inputs key words such as “temple, Kyoto”, the control apparatus 2 will retrieve a plurality
of image identification data corresponding to these key words and will display them on the
display 7 by rotation. In addition, for example, if the user in a long-term hospitalization
wishes to visit hot springs of each spot in Kyushu, although he or she cannot visit in
practice, if the user inputs key words such as “each place of Kyushu, visit hot springs”,
retrieving a plurality of image identification data corresponding to these key words and
receiving the image corresponding to these identification data in practice, then, the control
apparatus 2 will display them on the display 7 by rotation. This allows the user to be
capable of getting the impression as same as when he or she visits there in practice
although he or she does not visit there. Thus, it can be also said that this second
embodiment is a system which can realize “a virtual travel”, whereby the user can get the
impression as same as when he or she visits there in practice although he or she actually
does not visit there.

[0022]

Likewise, if the user wishes to try out the food at various restaurants at a harbor
town in Yokohama, inputting key words of “Yokohama, a harbor town, and trying out the
food at various restaurants”, the control apparatus 2 will retrieve the corresponding plural
image identification data on the basis of these key words and will import the data of the
interactive graphics from plural respective spots corresponding the these key words (in
this case, if the setting the video camera and the microphone in the restaurant is allowed to
offer the image to the public, the user can know the status of the inside of the restaurant,
for example, a level of congestion of customers and an atmosphere of a restaurant or the
like). In addition, in the same way, if the user wishes to visit stage theaters (baseball
fields) throughout Japan, inputting key words of “Japan, visiting stage theaters (baseball
fields)”, the control apparatus 2 will retrieve the corresponding image identification data
on the basis of these key words, and then, the control apparatus 2 will output the

interactive graphics corresponding to these key words in real time. In this case, if each
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stage theater or each baseball field accepts transmission of the content of a play (or the
content of a match) only for a predetermined time, the user can watch the content of this
play (or the match) as if in place of an index even only for a predetermined time.
[0023]
Third Embodiment:

Next, the third embodiment according to the present invention will be described.
The third embodiment is provided with the followings in addition to the constitution of the
above-described first embodiment. At first, an aroma input apparatus is provided in the
vicinity of the video camera 12 and the microphone 13. This aroma input apparatus is
provided with an aroma sensor and a coding unit for coding a signal from this aroma
sensor into digital data. The aroma sensor is configured by the existing plural aroma
sensors and all of the aroma amount detection values from respective sensors are provided
to the coding unit (an encoder). The coding unit (the encoder) may code the provided
aroma amount detection value. This coded aroma data (the digital data) is recorded in a
recording apparatus, and then, a remote user can browse and import the data in real time
via the computer communication network. Further, it is preferable that a plurality of the
aroma sensors is prepared for each kind of aroma so that the information which can
reproduce the original aroma of the field site faithfully can be obtained. Next, on the
user side is provided a converter for converting the browsed and imported aroma data (the
digital data) into fragrance blending data in order to generate the aroma which is similar to
the aroma of the field site and an aroma generator, which is disposed in the vicinity of the
display 7 (Fig. 1), for blending a fragrance from the fragrance blending data and
generating a desired aroma. At first, the above-described “a converter for converting the
browsed and imported aroma data (the digital data) into fragrance blending data for
generating an aroma similar to the aroma of a field site” will be described below. The
converter may convert a pattern of the detection value of each aroma sensor into a pattern
of the output value of each fragrance. More specifically, with respect to each of various
kinds of aromas, when the user allows the aroma sensor to detect the aroma, the value of
the detection value has been searched and recorded in advance. Then, from the data
recording a relation between this aroma and the detection value pattern of the aroma
sensor and the data recording relation between each aroma and a (component) of fragrance,

a pattern of a detection value of each aroma sensor and a pattern of an output value of
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plural kinds of fragrances are recorded being related with each other. The converter may
convert the pattern of the output value of the (component) of the fragrance (this becomes
“the fragrance blending data”). Explanation thereof in more detail is as follows. In the
converter, a sensor fragrance amount conversion table in which a relation between the
detection value of the aroma sensor when each aroma is detected by the aroma sensor and
the output value of each fragrance when this aroma is generated by the aroma generator to
be described later has been recorded in advance. Then, the converter may convert the
detection value for each aroma sensor into the output value for each fragrance with
reference to this sensor fragrance amount conversion table on the basis of the detection
value data of the aroma sensor.

[0024]

Next, the “aroma generator for generating a desired aroma by blending a
fragrance from the fragrance blending data” will be described below. Preparing plural
kinds of fragrances in advance, on the basis of the “fragrance blending data” (the
above-described fragrance output pattern data, namely, the data indicating how much the
aroma component is generated from each fragrance), the aroma generator may generate
required kinds of aroma components (the component from the fragrance) by a required
amount. As a configuration of the aroma generator, a stationary type for spreading the
aroma in the entire space in a certain space and an individual portable type for allowing a
person who wears the aroma generator near a user’s nose or in a user’s nose only to sense
the aroma are considered. For example, as the stationary type, the followings are
considered. In other words, aligning containers in which fragrances are contained on a
bottom of a box and attaching a cover which can arbitrarily adjust an area where a
fragrance contacts air to each container, an air blower is installed on the rear side of the
box if needed. Then, in accordance with the data of the above-described “fragrance
output pattern”, a degree of opening and closing of the cover of the container of each
corresponding fragrance is adjusted. In addition, with respect to the portable type, the
basic configuration may be the same as that of the stationary type, however, downsizing
the basic configuration of the stationary type, the portable type can be attached in the
vicinity of a nose of the user by a head supporter such as a headpiece type, a head set type,
an eyeglass type, and a mask type or the like. Further, according to this third

embodiment, the side of the personal computer 1 is provided with the above-described
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“converter for converting the coded aroma data which is browsed and imported into the
fragrance blending data for generating the aroma similar to the aroma of the field site”,
however, the present invention is not limited to this. For example, the converter may be
disposed on the spot where the video camera 12 and the microphone 13 on the field site
are installed and the apparatus may be disposed in the computer (server) for a relay service
11 on the computer network. In addition, the art of “having data, recording, establishing
a communication, and reproducing of an aroma” that has been described according o the
above-described third embodiment is a prior art disclosed, for example, in Japanese
Patent-Application Laid-Open No. 7-55742 or the like.

[0025]

Forth Embodiment:

Figure 5 is a block diagram showing a fourth embodiment of the present
invention. In Fig. 5, a reference numeral 21 denotes a liquid crystal display (LCD). In
addition, in Fig. 5, a reference numeral 22 denotes a Grobal Positioning System (GPS)
receiver that has been conventionally put on the market, which measures a delay time of
an electric wave from an artificial earth satellite and obtains the present position of the
user depending on a distance from an orbit. This GPS receiver 22 may include a GPS
receiving antenna for receiving a GPS electric wave to be transmitted from the artificial
earth satellite and a position identifying unit (configured by a CPU) for identifying the
present position from this GPS electric wave as latitude data and longitudinal data. The
GPS antenna may receive an electric wave from the GPS satellite, for example, 1.5 GHz
and may transmit the signal thereof to the position identifying unit. The position
identifying unit may receive electric waves of four or more satellites which can receive the
electric wave among the GPS satellites in operation, obtain the present position at a
receiving point and calculate the latitude data and the longitude data on the basis of a
distance between each satellite and the receiving point which is calculated from the known
position of the satellite and the received electric wave. Further, the detailed constitution
and the using method of the above-described GPS receiver 2 has been conventionally
publicly-known (for example, refer to JP-A-5-45171, JP-A-7-30654, and JP-A-8-94735 or
the like), so that the detailed description is herein omitted. In addition, in Fig. 5, a
reference numeral 26 denotes a progress direction input unit for measuring the progress

direction (East, West, South, and North or the like) when the user is traveling on foot, by a
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vehicle, and by a railroad or the like, using an earth magnetism or the like and obtaining
the progress direction. According to this forth embodiment, “the present position
specifying means” of the user according to the present invention is configured by the GPS
receiver 22 and the progress direction input unit 26. In addition, in Fig. 5, a reference
numeral 23 denotes a control unit for receiving the coordinate data (the latitude data and
the longitude data) as the present position information from the GPS receiver 22 and the
data in the progress direction from the progress direction input unit 26, selecting the
corresponding satellite image, and displaying it on the LCD 21.  This control unit is
configured by a personal computer or the like.

[0026]

In addition, in Fig. 5, a reference numeral 24 denotes a server (computer) for a
map database that is connected to the control unit 23 via a public circuit network for a
computer communication 20 such as Internet. This server (computer) for a map database
24 may record, for example, a map of all over Japan as a data base while relating it to the
position identification data such as coordinate data (the latitude data and the longitude
data), a name of a place, a name of a facility, and identification data of the facility (a
telephone number of the facility) or the like. This server for a map database 24 is
connected to the control unit 23 via the public circuit network 20 on line. Further, it is
desirable that this public circuit network 20 may include not only a wire communication
network but also a wireless communication network such as a portable telephone network,
a personal handy phone system (PHS) network, an automobile telephone network and an
artificial earth satellite communication network or the like.

[0027]

In addition, in Fig. 5, a reference numeral 25 denotes an interactive graphics input
unit that is connected to the public circuit network for a computer communication 20 such
as Internet and this interactive graphics input unit 20 is configured by a plurality of digital
video cameras disposed on each live spot for inputting the interactive graphics in plural
directions on each live spot (the interactive graphics seen in plural directions from
respective live spot), respectively, on a steady basis, and a computer for providing an
interactive graphics for providing the digital image data from these digital video cameras
to a plurality of users who are accessing on line via a computer communication network

such as Internet. This computer for providing an interactive graphics may record the
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interactive graphics at respective spots as a data base as being related to the position
identification data such as the coordinate data (the latitude data and the longitudinal data),
a name of a place, a name of a facility, and the identification data of the facility (a
telephone number of the facility or the like) and the directional data such as East, West,
South, and North or the like. This computer for providing an interactive graphics is
connected to the control unit 3 by the communication network 20 on line. Further, it is
desired that this communication network 20 may include not only a wire communication
network but also a wireless communication network such as a portable telephone network,
a personal handy phone system (PHS) network, an automobile telephone network and an
artificial earth satellite communication network or the like.

[0028]

The control unit 23 may access to the server for a map database 24 based on an
instruction by means of an input apparatus such as the key board 26 or the mouse 27 and
the like by the user and may import the data of a map on a predetermined area including a
spot (a spot indicated by the input apparatus) desired by the user so as to display this data
on the LCD 21. In addition, when the user indicates an arbitrary spot of the displayed
map by means of the mouse 27 and directs a display of the interactive graphics of a
predetermined area including this spot, the control unit 23 may access to the interactive
graphics identification database 25 including the computer for providing an interactive
graphics of respective live spots and may import the data of the interactive graphics of the
corresponding predetermined area on line so as to display this interactive graphics on the
LCD 21 in real time. In addition, when the user desires the display of the corresponding
interactive graphics or the map including this live spot by inputting the name of the place,
the name of the facility, and the identification data of the facility that the user desires to
display, the control unit 23 may access to the interactive graphics identification database
25 or the server for a map database 24 and may import the corresponding interactive
graphics and the corresponding map on line so as to display them on the LCD 21. In
addition, when the user instructs to display an interactive graphics on the live spot in a
direction toward a progress direction from the present point where the user himself or
herself is located and located nearest and which is seen in its progress direction, the
control unit 23 may receive the user’s present position and the progress direction as the

coordinate data (the latitude data and the longitudinal data) from the GPS receiver 22 and
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the progress direction input unit 26 and the directional date. Then, on the basis of this
coordinate data and this directional data, the control unit 23 may access to the interactive
graphics identification database 25 of the corresponding respective interactive graphics
and may be provided with the corresponding interactive graphics on line so as to display it
on the LCD 21. Further, in this case, as a method whereby the control unit 23 receives
the corresponding interactive graphics from the image input apparatus 25, various
methods may be available, for example, a method for directly accessing to each of the
image input apparatuses 25 of respective places by a browsing software for a conventional
Internet and a method for demanding the image input apparatus 25 to transmit the
corresponding interactive graphics data as a file attached to an electronic mail and
receiving the transmission or the like.

[0029]

In addition, according to this fourth embodiment, in the case that a certain
interactive graphics is displayed on the LCD 21, when the user orders to make a
predetermined marking only a certain portion in the displayed interactive graphics, for
example, only a specific building, a specific bridge, and a specific road, so that this
portion can be easily distinguished from other portions, the control unit 23 may include a
means (a program) which can mark that portion so as to be highlighted from other portions.
As marking in this case, various methods, for example, a method for dying the portion by
a different color and coloring it, a method for hatching only this portion, and a method for
displaying that portion by a solid line that is thicker than other portion or the like are
available.

[0030]
Fifth Embodiment:

Next, Figure 6 is a block diagram showing a fifth embodiment of the present
invention. In Fig. 6, since reference numerals 21, 22, 23, 26, and 27 are the same as
those in Fig. 4, the explanations thereof are herein omitted. In Fig. 6, a reference
numeral 34 denotes a CD-ROM player (a reproducer) that is connected to the control
apparatus 23, and a reference numeral 35 denotes a CD-ROM to be read by the CD-ROM
player 34. In the CD-ROM 35, for example, the map database having the map of the
entire Japan recorded in connection with the position identification data such as coordinate

data (the latitude data and the longitude data), a name of a place, a name of a facility, and
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facility identification data or the like is recorded. In addition, in Fig. 6, a reference
numeral 31 denotes an image input apparatus that is connected to the computer
communication network 30 such as Internet and the image input apparatus 31 is the same
as the image input apparatus 25. The control unit 3 is capable of reading a map of a
predetermined area including a position that is desired by the user and displaying it on the
LCD 1 by reading the CD-ROM 15 by means of the CD-ROM player 14. In addition,
the control unit 3 can import an interactive graphics in a predetermined direction that is
desired by the user from a live spot that is desired by the user and can display it on the
LCD 21 by accessing an image input apparatus 31 via the computer communication
network 30. In addition, when the user commands to “display an interactive graphics on
the live spot in a dircction toward a progress direction from the present point where the
user himself or herself is located and located nearest and which is shot from that spot
toward a progress direction of the user himself or herself”, the control unit 23 may receive
the user’s present position as the coordinate data (the latitude data and the longitudinal
data) from the GPS receiver 22 and may receive the data in the progress direction of the
user from the progress direction input unit 26. Then, on the basis of this coordinate data
and the progress directional data, by accessing the image input apparatus 31, the control
unit 23 may read the data of the interactive graphics at a live spot near the corresponding
coordinate data and in a direction near the progress direction of the user on line so as to
display this interactive graphics on the LCD 21 in real time.
[0031]
[Advantage of the Invention]
€)) According to the interactive graphics delivery system of the present invention, the
user can see the status of the spot at the present time in an interactive graphics, for
example, only by designating the desired spot by means of a pointing device (for
example, by clicking with a mouse) while watching a map. In addition, the user
can display the interactive graphics corresponding to the desired spot continuously
by means of the computer without designation by the pointing device each time if
the spot identification data of plural spots of which interactive graphics the user
desires to display are set to be inputted in series by a computer program.
Therefore, here, the user can also experience “a virtual trip” to obtain the same

impression as that when the user visits there although he or she does not actually
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visit there while watching the map. In addition, for example, the user can
compete with others on “a hunt for treasure” game in the world of the computer
communication network in the world at the same time. The content of this game
is that the users across the globe are searching one treasure while watching the
interactive graphics of each spot in the world from the map of the entire world.

In addition, by combining the conventional GPS receiver with the invention of
Claim 1, the following effects can be obtained. Namely, if the user commands to
read out the map of a predetermined area including the present position from the
map database on the basis of the present position obtained from the GPS receiver
(the coordinate data of the latitude data and the longitude data), display it, and
import the interactive graphics of that spot on line by clicking the present position
(the coordinate data) indicated on that displayed map or the spot near it, it can be
checked if the present position obtained from the GPS receiver is correct or not
with no measurement error.  In other words, if the displayed interactive graphics
coincides with that seen from the present position of the user in fact, it is possible
to determine that the present position from the GPS receiver is correct
(conventionally, it has been difficult for the user to check if the present position
obtained from the GPS receiver is correct or not by himself of herself).

@ Further, according to the interactive graphics delivery system of the present
invention, the user can display the spot on the corresponding map from the
identification data of the interactive graphics while seeing the interactive graphics
on a certain spot, so that the user can easily know where the place where the user
can see the interactive graphics is located (the name of a place or a facility and the
like).

3) Further, according to the interactive graphics delivery system of the present
invention, the user can see the interactive graphics of one or plural spots
corresponding to that retrieving data in real time on that place by inputting the
retrieving data composed of a character string.  Particularly, it is possible to offer
“a virtual travel” which allows the user to see the actual scene at this moment on
remote plural positions in series in real time.

@) According to the present invention, if the interactive graphics identification data

for specifying each interactive graphics is composed of the position data indicating
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the position of each live spot where the image input means is installed and the
directional data indicating the direction in which that image input means shots the
image, it becomes possible to offer a different interactive graphics depending on a
direction in which the user sees even from the same spot. Then, it is possible to
offer the interactive graphics which can reproduce a “live actual scene” in more
detail and in real time.

%) In addition, according to the present invention, obtaining the present position of
the user by means of a present position specifying means such as the GPS receiver,
the interactive graphics of the live spot corresponding to this obtained present
position is imported to be displayed. Accordingly, the user can use the GPS
receiver, for example, in the following manner. Namely, when he or she is
moving by a car, obtaining the present position by means of the GPS receiver, the
user can see the spot on the map corresponding to that present position on the map
of a screen (the system for this has been put into practical use as a map routing and
drive guiding system to a destination for a car). In addition, at the same time, the
user obtains the present position information from the GPS receiver and accesses
to the corresponding image input means via the communication network. Then,
the user imports the interactive graphics corresponding to the present position on
line and displays it on the screen. Thereby, the user checks if the present position
displayed on the map (many systems for displaying the present position of the user
to be measured by the GPS receiver using an arrow on the map of the screen has
been already put on the market) coincides with the interactive graphics or not
while watching the map having the route to the destination listed thereon. Then,
if the present position displayed on the map coincides with the interactive graphics,
it is possible to check if the present position obtained from the GPS receiver is
correct without a measurement error.  If they do not coincide with each other, the
user can see that the present position obtained from the GPS receiver is wrong.
Further, without depending on the invention set forth in Claim 5 described here, by
combining the conventional GPS receiver with the invention set forth in Claim 1, it
is also possible to obtain the same effect as Claim 5 (as described above). In
other words, the user himself or herself can check if the present position obtained

from the GPS receiver is correct or not if the user reads out the map of a
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predetermined area including the present position from the map database on the
basis of the present position obtained from the GPS receiver, display it, and by
clicking the spot near the present position indicated on that displayed map, imports
the interactive graphics of one or plural spots near the spot clicked by the mouse
on line.

6) In addition, according to the present invention, the image input means picks up the
image seen toward plural directions from respective live spots. The live spot
identification data for identifying respective live spots from each other is
composed of the position data indicating the position of each live spot where the
image input means is installed and the directional data indicating the direction in
which that image input means shots the image. The present position specifying
means includes the means for specifying the present position of the user and the
means for specifying the progress direction of the user. The live spot
identification data selecting means may indicate the live spot near (nearest) the
present position of the user on the basis of the present position of the user that is
specified by the present position specifying means (the coordinate data and the like,
with latitude data and the longitude data) and the progress direction of the user
(East, West, South, and North or the like) and may select the live spot
identification data in a direction near (nearest) the progress direction of the user.
Therefore, the user traveling by a car or the like can see the interactive graphics
corresponding to the present position obtained from the GPS receiver at the same
time while seeing the present position of the user himself or herself on the map
displayed on the screen (the present position of the user himself or herself obtained
from the GPS receiver is displayed by an arrow).  Therefore, the user can check if
the present position on the map measured by the GPS is actually correct or not by
checking the spot on the map with the interactive graphics.

W) In addition, according to the present invention, by providing a marking means for
marking so as to distinguish the portion designated by the user in the interactive
graphics displayed by the display means from other portion, only a certain portion
(for example, specific building, bridge, road, river, and park or the like) in the
interactive graphics (it may be a moving image or a still image), so that it is

possible to process the interactive graphics into a formation that is easily seen
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depending on the user’s object.

(8) In addition, according to the present invention, by including the means for
inputting a voice generated on that spot into the image input means in real time,
this inputted voice is imported with a wire or without a wire in real time (including
the case of browsing it by a browser for Internet and the case of transmitting it by
the communication network or the like). Thereby, the user can know not only the
interactive graphics (a live image of the actual scene, a moving image or a still
image) but also “a live voice of the actual scene”.

%) In addition, according to the present invention, further, by including an aroma
input means for inputting aroma of the spot where the image input means is
installed or its surrounding aroma, which is configured by an aroma sensor and a
means for converting a signal from this aroma sensor into aroma digital data; a
means for converting the aroma data from this aroma input means into fragrance
blending data for generating an aroma similar to that aroma; and an aroma
generating means for generating a desired aroma by blending a fragrance from the
fragrance blending data, the user can sense not only the interactive graphics and an
real voice but also can sense an actual aroma of the actual scene in real time in a
remote place.

[Brief Description of the Drawing(s)]

[FIG. 1]

FIG. 1 is a view showing a configuration of hardware of a first embodiment or a
second embodiment according to the present invention.

[FIG. 2]

FIG. 2 is a view showing a conceptual configuration of the first embodiment or
the second embodiment according to the present invention.

[FIG. 3]

FIG 3 is a view showing the constitution of a display of the first embodiment
according to the present invention.

[FIG. 4]

FIG 4 is a view showing an example of a map that is displayed on a display
according to the first embodiment in the present invention.

[FIG. 5]
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FIG. 5 is a block diagram showing a fourth embodiment according to the present

invention.

[FIG. 6]

FIG. 6 is a block diagram showing a fifth embodiment according to the present

invention.

[Description of the Reference Numerals and Signs]

1: personal computer (PC)
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: control apparatus

: hard disk apparatus
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10:
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13,
21:
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JP1998-155040 (Nisshin Denki ; Pub.Jun.9,1998) (JP-A-10-155040)

[Title of the Invention] CALLING METHOD OF DIAL-UP CONNECTION
COMMUNICATION EQUIPMENT AND SUPERVISORY CONTORL SYSTEM USING IT

[Abstract]

[Problem] To provide a calling method, which may surely call the communication equipment
connected to the Internet network by dial-up and perform two-way communication securely in
real time.

[Means for Resolution] The communication equipment 2 calls the communication equipment
3 through a telephone line 4 to transmit a connection request and its own public key to the
communication equipment 3. On the other hand, the communication equipment 3 transmits
its own public key to the communication equipment 2.  After that, both of the
communication equipment 2, 3 once disconnect the telephone line 4, and call neighboring
providers 5, 6 to connect the same respectively to the Internet network 7. Both of the
communication equipment 2, 3, encipher their own IP addresses in the current connection by
the public key of the party to transmit it as an electronic mail to the electronic mail address of
the party. Each of the communication equipment 2, 3 decodes the received electronic mail
by its own privacy key to confirm the IP address of the party. After that, both of the
communication equipment 2, 3 communicate through the Internet network 7 using the

concerned IP address.

[Claims]

[Claim 1] A calling method of dial-up connection communication equipment, which is
a method of calling dial-up connection communication equipment connected to a network by
dial-up, comprising: a first process in which calling communication equipment transmits a
connection request to dial-up connection communication equipment by a communication line
provided separately from the network and capable of calling the dial-up connection
communication equipment; a second process in which the dial-up connection communication
equipment receiving the connection request is connected to the network by dial-up; and a third
process in which the calling communication equipment and the dial-up connection
communication equipment communicate with each other through the network.

[Claim 2] The calling method of dial-up connection communication equipment
according to claim 1, wherein the third process includes: an encipher process in which the
transmitting communication equipment between the calling communication equipment and the
dial-up connection communication equipment enciphers and transmits at least part of the data
transmitted in the third process; and a decoding process in which the receiving communication
equipment decodes the enciphered data.

[Claim 3] The calling method of dial-up connection communication equipment

according to claim 2, wherein the first process includes a process in which the calling
1
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communication equipment or the dial-up connection communication equipment informs the
party at the other end of a key of cryptograph used in encipher.
[Claim 4] The calling method of dial-up connection communication equipment
according to claim 1, 2 or 3, wherein the network is provided with a server for relaying the
communication between the calling communication equipment and the dial-up connection
communication equipment, and the third process includes: a process in which both of the
above communication equipment inform the sever of their own identifications; a process in
which both of the above communication equipment inform the server of the identification of
the party at the other end to select the communication equipment of the party at the other end;
and a process in which the server relays the communication between the selected
communication equipment.
[Claim 5] The calling method of dial-up connection communication equipment
according to claim 1, 2 or 3, wherein the network is a network which specifies a transmitting
destination by an address in the network in transmitting data, and also assigns the dial-up
connection communication equipment a temporary address in every connection, and the third
process includes: a process in which the dial-up connection communication equipment obtains
its own address in the current connection; a process in which the dial-up connection
communication equipment informs the calling communication equipment of its own address
by an electronic mail; and a process in which the calling communication equipment and the
dial-up connection communication equipment specify the party at the other end by mutual
addresses to communicate with each other.
[Claim 6] The calling method of dial-up connection communication equipment
according to claim 1, 2, 3, 4 or 5, wherein after the third process, the calling method further
includes a fourth process in which the calling communication equipment directly calls the
dial-up connection communication equipment by the communication line to confirm whether
or not the dial-up connection communication equipment normally disconnects the line from
the communication line.
[Claim 7] A supervisory control system, comprising: a child station having facility
equipment; and a parent station for controlling the facility equipment by communication with
the child station, wherein the parent station includes: parent station communication means for
calling the child station through a ring enable communication line to transmit a connection
request, and then communicating with the child station through a network provided separately
from the communication line, and the child station includes: child station communication
means connected to the network by dialing up it on receiving the connection request through
the communication line to communicate with the parent station through the network.
[Detailed Description of the Invention]
[0001]
[Technical Field to which the Invention Belongs]

This invention relates to a calling method of dial-up connection communication

equipment connected to a network at need such as communication equipment connected to the
2
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Internet network, for example, by dialing up it and a supervisory control system using it.
[0002]
[Prior Art]

As one of communication means, public telephone line network has been widely used.
In this public telephone line network, prior to the communication, the connection (logical
channel) is secured between the calling end and the called end to call the called party. In this
type of connection mode communication system, the longer the channel is, the more the
establishment of connection becomes difficult. Therefore, the public telephone line network
generally adopts the rate system according to the communication distance.

[0003]

On the other hand, as new communication means, the Internet network has been
spread rapidly in recent years. In the case of the Internet network, the communication
equipment at the transmitting end creates datagrams by separating a data raw by each
predetermined size upon transmitting data and transmits the same to the adjacent
communication equipment. An address (IP address) in the Internet network of the
communication equipment at the receiving end is added to each datagram. In the case of
receiving the datagram, the communication equipment transmits the data to the
communication equipment closer to the receiving end among the adjacent communication
equipment according to the IP address of the transmitting destination (the receiving end).
Thus, the transmit data can be sent to the receiving end without establishing the connection.
In this type of connectionless mode communication system, both of the communication
equipment at the transmitting end and at the receiving end do not grasp the channel between
them. Therefore, in the case of the Internet network, frequently the rate system according to
the quantity of data (the communication time) is adopted, or a fixed rate system is adopted at
intervals of a predetermined period such as every year. Since both of rate systems are not
susceptible to the distance between the transmitting end and the receiving end, in the long
distance communication, especially in the communication with the foreign countries or the
like, there is high possibility of reducing the communication cost by communication using the
Internet network.

[0004]

Although the Internet network has been used the electronic mail, etc., for data
communication mainly composed of characters herctofore, in recent years, with the
improvement in bandwidth of the line, it has been used for two-way communication in real
time between the communication equipment as well such as a video conferencing system and
the Internet telephone.

[0005]

The methods of connecting the respective communication equipment to the Internet
network are classified roughly into the connecting using a leased line and the dial-up
connection. In the connection method using the leased line, a dedicated communication line

is provided between the communication equipment and an Internet connecting firm (a
3
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provider) to thereby always connect each piece of communication equipment and the Internet
network. In this case, since the communication equipment is always connected to the
Internet network, an inherent IP address is assigned to the communication equipment. This
method is adopted in the large companies and universities, and the users always pay fixed
expenses as the maintenance costs for the communication line to the telephone company or the
like.

[0006]

On the other hand, the dial-up connection is a method of connecting the
communication equipment and the Internet network to each other in the case of requiring the
connection to the Internet network. The connection to the Internet network is performed by
communicating with the provider using the telephone line and relaying this communication by
the provider. The provider assigns a free IP address as an IP address of the communication
equipment when the communication equipment is put in the connecting state. Thus, the IP
address can be shared among a plurality of pieces of communication equipment. Further,
this method may dispense with the dedicated communication line between the respective
pieces of the communication equipment. As a result, when the amount of communication is
small, the connection can be done more inexpensively as compared with the leased line circuit.
Accordingly, the dial-up connecting method is adopted mostly in a small firm and a personal
house, which have comparatively smaller amount of communication. In this case, the
electronic mail is stored by the provider, so the user verifies the arrival of the electronic mail
by confirming a predetermined storage area in the provider at every connection.

[0007]
[Problems that the Invention is to Solve]

However, when the called communication equipment adopts the dial-up connection
method, the calling communication equipment cannot determine whether or not the called end
is connected to the Internet network beforehand. When the communication equipment at the
called end is connected to the Internet network at the time of calling, the calling
communication equipment can communicate with the called end, but if not so, both of the
communication equipment cannot communicate with each other.  Consequently, the
connection cannot be made surely, resulting in the problem of insufficient quick
responsiveness. This problem is critical in the case of speech communication similar to that
on the ordinary telephone, in the case of a video conferencing system, and especially in the
case of two-way communication in real time.

[0008]

Although this problem occurs when each communication equipment is connected not
only to the Internet network but also to the network at need as in the case of personal
computer communication, as described in the following, further problems are caused in the
case of dial-up connection to the Internet network.

[0009]

To be concrete, the datagram is transmitted according to the respective
4
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communication equipment configuring the Internet network and the IP address of the
transmitting destination included in the datagram. Consequently, in communication, the
transmitting end has to grasp the IP address of the receiving end. In the dial-up connection
method, however, the IP addresses of the respective pieces of communication equipment are
not determined until they are connected to the provider. Consequently, the transmitting end
cannot grasp the IP address of the receiving end beforehand as in the leased line connection
method.

[0010]

In order to solve the above problem, a server having a fixed IP address has been
installed heretofore for relaying the communication between the respective pieces of the
communication equipment. In this case, the respective pieces of communication equipment
start to communicate with the server after connection to the Internet network. When the
respective pieces of communication equipment start to communication, the server relays the
communication with the equipment at one end to that at the other end. In this case, the
datagram transmitted to the IP address of the server is transferred to the communication
equipment of the other party, so the respective pieces of communication equipment need not
know the IP address of the other party. As a result, the communication can be performed
without any obstacle even between the pieces of communication equipment connected to each
other by dial-up.

[0011]

In the case of providing the server, however, it is necessary to maintain the server,
resulting in newly causing the problem of requiring the maintenance cost. Further
encountered is the problem that when the server is busy, even if the relevant communication
equipment and the communication equipment of the other party are free, the communication
cannot be performed. Further a method of searching for the other party of communication
other in the server is not set up, so it is difficult to find a desired other party of communication.
For example, at the moment, it is frequent to search for the other party by the following
searching method. That is, the respective pieces of communication equipment register its
own identifier in the server. The server displays a list of identifiers received, and the
respective pieces of communication equipment select a desired other party from the list.
According to this method, as the number of connectors increases, the more the time and
trouble for searching increases.

[0012]

Further, even if the server is installed, the problem that when the communication
equipment of the other party is not connected to the network, communication cannot be started
remains unsolved.

[0013]

The invention has been made in the light of the above problems and it is an object of

the invention to provide a calling method of communication equipment, which may improve

the quick responsiveness of the communication equipment when the called communication
5
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equipment is connected to a network by dial-up.
[0014]
[Means for Solving the Problems]

According to the invention of claim 1, a calling method of dial-up connection
communication equipment is a method of calling dial-up connection communication
equipment connected to a network by dial-up, and it is characterized in that the method
includes the following processes in order to solve the above problems.

[0015]

That is, the method includes: a first process in which calling communication
equipment transmits a connection request to dial-up connection communication equipment by
a communication line provided separately from the network and capable of calling the dial-up
connection communication equipment; a second process in which the dial-up connection
communication equipment receiving the connection request is connected to the network by
dial-up; and a third process in which the calling communication equipment and the dial-up
connection communication equipment communicate with each other through the network.
[0016]

As the above network, cited are connectionless mode network such as the Internet
network and personal computer communication, and as the communication line, cited are a
telephone line and a harbor radio.

[0017]

Generally the network, which cannot call the other party, is more easily achieved than
the communication line, which can call the other party, such as the telephone line. Further,
in the case where the communication equipment is connected to the network at need as in the
dial-up connection, a channel between the network and the communication equipment and
resources on the network such as an address can be shared by the other communication
equipment and the other uses. Accordingly, the dialed-up connection communication
equipment can be reduced in communication cost as compared with the case of directly
communicating using the communication line and the case of connection to the network by a
leased line.

[0018]

In the above constitution, before both of the calling communication equipment and
the dial-up connection communication equipment communicate through the network, the
calling communication equipment transmits a connection request to the dial-up connection
communication equipment. Thus, even if the dial-up connection communication equipment
is not connected to the network, in communication in the third process, it can be connected to
the network. Accordingly, in the dial-up connection communication equipment, which can
communicate at a low rate, communication can be surely started in a desired timing to enable
real-time communication.

[0019]

According to the invention of claim 2, the calling method of dial-up connection
6
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communication equipment is characterized in that in the constitution of the invention as
claimed in claim 1, the third process includes: an encipher process in which the transmitting
communication equipment between the calling communication equipment and the dial-up
connection communication equipment enciphers and transmits at least part of the data
transmitted in the third process; and a decoding process in which the receiving communication
equipment decodes the enciphered data.

[0020]

As the method used in encipher, various methods such as a method of using a
common key of cryptograph to encipher and decoding and a method of enciphering using a
public key and encoding using a privacy key different from the public key may be applied.
Both of communication equipment acquire key of cryptograph such as a common key of
cryptograph and the public key of the other party by a predetermined method such as
communication in the first process or mail prior to the third process.

[0021]

In the case of communication through the network, there is the risk that the
transmitted data is wiretapped or altered. Especially in the case of using the Internet network
or the like as the network, the communication equipment at the calling end and the
communication equipment at the receiving end cannot specify a data transmission channel, so
that the degree of risk of communication jamming such as tapping is high.

[0022]

In the above constitution, however, among the communication contents, at least some
contents are concealed from a third party other than the calling communication equipment and
the dial-up connection communication equipment. As a result, the security to the
communication jamming can be improved as compared with the case of transmitting a
plaintext as it is without enciphering the communication contents.

[0023]

As the data to be enciphered, cited are the communication contents themselves, and
the user names or addresses of both of communication equipment. However, as the amount
of data to be enciphered increases, the load of both of the communication equipment increases,
so that only part of the data may be enciphered in consideration of the signification of
communication. Generally when the user name and address are heard by a third party, the
significance of the communication contents is apt to be guessed. Accordingly, in the case of
transmitting the user name and address prior to communication such as an image and voice,
encryption of these is especially desired. Thus, the security to communication jamming can
be improved without much increase in load of both of communication equipment.

[0024]

Further, according to the invention of claim 3, the calling method of dial-up
connection communication equipment is characterized in that in the constitution of claim 2,
the first process includes: a process in which the calling communication equipment or the

dial-up connection communication equipment informs the party at the other end of a key of
7

Sony, Ex. 1002, p.1130



cryptograph used in encipher.
[0025]

In the case of using the public key in encipher, the party at the other end is informed
of the public key corresponding to its own privacy key. In the case of enciphering using
common key of cryptograph, the key of cryptograph is informed to the party at the other end.
[0026]

In the above constitution, the key of cryptograph is informed at every connection
request, whereby even when the key of cryptograph is changed from that of the preceding
communication, both of communication equipment can transmit and receive the enciphered
data smoothly. In addition, both notification of connection request and sending of key of
cryptograph are performed in a batch using the communication line. Accordingly, the time
and trouble for connecting the communication line can be reduced as compared with the case
of individually performing both of the above.

[0027]

Further, in the case of setting the key of cryptograph by mail or the like, the
respective pieces of communication equipment have to set the key of cryptograph before use.
The key of cryptograph is provided for each of communication equipment, so that especially
when the number of parties to communicate increases, the time and trouble for setting
increases. On the contrary, in the constitution as described in claim 3 of the invention, the
key of cryptograph is informed in every connection, whereby it is not necessary to preset the
respective keys of cryptograph, so that the time and trouble for setting can be reduced.

[0028]

The key of cryptograph is transmitted to the communication equipment of the party at
the other end through the communication line, and the data enciphered by the key of
cryptograph is transmitted through the network. Accordingly, when a third party attempts to
interfere the communication, wire tapping of two-way communication is needed. As a result,
the security to communication jamming can be improved as compared with the case of
transmitting the key of cryptograph and data by single communication means.

[0029]

On the other hand, according to the invention of claim 4, the calling method of
dial-up connection communication equipment is characterized in that in the constitution of the
invention as claimed in claim 1, 2 or 3, the network is provided with a server for relaying the
communication between the calling communication equipment and the dial-up connection
communication equipment, and the third process includes: a process in which both of the
above communication equipment inform the sever of their own identifications; a process in
which both of the above communication equipment inform the server of the identification of
the party at the other end to select the communication equipment of the party at the other end,;
and a process in which the server relays the communication between the selected
communication equipment.

[0030]
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As the network, cited is a connectionless mode network such as the Internet network.
In this constitution, in enciphering in claim 2 or 3, the identifications of both of
communication equipment are cited as especially suitable data.

[0031]

In the above constitution, similarly to claim 1, even when the dial-up connection
communication equipment is not connected to the network, in communication in the third
process, it can be connected to the network. Thus, both of communication equipment can
surely start the communication in a desired timing through the server provided in the network.
Even when the server makes public the identification, the user identification is enciphered and
registered to thereby easily conceal the identifications of both of communication equipment
from a third party.

[0032]

According to the invention of claim 5, the calling method of dial-up connection
communication equipment is characterized in that in the constitution of the invention as
described in claim 1, 2 or 3, the network is a network such as the Internet network, which
specifies a transmitting destination by an address in the network in transmitting data, and also
assigns the dial-up connection communication equipment a temporary address in every
connection, and the third process includes: a process in which the dial-up connection
communication equipment obtains its own address in the current connection; a process in
which the dial-up connection communication equipment informs the calling communication
equipment of its own address by an electronic mail; and a process in which the calling
communication equipment and the dial-up connection communication equipment specify the
party at the other end by mutual addresses to communicate with each other.

[0033]

In the case of the dial-up connection communication equipment, an address is
undetermined until the connection to the network is made. Therefore, according to the
conventional method, the calling communication equipment cannot grasp the address of the
receiving end so that the dialed connections of communication equipment cannot
communicate through the network.

[0034]

On the other hand, as in the constitution of the invention of claim 4, in the case of
providing the network with the server for relaying the communication between both of
communication equipment, even the dialed-up connections of communication equipment can
communicate smoothly. In this case, however, the cost for separately providing the server
and the maintenance cost are needed. Further, when the server is busy, there is the risk that
both of communication equipment cannot communicate.

[0035]

On the contrary, in the constitution of the invention as described in claim 5, at the

point of time the dial-up connection communication equipment determines its own address

after connection to the network, it can inform the calling communication equipment of the
9

Sony, Ex. 1002, p.1132



address. Thus, both of communication equipment can communicate through the network
without providing the server as in the constitution of claim 4.  Accordingly, the cost required
for communication can be further reduced as compared with the constitution of the invention
described in claim 4, and also both of communication equipment can surely communicate
regardless of congestion in the server.

[0036]

At the end of communication through the network, the dial-up connection
communication equipment disconnects the connection to the network. In this case, when the
dial-up connection communication equipment fails in disconnection of the line from the
network, the dial-up connection communication equipment continues the connection to the
network, so that the communication cost is raised against our desire. Especially, when no
user is present in the periphery of the dial-up connection communication equipment such as
the case where the dial-up connection communication equipment is a child station of a
monitoring control system, failure in line disconnection is hard to grasp. Accordingly, when
failure in line disconnection occurs, the period of time the dial-up connection communication
equipment is connected to the network against out desire is apt to get longer, resulting in the
high risk of increasing wasteful communication cost.

[0037]

On the contrary, according to the invention of claim 6, the calling method of dial-up
connection communication equipment is characterized in that in the constitution of the
invention described in claim 1, 2, 3, 4 or 5, after the third process, the calling method further
includes a fourth process in which the calling communication equipment directly calls the
dial-up connection communication equipment by the communication line to confirm whether
or not the dial-up connection communication equipment normally disconnects the line
connection to the communication line.

[0038]

In the above constitution, at the end of communicating with the dial-up connection
communication equipment, the calling communication equipment confirms whether the line
disconnection is successful or not by ring tone in direct calling. Thus, the calling
communication equipment can surely recognize the line disconnection failure of the dial-up
connection communication equipment. Accordingly, it is possible to take suitable measure
such as the calling communication equipment’s again designating the dial-up connection
communication equipment to disconnect the line or the calling communication equipment’s
user leaving for the installation place of the dial-up connection communication equipment to
disconnect the line. As a result, the occurrence of wasteful communication cost due to
failure in line disconnection can be surely prevented.

[0039]

In the case of the communication line using ring tone different between the period the

line is connected and the period the line is disconnected, the dial-up connection

communication equipment is set so that call-in is not caused until a predetermined number of
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times of ring tone, and in conformation, the calling communication equipment discriminates
the ring tone before it reaches the predetermined number of times, thereby confirming the
disconnection of the line. In this case, when the calling communication equipment
disconnects the line used for direct call before it reaches the predetermined number of times,
the communication cost is not needed even when the dial-up connection communication
equipment can normally disconnect the line from the network.

[0040]

When the calling method of dial-up connection communication equipment related to
the invention of claim 1 is used, it is possible to construct a communication system, which
may start the communication in a desired timing, and reduce the communication cost.

[0041]

In this case, in the supervisory control system, generally, a child station is installed in
a place away from a parent station, and the parent station monitors and controls a number of
child stations. Therefore, the cost for communication between the parent station and the
child stations is liable to increase, and there is a strong demand toward reduction of
communication cost. Especially, in the case where the data transmitted to the parent station
by the child station is video data such as the case of monitoring the installation place, the
amount of data is very large so that when the data is transmitted through a ring enable
communication line, high communication cost is needed. On the other hand, in the
supervisory control system, delay of designation is directly linked with escalation of an
accident so that the child station has to instantaneously respond to designation of the parent
station. Therefore, when the child station communicates with the parent station through the
network only connected by dial-up connection, the child station cannot respond to the
designation of the parent station and there is the risk of escalating the accident. ~As a result of
these, in the monitor and control system, while the quick responsiveness of the child station to
the designation of the parent station is kept, reduction of communication cost is strongly
demanded.

[0042]

On the contrary, according to the invention of claim 7, in order to solve the above
problem, a supervisory control system includes: a child station having facility equipment; and
a parent station for controlling the facility equipment by communication with the child station,
and the monitor and control system is characterized in that the parent station includes: parent
station communication means for calling the child station through a ring enable
communication line to transmit a connection request, and then communicating with the child
station through a network provided separately from the communication line, and the child
station includes: child station communication means connected to the network by dialing up it
on receiving the connection request through the communication line to communicate with the
parent station through the network.

[0043]

In the above constitution, the parent station communication means of the parent
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station calls the child station through a communication line such as a telephone at an arbitrary
point of time such as a point of time user’s designation is given. On the other hand, the child
station communication means of the child station receives a connection request from the
parent station and then sets up the connection to the network such as the Internet by dial-up
connection. After that, the parent station and the child station transmit and receive the data
through the network.

[0044]

In the above constitution, the child station is connected to the network by dial-up
connection, which enables communication at a low rate, whereby the communication cost can
be remarkably reduced as compared with the case where the child station and the parent
station communicate using the communication line only. On the other hand, after the
parent station calls the child station using the ring enable communication line, the data is
transmitted and received through the network, so that the parent station can start
communication with the child station in a desired timing. As a result of these, it is possible
to achieve the supervisory control system, which may remarkably reduce the communication
cost between the child station and the parent station while the child station can instantaneously
respond to the designation of the parent station.

[0045]
[Mode for Carrying Out the Invention]

[First Embodiment] One embodiment of the invention will now be described
according to Figs. 1 to 4. A calling method of dial-up connection communication equipment
according to the present embodiment is a calling method applied to a communication system
in which the calling end and the called end communicate through a telephone line and the
Internet network and also at least the called communication equipment is connected to the
Internet network by dial-up, and this is a preferable method especially for long-distance
communication such as between Japan and the U.S.A. The dial-up connection is a method of
connecting the communication equipment, which is not always connected to the network such
as the Internet network, to the network when each of communication equipment determines to
need connection.

[0046]

In the following, prior to the description of the above calling method and
communication equipment for implementing the method, a communication system using the
communication equipment will be described. That is, as shown in Fig. 1, a communication
system 1 according to the present embodiment includes the above calling method, and the
system is provided with communication equipment 2 and 3 which are at the calling end or at
the called end, respectively. In the present embodiment, which communication equipment 2,
3 is at the calling end or at the called end is not especially determined, and both of
communication equipment 2 and 3 have the functions of both the calling end and the called
end as mentioned later. The communication equipment 2, 3 at the called end corresponds to

the dial-up connection communication equipment described in the scope of the claims.
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[0047]

Both of the communication equipment 2, 3 are respectively connected to a telephone
line (a communication line) 4. The telephone line 4 is a digital line such as ISDN (Integrated
Services Digital Network) or an analog line, and the respective communication equipment 2, 3
can inform a switchboard not shown of the telephone line 4 of the telephone number of the
party at the other end by dialing. Thus, the respective communication equipment 2 and 3 can
mutually call the party at the other end through the telephone line 4 to directly communicate
with each other.

[0048]

The users of the respective communication equipment 2 and 3 join the Internet
connection firms (provider) 5 or 6, and the communication equipment 2, 3 can respectively
use the Internet network (network) 7 by dial-up connection. Since the communication
equipment 2, 3 are respectively at the calling end in some case and at the called end in some
case, both of providers 5, 6 are required to have the same function. In the following,
although the provider 5 on the communication equipment 2 side will be described for the sake
of convenience, the configuration of the provider 6 is the same.

[0049]

To be concrete, on receiving a connection request from the communication equipment
2 through the telephone line 4, the provider 5 causes the communication equipment to input
ID showing an account (use capability) and a password preset by each ID. At the end of
checking the account with the password, the provider 5 assigns a free IP address among its
possessed addresses (IP addresses) on the Internet network 7 as a temporary IP address of the
communication equipment 2. Thus, the communication equipment 2 can recognize its own
IP address in current connection. As a result, the communication equipment 2 can create a
data row (datagram) divided by each predetermined size, transmit the same to the provider 5,
and discriminate the datagram addressed thereto out of the datagram received from the
provider 5. The provider 5 transfers the datagram from the communication equipment 2 to
the Internet network 7, and transmits the datagram from the Internet network 7 to the
communication equipment 2. Thus, the communication equipment 2 can be connected to the
Internet network 7 without any inherent IP address.

[0050]

The provider 5 shares the IP address and the connection line with the Internet
network 7 among subscribers of dial-up connection. Accordingly, in the provider 5, the
connection rate of the dial-up connection is often set to a lower rate as compared with the case
where the communication equipment 2 holds an inherent IP address, and is always connected
to the Internet network 7 through a leased communication line, that is, the case of leased line
connection.

[0051]
The provider 5 is provided with an access point for communicating with the

communication equipment 2 through the telephone line 4. The access point is disposed near
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to the communication equipment 2 such as the range of speech communication specified by
local exchange code, and the communication equipment 2 can hold down the rate (telephone
charge) of the telephone line 4 in communicating with the provider 5.

[0052]

Further, the provider 5 is a main server of the communication equipment 2 as well.
To be concrete, the provider 5 previously assigns an electronic mail address to the
communication equipment 2 and includes a storage area (a mail box) not shown
corresponding thereto. The electronic mail addressed to the communication equipment 2 is
delivered to the provider 5, and the provider 5 receives the electronic mail addressed to the
communication equipment 2 and stores it in the corresponding mailbox. The provider 5 is
always connected to the Internet network 7, and the IP address is always constant.
Accordingly, the electronic mail is surely delivered whether the communication equipment 2
is connected to the Internet network 7 or not and regardless of the IP address in connection.
Each of communication equipment 2 can read out an electronic mail addressed to itself from
the mailbox in connection by dial-up.

[0053]

At present the Internet network has been spread widely and a number of providers
have started to provide service. Most of these providers support dial-up connection and have
a function of a mail server.  Accordingly, the communication system 1 of the present
embodiment can be easily configured by providing the communication equipment 2 and 3.
[0054]

The following description mainly deals with the case of transmitting both a voice and
an image as in a video conference as configuration examples of the communication equipment
2 and 3. In the following, not only the case of transmitting both of a voice and an image but
also the real-time transmission of data through the network such as the Internet network 7 by
both communication equipment 2 and 3 are known generally as network conference.

[0055]

As to a method of achieving the respective pieces of communication equipment 2 and
3, although various configurations are considered as mentioned later, the description will now
deal with the configuration in which the communication equipment 2(3) includes: a connector
2a (3a) controlling the connection between the telephone line 4 and the Internet network 7;
and a computer 2b (3b) serving as an input/output device. In this configuration, the calling
method of the present embodiment is implemented by the connector 2a. The communication
equipment 2 and 3 are respectively provided with telephone sets 2¢, 3¢ for ordinary speech
communication except communication according to the above calling method.  Since both of
communication equipment 2 and 3 have the same configuration, in the following, for the sake
of convenience, only the configuration of the communication equipment 2 will be described in
detail.

[0056]

That is, the computer 2b includes an input device not shown such as a video camera
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and a microphone, wherein the voice and image of the user side can be transmitted as a digital
data row to the connector 2a. Further, the computer 2b includes an output device (not
shown) such as a monitor and a speaker, wherein the data row received from the
communication equipment 3 through the connector 2a can be informed as an image and a
voice to the user.

[0057]

The computer 2b and the connector 2a are connected to each other by a previously
selected communication method such as RS232C, RS422A, IrDA or LAN, whereby data can
be transmitted and received in two-way. As to the communication method between both, it
doesn’t matter whether wired or wireless, or digital or analog, and also what the
communication speed and the communication standard are like if only two-way
communication is enabled in real time.

[0058]

On the other hand, the connector 2a of the present embodiment, as shown in Fig. 2,
includes: a flash memory 11 for storing a program for implementing the calling method of the
present embodiment and various settings; an interface part 12 communicating with the
computer 2b in the above predetermined communication method; a communicating IC
(Integrated Circuit) 13 connected to the telephone line 4 and the telephone set 2¢; a CPU
(Central Processing Unit) 14 for controlling the whole connector 2a; and a RAM (Random
Access Memory) 15 serving as a working storage. Further, a status display liquid crystal
panel 16 is provided to display the status of the connector 2a such as the electronic mail
address of the communication equipment 3. The respective members 11 to 16 are
respectively connected to a bus 17, and the data is transmitted between the respective
members through the bus 17.

[0059]

The above flash memory 11 is an electrically reloadable non-volatile memory, which
stores a program for performing the operation mentioned later and various set points used in
the concerned program. To be concrete, as the set points concerning the communication
equipment 3, cited is a telephone number in a direct call. Further, the memory stores a
password for identifying the communication equipment 2 by the communication equipment 3
in a direct call. The concerned password is previously transmitted to the communication
equipment 3, and the communication equipment 3 can determine whether or not the password
is a call from a regular user by checking. Further, as the set points concerning the provider 5,
a telephone number of the provider 5, an account, a password and its own electronic main
address are stored. Further, in the present embodiment, in communication through the
Internet network 7, the communication equipment 2 and the communication equipment 3
communicate by enciphering at least part of the communication contents using the public key
cryptosystem such as RSA code. Accordingly, the flash memory 11 stores a privacy key
used in encipher and decoding and a public key as well. Naturally instead of the flash

memory 11, non-volatile record means such as ROM (Read-Only Memory), a battery back-up
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RAM or a hard disk may be used.
[0060]

The interface part 12 is an interface such as RS232 C interface according to a method
of communication between the computer 2b and the connector 2a, and the CPU 14 can
communicate with the computer 2b through the interface part 12.

[0061]

Further, the communicating IC 13 is an IC for MODEM, which may control the line
connection/disconnection of the telephone line 4, and convert a data row processed by the
CPU 14 from and to an electric signal transmitted through the telephone line 4. Further,
according to the designation of the CPU 14, the telephone line 4 and the telephone set 2¢ can
be connected to each other to ring the bell of the telephone set 2c.

[0062]

On the other hand, the CPU 14 controls the interface part 12 and the communicating
IC 13 according to the program of the flash memory 11. To be concrete, the connector 2a
can be directly communicated with the communication equipment 3 through the telephone line
4 by dialing a desired telephone number or connected to the Internet network 7 through the
provider 5. Thus, the connector 2a can perform direct communication through the telephone
line 4 and communication through the Internet network 7 in a predetermined order as
mentioned later.

[0063]

The CPU 14 can control the computer 2b and the telephone set 2¢ through the
interface part 12 or the communicating IC 13. Thus, the connector 2a can determine whether
or not the computer 2b designates the connection through the Internet network 7 from the user
by keying or the like, and a connecting destination. The connector 2a connects the telephone
line 4 and the telephone set 2¢ to each other to perform ordinary speech communication.
[0064]

In the case of direct connection through the telephone line 4, the CPU 14 can transmit
a predetermined message to the communication equipment 3 through the communicating IC
13, and also identify the message received from the communication equipment 3. The
communication method between the communication equipment 2 and 3 is serial
communication according to the standards V32, V32bis, V34, V21 or V22, in which a
message can be transmitted and received between them.

[0065]

On the other hand, in the case where the communication equipment 2 and the
provider 5 are connected to each other by dial-up, the CPU 14 transmits and receives datagram
to and from the provider 5 through the communicating IC 13. Thus, the connector 2a can
recognize the IP address in current connection and also transmits an electronic mail in a
predetermined format. Further, the connector 2a confirms its own mailbox provided in the
provider 5 in a predetermined period to determine whether or not the electronic mail from the

communication equipment 3 arrives. When the electronic mail has arrived, the contents of
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the electronic mail are confirmed to recognize the IP address of the other party.
[0066]

In addition, in the case of connection through the Internet network 7, the CPU 14
controls the interface part 12 and the communicating IC 13 to relay the communication
between the computer 2b and the Internet network 7. In the case where data is transmitted in
a format different from that of datagram transmitted through the Internet network 7 such as a
voice data row and an image data row between the computer 2b and the connector 2a, the
CPU 14 converts both of them mutually. On the other hand, in the case of transmitting the
datagram to the computer 2b, the CPU 14 passes the datagram as it is. Thus, the connector
can smoothly relay the communication between the computer 2b and the Internet network 7.
[0067]

Further, the CPU 14 can encipher the data transmitted to the communication
equipment 3 using the public key of the communication equipment 3 or decode the data
received from the communication equipment 3 using its previously stored own privacy key.
[0068]

Although the computer 2b is in charge of input/output in the communication
equipment 2 in the above description, the input/output device is not limited to this. As
described above, as to the communication method between the input/output device such as the
computer 2b and the connector 2a, it doesn’t matter whether wired or wireless, or digital or
analog, and also what the communication speed and the communication standard are like.
Accordingly, various input devices such as a telephone set and a video camera can be used.
In this case, however, the connector 2a need to convert the datagram transmitted by the
Internet network 7 and the data between the telephone set 2¢ and the connector 2a mutually.
[0069]

Especially as shown in Fig. 3, in the case of using a telephone set 22¢ as an input
device of communicating equipment 22, the telephone set 22c can be used both in speech
communication through the Internet network 7 and ordinary speech communication. Further,
it will be sufficient to provide a connector 22a between the telephone set 22¢ having the same
configuration as the conventional one and the telephone line 4, the installation can be more
facilitated as compared with the case of providing another input device.

[0070]

In this case, since the input device is only the telephone set 22¢, it is necessary to
discriminate between speed communication through the Internet network 7 and ordinary speed
communication. Although a switch or the like is provided on the connector 22a, thereby
designating the speech communication through the Internet network 7, the following method
may be adopted to allow the user to discriminate between them using the telephone set 22¢
only. That is, the user presses a button for a preset register number of the party at the other
end after the operation not used in the ordinary speech communication such as pressing the
“#” button three times on lifting a telephone receiver. The connector 22a recognizes the

above button operation according to a voice signal sent from the telephone set 22¢ to identify
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the occurrence of a connection request and the party at the other end. When speech
communication with the other party is enabled through the Internet network 7, the user is
notified by ringing a bell of the telephone set 22¢ or the like. On the other hand, when an
ordinary telephone number is pressed, the connector 22a determines the ordinary speech
communication according to a signal from the telephone set 22¢, and passes the signal intact
to the telephone line 4. Thus, the telephone set 22¢ can perform a direct call through the
telephone line 4 similarly to the case without the connector 22a. Thus, as the operation for
designating the communication through the Internet network 7, the operation not used
ordinarily is assigned by the input device, whereby a connection request through the Internet
network 7 and an ordinary communication connection request can be discriminated only by
using the same input device as the conventional one.

[0071]

Although the above description deals with the case in which the computer 2b is in
charge of input/output, and the connector 2a is in charge of controlling the connection order to
the telephone line 4 or the Internet network 7 or encryption in the communication equipment 2,
the role sharing between both members 2a, 2b is also not limited to this. For example, the
processing of the connector 2a such as the above connection order control and the encryption
may be mostly performed by the computer 2b. In this case, ordinary MODEM or a terminal
adaptor of ISDN may be applied to the connector 2a.

[0072]

In Fig. 1 and Fig. 3, although the connector 2a (22a), the computer 2b and the
telephone set 2c (22c) are respectively described as separate members for the sake of
convenience of description, naturally they may be integrated. As an example of integration,
cited are a domestic television set shown in Fig. 1, in which the connector 2a and the
computer 2b are integrated and a telephone set shown in Fig. 3, in which the connector 22a
and the telephone set 22¢ are integrated. Further, when a wireless telephone line is used as
the telephone set 4, the above integrated telephone set may be constructed as a cellular phone.
When a video camera is adopted as the input/output device and integrated with the connector
2a, it is possible to achieve the video camera, which may transmit an image and a video
through the Internet network 7. In this case, more preferably a wireless telephone line is
used so that the video camera is made portable. The selective combination of
integration/separation or input/output device, and further wireless or wired telephone line 4
will achieve various configurations of communication equipment 2.

[0073]

The operation in the case where the communication equipment 2 calls the
communication equipment 3 in the communication system 1 shown in Fig. 1 will now be
described step by step according to the flowchart shown in Fig. 4.

[0074]
That is, when the user of the communication equipment 2 designates the

communication equipment 2 to communicate with the communication equipment 3 by keying
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of the computer 2b, in the step Sla, the communication equipment 2 dials the telephone
number of the communication equipment 3. Thus, the communication equipment 3 is called
through the telephone line 4. In the following, the step Sla is abbreviated as Sla simply.
Further, the processing conducted by the communication equipment 2 is indicated by adding a
final letter (a) such as Sla, and the processing conducted by the communication equipment 3
is indicated by adding a final letter (b) such as S1b to discriminate between them.

[0075]

On the other hand, in the case of ready for communication, the user of the
communication equipment 3 designates the communication equipment 3 to turn on “receive
wait” by previously pressing a button or the like (S1b). When the “receive wait” is on state,
the communication equipment 3 responds to a telephone call (S2b). As a result, the
communication equipment 2 and the communication equipment 3 can start direct
communication through the telephone line 4.

[0076] -

On detecting the response of the communication equipment 3, the communication
equipment 2 transmits a predetermined message such as “ CALL CU-SEEME from user name
of the communication equipment 2, PASSWORD: user’s electronic mail address of the
password communication equipment 2, public key of the communication equipment 2” to
inform the communication equipment 3 of user name of the communication equipment 2,
password, electronic mail address, and public key of the communication equipment 2 used in
communication (S2a). The communication equipment 3 checks the combination of received
user name and password with the previously stored combination to determine whether or not
the party is a qualified communication party (S3b). When the party is not the qualified
communication party, for example, when the user name or password is wrong, or the party at
the other end speaks by a voice, the connector 3a of the communication equipment 3 rings the
bell of the telephone set 3¢ to connect the telephone line 4 and the telephone set 3¢ (S4b).
Thus, the user of the communication equipment 3 can talk with the party at the other end using
the telephone set 3c.  In this case, the following processing is not conducted.

[0077]

On the other hand, in the above S3b, when the qualified communication party is
verified, the communication equipment 3 transmits a predetermined message such as “OK
CU-SEEME from the user name of the communication equipment 3, user’s electronic mail
address of the communication equipment 3 and public key of the communication equipment
3” (S5b), and the communication equipment 2 receives the message (S3a). Thus, the
communication equipment 2 can obtain the receipt of its own connection request by the
communication equipment 3, the user name of the communication equipment 3, electronic
mail address and the public key of the communication equipment 3 used in communication.
[0078]

After that, the communication equipment 2 and 3 disconnect their connection to the

telephone line 4 (S4a, S6b), and start dialing-up a predetermined provider 5 or 6 (S5a, S7b).
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In the respective communication equipment 2 and 3, the connectors 2a, 3a designate the
computer 2b to start network conferencing software previously provided on the computer 2b
such as CU-SEEME developed by Corel University (S6a, S8b).

[0079]

In the above SS5a and S7b, when dial-up connection is successful, the communication
equipment 2 and 3 obtain IP address for the current connection only from the respective
providers 5, 6 (S7a, S9b). As a result, the respective communication equipment 2 and 3 can
transmit the datagram to the Internet network 7.

[0080]

At this point of time, however, the communication equipment 2 and the
communication equipment 3 do not grasp the IP address of the party at the other end so that
the datagram addressed to the party at the other end cannot be generated. Therefore,
although the communication equipment 2 and 3 can communicate with the equipment having
the predetermined IP address such as the providers 5, 6, the communication between both of
the communication equipment 2 and 3 cannot be started.

[0081]

Subsequently, the respective communication equipment 2 and 3 encipher their own
names and own IP addresses using the public key sent from the party at the other end in the
above S2a or S5b.  After that, the communication equipment 2 and 3 transmit the cryptogram
as an electronic mail to the electronic mail address of the party at the other end (S8a, S10b).
Each electronic mail is enciphered by the public key of the party at the other end, so that it
cannot be decoded without the privacy key held by the party at the other end.

[0082]

The communication equipment 2 and 3 monitor their own mailboxes provided on the
providers 5, 6 at a predetermined period such as the intervals of five seconds. When the
electronic mail arrives from the party at the other end, the communication equipment 2 and 3
read the electronic mail from the mailbox and perform decoding using their own privacy keys.
Thus, the communication equipment 2 and 3 can obtain the name and IP address of the party
at the other end (S9a, S11b).

[0083]

Further, on receiving the IP address of the party at the other end, the communication
equipment 2 and 3 inform the network conferencing software of the IP address to call the
party at the other end. Thus, at the network conferencing software, the communication is
started (S10a, S12b).

[0084]

Each datagram includes the IP address of the transmitting end in addition to the IP
address of the transmitting destination. Thus, when one communication equipment 2 (3)
calls the communication equipment 3(2) of the party at the other end, the called network
conferencing software can recognize the calling IP address based upon the received datagram.

Accordingly, the communication can be started at the point of time one calls. To be concrete,
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when the processing of the above S10a starts earlier than the processing of the S12b, the
communication equipment 3 need not to conduct the above processing S11b.  Similarly when
the above S12b starts earlier, the communication equipment 2 may omit the processing of the
S9a. The network conferencing software is created to communicate even when they mutually
call at the same time, so that even when each processing S9a, S11b is not omitted, the
communication can be started smoothly.

[0085]

Further, at the point of time one communication equipment 2(3) calls the
communication equipment 3(2) of the party at the other end, the communication can be started,
so that during dial-up connection of both communication equipment 2 and 3, even if one of
them does not transmit an electronic mail, both communication equipment 2 and 3 can start
communication. However, when both communication equipment 2 and 3 transmit electronic
mails, the communication can be started the moment the electronic mail of one of them arrives,
so that the probability of more early starting the communication can be made higher as
compared with the case where only one transmits an electronic mail.

[0086]

During the conference, the voice and image from the computer 2b are transmitted to
the computer 3b through the connector 2a, the provider 5, the Internet network 7, the provider
6 and the connector 3a, and the voice and image from the computer 3b are transmitted in the
opposite direction through the above path. Thus, the users of the communication equipment 2
and the communication equipment 3 can communicate by the network conference software
(S10a, S12b). At the end of conference, the communication equipment 2 and 3 respectively
disconnect dialed connection (S1la, S13b) to end the communication between the
communication equipment 2 and 3.

[0087]

When the user at the receiving end is absent, for example, or when communication
through the Internet network 7 is not desired, the connector 3a is designated to turn off
“communication wait” by pressing a predetermined button or the like. In this case, the
connector 3a makes the connection to the telephone set 3¢ unconditionally without conducting
the processing of the S2 and subsequent steps.

[0088]

In the case of communication through the Internet network 7, it is unknown at the
time of sending what the path of datagram transmitted by the communication equipment 2 and
3 is like to reach an address like, and the equipment constituting the Internet network 7
determines the next equipment to pass the datagram on receiving the datagram.

[0089]

Consequently, in the equipment where each datagram passes, the datagram is easily
altered and copied, so that communication jamming is easily caused as compared with the
case of direct communication through the telephone line 4. Especially in the case of

transmitting the user name and IP address still in a plaintext by an electronic mail, the
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significance of communication can be judged from the user name so that the possibility that
the subsequent communication is subjected to jamming as a priority becomes higher. On the
other hand, arithmetic processing is essential to encryption and decoding, so that a higher
throughput is demanded from the communication equipment 2 and 3 as compared with the
case where encryption is not performed.

[0090]

Accordingly, in the present embodiment, in order to achieve compatibility between
load in communication and security to jamming, only the contents of the electronic mail are
enciphered. = However, when further higher security to jamming is required, the
communication contents are enciphered also during the communication period of the network
communication software to thereby improve the security comparatively easily.

[0091]

Further, since the path for passing each datagram is not determined, it is difficult to
assure the arrival time of the datagram. In a certain channel, when the amount of data
exceeds the tolerance, there is the risk of losing datagram. In the communication system 1 of
the present embodiment, however, in order to transmit the voice data and the image data, the
communication equipment 2 and 3 are connected to the Internet network 7 through the
communication line having enough communication capacity. When both providers 5, 6 are
selected, a provider which connects both providers 5, 6 by a line having enough
communication capacity is selected. Therefore, when the data amount is much smaller like
an electronic mail as compared with the voice data and the image data, there is practically
very low degree of risk of delay and loss. If an electronic mail does not arrive within a
predetermined time, when the electronic mail is retransmitted, the possibility of delay and loss
can be further reduced.

[0092]

Although both communication equipment 2 and 3 exchange electronic mail addresses
between them through the telephone line 4 prior to the communication through the Internet
network 7 in the present embodiment, this is not restrictive. For example, an electronic mail
address of the party at the other end may be previously stored in the flash memory 11 shown
in Fig. 2 or the like. The electronic mail address is, however, changed on the convenience of
the user in some case. In that case, it takes the time and trouble for the user of the
communication equipment 2, 3 to inform the party at the other end of a new electronic mail
address every time they change the electronic mail address, and for the user of communication
equipment 2, 3 at the other end to reset the received electronic mail address on the
communication equipment 2, 3. On the contrary, in the present embodiment, the electronic
mail addresses are mutually informed at every calling, whereby the time and trouble for
changing the electronic mail address can be remarkably reduced.

[0093]
[Second Embodiment]

According to the first embodiment, as separate communication means from the
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telephone line 4, the Internet network 7 is used, and the communication equipment 2 and the
communication equipment 3 directly communicate through the Internet network 7. On the
contrary, as shown in Fig. 5, a communication system 31 of the present embodiment is the
same as the first embodiment in that as a separate communication line from a telephone line
34, the Internet network 37 is used. However, the difference is that communication
equipment 32 and communication equipment 33 communicate through a server 38 provided
on the Internet network 37. In the communication system 31, the respective members of
from the communication equipment 32 to the Internet network 37 have the substantially
similar functions to those of the communication equipment 2 to the Internet network 7.
Therefore, only the different parts will be described, and the description of the similar parts
will be omitted.

[0094]

A server 38 provided in the communication system 31 of the present embodiment is
called reflector, which has an inherent IP address and may relay the communication between
the communication equipment 32 and 33 communicating with the server 38. To be concrete,
the server 38 is provided with an area for storing combination of an IP address and
identification of the current communicating equipment. When each of equipment informs
the server 38 of the identification, the server 38 stores the combination of the IP address and
identification of the equipment in the above area. Further, the server 38 may transmit a list
of identifications from the above area according to equipment’s request. Thus, cach of
equipment can know the identification of the current communication enabled equipment
through the server 38. Further, the equipment specifies the identification to the server 38 to
select a desired party at the other end of communication.

[0095]

The server 38 stores the IP addresses and identifications of all of equipment on
storing the identification of the equipment. Therefore, the server 38 may transmit datagram
received from one end to the IP address of the other end when the equipment specifies the
party at the end of communication. The server 38 may transfer the datagram received from
some equipment to two or more pieces of equipment. In this case, two or more pieces of
equipment can communicate with each other.

[0096]

At present, various servers 38 are provided on the Internet network 37, and among
them, some server 38 makes public its IP address to be used by unspecified individuals.
Thus, these servers 38 are selected to easily constitute the above communication system 31.
[0097]

In the present embodiment, the hardware configurations of the communication
equipment 32 and 33 are the same as those of the communication equipment 2 and 3 as shown
in Fig. 1, and the operation varies with a difference in loaded software. Accordingly, in the
following, the operation when the communication equipment 32 calls the communication

equipment 33 will be described, and the description of the hardware configuration is omitted.
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[0098]

As shown in the flowchart of Fig. 6, the calling method of the present embodiment
includes steps (S21a to S31a and S21b to S33b) of conducting the same processing as those of
step Sla to S1la and S1b to S13b shown in Fig. 4.

[0099]

However, although in specifying the party of communication at the other end, the
communication equipment 32 and 33 mutually exchange IP addresses using electronic mails
in the first embodiment, according to the present embodiment, the communication equipment
32 and 33 register predetermined identifications in the server 38 and select the identification
of the party at the other end to specify the party of communication at the other end.
Therefore, instead of the steps of exchanging their own IP addresses as in the steps S8a, S9a
and S10b, S11b shown in Fig. 4, the following steps S28a, S29a and S30b, S31b are provided.
In the S22a and S25b, the communication equipment 32 and 33 omit notification of an
electronic mail address.

[0100]

That is, at the end of processing in the S27a and S29b, the communication equipment
32, 33 may transmit datagram including its own IP address to the Internet network 37 through
the providers 35, 36. At this point of time, in the S22a or S25b, the public key and user name
transmitted by the party at the other end are obtained.

[0101]

The communication equipment 32 and 33 encipher their user names by the public key.
Further, the communication equipment 32, 33 inform the server 38 of the enciphered user
names as identifications. The server 38 registers the combination of the identifications and
IP addresses of the communication equipment 32, 33 (S28a, S30b). The server 38 can obtain
the respective IP addresses according to the datagram transmitted when the communication
equipment 32, 33 inform the identifications.

[0102]

In the present embodiment, the identifications of the communication equipment 32,
33 are enciphered and registered in the server 38. Accordingly, although a third party
communicating with the server 38 can look at a list of identifications, the user names are
unknown. As a result, similarly to the case of enciphering the electronic mail in the first
embodiment, also in the present embodiment, the user name can be concealed from a third
party.

[0103]

Subsequently, the communication equipment 32 and 33 cause a request for a list of
identifications to the server 38. Further, the communication equipment 32 and 33 decode the
respective identifications in the list using its own privacy key to select the identification in
which a match between a previously informed user name and the decoding result occurs.
After that, the communication equipment 32 and 33 inform the server 38 of the identification

as the party of communication at the other end (S29a, S31b). The server 38 obtains one IP
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address from datagram used in notification, and obtains the other IP address from the IP
address corresponding to the identification. After that, on receiving datagram from one of
both IP addresses, the server 38 transfers the datagram to the other IP address. Thus, the
communication equipment 32 and 33 may perform two-way communication even if they do
not know the IP addresses mutually. In the present embodiment, similarly to the above first
embodiment, during communication using the network conferencing software, the
communication equipment 32 and 33 do not encipher the contents of communication to reduce
the load in communication. However, the contents of communication are enciphered by the
public key of the party at the other end also during the period to further improve the security
to communication jamming.

[0104]

After the S29a, S31b, substantially similarly to the first embodiment, the
communication equipment 32 and 33 perform two-way communication using the network
conferencing software and then disconnect dialed connection at the end of a conference,
thereby ending the communication.

[0105]

In the communication system 31 of the present embodiment, the server 38 relays the
communication so that when the communication equipment 32 calls the communication
equipment 33, mutually they do not require the 1P address. It will be sufficient that both
providers 35, 36 are not electronic mail servers of the communication equipment 32 and 33,
and the communication equipment 32 and 33 cannot transmit and receive an electronic mail.
Also in this case, the same effect as that of the present embodiment can be obtained.

[0106]

The communication equipment 32, 33 need to inform the identification to the IP
address of the server 38 in the above S28a, S30b. This IP address may be previously stored
in the flash memory 11 shown in Fig. 2, or make arrangements for it in the process of
communication on the telephone line 34. Before registration in the above S28a, S30b, if a
common server 38 is specified between the communication equipment 32 and 33, it does not
matter how the server 38 is specified.

[0107]

[Third Embodiment]

According to the first and second embodiments, as communication means separate
from direct communication using the telephone lines 4, 34, the Internet networks 7 and 37 are
used. On the contrary, in the present embodiment, as separate communication means, the
case of using personal computer communications will be described.

[0108]

As shown in Fig. 7, in a communication system 41 of the present embodiment, the
users of communication equipment 42 and 43 enter the personal computer communications,
and the communication equipments 42 and 43 telephone neighboring access points 45, 46 to

be connected to a personal computer communication server 47 by dial-up.
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[0109]

The personal computer communication server 47 communicates with the
communication equipment 42 and 43 to provide predetermined services such as database
retrieval.  Further the personal computer communication server 47 of the present
embodiment may relay the communication between both communication equipment 42 and 43
similarly to the server 38 shown in Fig. 5. Thus, two-way communication can be performed
between both communication equipment 42 and 43 through the personal computer
communication server 47.

[0110]

The personal computer communication server 47 administers the subscribers by ID or
the like, and checks ID and password when the communication equipment 42 and 43 are
connected through a telephone line 44 to identify the communication equipment 42 and 43,
respectively, similarly to the provides 5 and 6 as shown in Fig. 11. However, differently
from the case of communication through the Internet network 7 as in the communication
system 1 shown in Fig. 1, in the communication system 41 shown in Fig. 7, the IDs of both
communication equipments 42 and 43 are managed by the personal computer communication
server 47. Accordingly, in the communication system 41, the communication party at the
other end is specified by the respective IDs. The respective access points 45, 46 and the
personal computer communication server 47 are connected to each other by leased lines 48,
48.

[0111]

Currently many the personal computer communication servers 47 are provided.
Therefore, one of them is selected and the communication equipment 42, 43 are provided to
comparatively easily constitute the communication system 41.

[0112]

The communication equipment 42 and 43 of the present embodiment are the
substantially same hardware components as the communication equipment 2, 3 (22) shown in
the first embodiment. However, the communication equipment 42 and 43 of the present
embodiment transmit and receive data of a format corresponding to the communication mode
with the personal computer communication server 47 when they are connected to the personal
computer communication server 47. The transmission and receiving of the data of the format
may be easily achieved by partially altering the hardware or software of the communication
equipment 2 and 3.

[0113]

In the above configuration, when the communication equipment 42 calls the
communication equipment 43, the communication system 41 is operated as shown in Fig. 8.
That is, in the steps from S41a to S44a and from S41b to S46b, the communication equipment
42 conducts the same processing as that of Fig. 6 before communication through the personal
computer communication server 47, thereby calling the communication equipment 43 through

the telephone line 44 to transmit a connection request. At this time, both communication
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equipment 42 and 43 exchange public keys with each other.
[0114]

Subsequently, in the steps from S45a to S48a and from S47b to S50b, similarly to Fig.
6, both communication equipment 42 and 43 are respectively connected to the personal
computer communication server 47 by dial-up to communicate through network conferencing
software.

[0115]

In the present embodiment, however, the communication party at the other end is
specified by using ID inherent to the communication equipment 42 and 43. Accordingly, the
processing in the steps from S27a to S29a and from S29b to S31b is omitted. According to
the present embodiment, in the S47a and S49b, in communication using the network
conferencing software, both communication equipment 42 and 43 encipher and transmit the
contents of communication using the public key of the party at the other end, which is
exchanged with each other through the telephone line 44. The enciphered communication
contents are decoded by its own previously held privacy key.  Thus, the communication
contents can be concealed from a third party.

[0116]

[Fourth embodiment]

The description of the above first to third embodiments deals with the configuration
using the calling method of the dial-up connection communication equipment according to the
invention even when communication equipment 2 (32, 42) calls the communication equipment
3 (33, 43), and on the contrary, even when the communication equipment 3 (33, 43) calls the
communication equipment 2 (32, 42). However, the calling method of the dial-up
connection communication equipment may be used only when the communication equipment
at one end calls the other communication equipment.

[0117]

The case of using the calling method of dial-up connection communication
equipment according to the invention only when the parent station calls the child station will
now be described in detail by taking a monitor camera system (a supervisory control system)
as an example.  Although the Internet network or personal computer communications may be
used as a network as shown in the first to third embodiments, the following description deals
with the case of using the Internet network similarly to the first embodiment.

[0118]

That is, according to the present embodiment, a monitor camera system 51 is used for
monitoring an unmanned parking garage, for example, and as shown in Fig. 9, the system
includes: a parent station (calling communication equipment) 52 disposed in a head office and
a child station (dial-up connection communication equipment) 53 disposed in each parking
garage. The child station 53 is provided with a transmitter (child station communicating
means) 53a for transmitting a video obtained by a monitor camera 53b ... to the parent station

52, and the video obtained by each monitor camera 53b is sent to a receiver (parent station
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communicating means) 52a of the parent station 52 through the transmitter 53a of the child
station 53. At the parent station 52, according to the video, whether the presence/absence of
parking without permission is confirmed. Thus, all unmanned parking garages over the
country can be monitored by only one head office. Accordingly, it is not necessary to
dispatch monitoring staff members to the respective parking garages, so that the labor costs
can be reduced. The charge of parking is collected once in a week, for example, by a local
contracting staff member.

[0119]

To be more precise, the transmitter 53a of the child station 53 has the substantially
same configuration as the connector 3a shown in Fig. 1. However, the difference is that in
order to control a plurality of monitor cameras 53b, interfaces of the number corresponding to
the number of monitor cameras 53b are provided. With this point, a function of recognizing
a designation from the parent station 52 to select the monitor camera 53b designated to obtain
a video, and designating the monitor camera 53b to obtain a video is assigned to the
transmitter.  Since the function can be achieved when the CPU 14 shown in Fig. 2 executes a
predetermined program, the transmitter 53a can be achieved by the same hardware as that of
the connector 3a.

[0120]

Further, each monitor camera 53b is disposed in a position to photograph a number
plate of a vehicle parked in each parking space of the parking garage. The resolution of a
video obtained by each monitor camera 53b is set to read the characters of the number plate.
Each monitor camera 53b and the transmitter 53a are connected by a predetermined
communication method as the computer 2b and the connector 2a shown in Fig. 1, whereby the
monitor camera 53b can obtain a video according to the designation of the transmitter 53a, and
the video data showing the obtained video can be transmitted to the transmitter 53a.

[0121]

Further, in the present embodiment, a wireless telephone system is used in part of the
telephone line 54, and the transmitter 53a is connected to the parent station 52 or the provider
56 through a cellular phone set 53c. The wireless telephone system may utilize various
systems such as a personal handy phone system (hereinafter referred to as PHS) and an
automobile telephone system, and the child station 53 is provided with the cellular phone set
53¢ according to each system. Similarly to the connector 3a shown in Fig. 1, the transmitter
53a and the telephone line 54 may be directly connected to each other without utilizing the
wireless telephone system.

[0122]

Thus, the child station 53 may directly communicate with the parent station 52
through the telephone line 54 similarly to the communication equipment 33 shown in Fig. 1,
and it can be connected to the Internet network 57 through the telephone line 54 and the
provider 56 by dial-up.

[0123]
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On the other hand, the parent station 52 may communicate with the child station 53
by both the direct connection through the telephone line 54 and the connection through the
Internet network 57 similarly to the communication equipment 2 shown in Fig. 1.  The parent
station 52 of the present embodiment is directly connected to the Internet network 57 by a
leased line 58 differently from the communication equipment 2. Thus, the parent station 52
may call the child station 53 to communicate therewith using the calling method of the dial-up
connection communication equipment according to the invention. Since the parent station 52
of the present embodiment is always connected to the Internet network 57 by the leased line
58, an inherent IP address is assigned to the parent station 52.

[0124]

To be concrete, the parent station 52 of the present embodiment is provided with a
receiver 52a instead of the connector 2a shown in Fig. 1, and provided with a terminal 52b
instead of the computer 2b and the telephone set 2¢, which informs a video from the monitor
camera 53b to a user and receives user’s designation. The receiver 52a and the terminal 52b
are connected by a predetermined communication method such as LAN similarly to the
connector 2a and the computer 2b to perform bi-directional transmission and receiving of the
data.

[0125]

The receiver 52a of the present embodiment includes a terminal adapter (TA)
function, and it can be connected to an ISDN line through a digital line terminal device (DSU)
not shown. The ISDN line is a digital line by which two lines (B channel) are
simultaneously used by single subscriber contract. One line is monopolized to be connected
to the Internet as a leased line 58, and the other line is used as the telephone line 54. The
leased line 58 is not limited to this, but various lines such as a cable television line and an
optical fiber can be used. When the ISDN line is used, however, both the leased line 58 and
the telephone set 54 can be achieved by single subscriber contract, so that the parent station 52
may be achieved comparatively inexpensively.

[0126]

To be concrete, although the receiver 52a has the similar configuration to that of the
connector 2a shown in Fig. 2 as shown in Fig. 10, S/T point interface (referred to S/T point I/F
for short) 18 connected to the DSU is provided instead of the communicating IC 13.  The S/T
point I/F 18 can control setting/disconnection (line connection/disconnection) of a call
according to the designation of the CPU 14, or convert a data row processed by the CPU 14
and an electric signal transmitted on the ISDN line to and from each other. Further the S/T
point I/F 18 also may modulate the data row to be processed by the CPU 14 to a voice signal,
and then transmit the voice signal on the ISDN line, demodulate the voice signal transmitted
from the ISDN line, and convert it to the data row to be processed by the CPU 14. Thus, the
receiver 52a can directly communicate with the transmitter 53a of the child station 53 through
the telephone line 54. The communication method between the receiver 52a and the

transmitter 53a is serial communication according to predetermined standards such as V32,
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V32bis, V34, V21 or V22, which may transmit and receive a message between them.
[0127]

Thus, the receiver 52a may directly call the child station 53 through the telephone
line 54 and also communicate with the child station 53 through the leased line 58 and the
Internet network 57.

[0128]

If the function as the whole of the parent station 52 is the same, it is possible to freely
set the role sharing of the receiver 52a and the terminal 52b and whether or not both of them
are integrally formed according to use, but the case where the receiver 52a acts as a server
receiving a video from the monitor camera 53b will now be taken as an example and described.
In this case, the video from each monitor camera 53b is stored in the receiver 52a, and the
terminal 52b designates the receiver 52a to receive the video and display the video. On the
other hand, when the user decides to obtain a video of a place where a certain monitor camera
53b is disposed, the terminal 52b discriminates the designation of the user by keying or the
like, and informs the receiver 52a of an obtain request for a video to the monitor camera 53b.
The receiver 52a discriminates the child station 53 corresponding to the monitor camera 53b
according to the information from the terminal 52b, and calls the child station 53 by the
calling method of the dial-up connection communication equipment according to the
invention.

[0129]

The operation of the parent station 52 and the child station 53 in calling the child
station 53 will now be described according to the flowchart shown in Fig. 11. Similarly to
the flowcharts of the first to third embodiments, the step showing the operation of the calling,
that is, parent station 52 is referred by a reference numeral to which a final letter (a) is added
such as S61a, and the step showing the operation of the called, that is, child station 53 is
referred by a reference numeral to which a final letter (b) is added.

[0130]

That is, at the parent station 52, the terminal 52b generates a receive request for
obtaining a video from the monitor camera 53b according to the designation of the user and
informs it to the receiver 52a (S6la). The receiver 52a retrieves the child station 53
corresponding to the monitor camera 53b according to the receive request to obtain the
information for calling the child station 53 such as a telephone number and a password.
Further, the receiver 52a telephones to the telephone number using a free line out of two ISDN
lines to make a phone call to the transmitter 53a of the child station 53 (S62a). When the
transmitter 53a responds to a telephone call (S61b), direction communication is enabled
between the receiver 52a and the transmitter 53a by the telephone line 54.

[0131]

Further, in the S63a, when the receiver 52a informs the transmitter 53a of a

predetermined password, the transmitter 53a verifies whether or not the received password is a

predetermined notified password in the S62b, and if it is the notified password, a response
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message is transmitted to the receiver 52a.
[0132]

On receiving the response message, the receiver 52a gives a communication
parameter (access information) used in connection through the Internet network 57 to the
transmitter 53a in the S64a, and after receiving the communication parameter, the transmitter
53a disconnects the line connection with the telephone line 54 (S63b). Thus, the direction
connection between the receiver 52a and the transmitter 53a is disconnected.

[0133]

The communication parameter transmitted in the above S64a includes dial-up
information used for dial-up connection of the transmitter 53a such as a telephone number of
the nearest provider 56 of the transmitter 53a, an account of the provider 56 and a password.
The receiver 52a may inform each transmitter 53a of previously associated dial-up
information, and for example, the receiver 52a may confirm the position of the transmitter 53a
and inform the dial-up information corresponding to the transmitter 53a using the service of
the radio communication system for informing both of the calling end and called end of the
current position of the terminal.

[0134]

Further, the communication parameter includes the information used in transmitting
video data through the Internet network 57 such as a key of cryptograph, the IP address of the
receiver 52a, log-in name for ftp (File Transfer Protocol), and a communication start condition.
To be more precise, the above key of cryptograph is a key of cryptograph used in enciphering
the video data by the transmitter 53a, which is a throwaway type varying with every
connection. The communication start condition shows a condition in connecting the
transmitter 53a to the receiver 52a through the Internet network 57, and the following
conditions are cited. When a first condition is selected, the receiver 52a calls the transmitter
53a on the telephone line 54, and the moment the communication is disconnected, the child
station 53 starts the communication. When a second condition is selected, the transmitter
53a automatically starts the communication at fixed time intervals or at a specified time.
Further, when a third condition is selected, in the case where some abnormality is sensed by a
sensor (not shown) connected to the transmitter 53a, the transmitter 53a automatically starts
the communication. In addition, when a fourth condition is selected, the transmitter 53a
always performs the image processing for the video from each monitor camera 53b, and in the
case where a predetermined change appears in the video, it automatically starts the
communication. When a fifth condition is selected, in the case where a call is received from
an ordinary telephone set (not shown) through the telephone line 54, the transmitter 53a
automatically starts the communication after the connection with the telephone set is
disconnected.

[0135]
When direct communication between the receiver 52a and the transmitter 53a is

disconnected in the above S63b, the transmitter 53a is on standby until the communication
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start conditions informed in the above S64a are satisfied (S64b).
[0136]

When the communication conditions are satisfied, the transmitter 53a designates the
monitor camera 53b to take a photograph or selects the latest video from the videos
transmitted from the monitor camera 53b to obtain the video data from the monitor camera
53b, and enciphers the same using the key of cryptograph informed in the above S64a.
Further, the transmitter 53a is dialed up and connected to the Internet network 57 through the
provider 56 specified in the S64a (S65b). Thus, an IP address is assigned and the transmitter
53a is connected to the Internet network 57. The receiver 52a is always connected to the
Internet network 57 through the leased line 58.

[0137]

Subsequently, in the S66b, the transmitter 53a causes a request for ftp connection to
the receiver 52a through the Internet network 57 (S66b). The ftp connection request is
caused by transmitting a predetermined command to the IP address of the receiver 52a
informed in the above S64a.

[0138]

Further, on receiving the ftp connection request, the receiver 52a transmits a random
number to the transmitter 53a on a login name input screen (S65a). Since the IP address of
the transmitter 53a is not determined until it is assigned in the above S65b, the receiver 52a
cannot estimate the IP address of the transmitter 53a. However, the datagram, which is
transmitted to the receiver 52a when the transmitter 53a causes a request for ftp connection in
the above S66b, includes the IP address of the transmitter 53a as an IP address at the
transmitting end.  Accordingly, the receiver 52a may transmit arbitrary data to the transmitter
53a through the Internet network 57 without any hindrance by transmitting the datagram to the
IP address.

[0139]

Further, the transmitter 53a enciphers the received random number using the key of
cryptograph informed in the above S64a to generate a password, and transmits the password to
the receiver 52a (S67b). On the other hand, the receivers 52a determines whether or not the
received password is a password, which corresponds to the login name and is enciphered
using the password informed in the above S64a. When it is the password, which corresponds
to the login name and is correctly enciphered, the transmitter 53a is acknowledged to be a
regular party at the other end (S66a).

[0140]

The acknowledged transmitter 53a transmits the video data enciphered in the above
S65b to the receiver 52a by an ftp protocol (S68b). The video data reaches the receiver 52a
through the Internet network 57, and the receiver 52a receives the enciphered video data
(S67a). Further, at the completion of transmission, the transmitter 53a disconnects the line
connection with the provider 56 (S69b). Thus, the communication between the receiver 52a

and the transmitter 53a through the Internet network 57 is completed.
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[0141]

Further, the receiver 52a telephones the transmitter 53a to confirm whether or not the
line connection between the transmitter 53a and the provider 56 is normally disconnected
according to a ring tone. To be concrete, the transmitter 53a is set so that when a telephone
call is received, call-in does not occur until ring tone is sounded predetermined number of
times such as once or twice. As a result, when the receiver 52a calls up the transmitter 53a,
ring tone is sounded a predetermined number of times. In the ordinary telephone line 54, the
ring tone varies with whether or not the called transmitter 53a is connected to the line.
Accordingly, the receiver 52a may confirm whether or not the line connection between the
transmitter 53a and the provider 56 is disconnected according to the ring tone.

[0142]

For example, when an ordinary ring tone indicating that the line is not busy is
sounded, the receiver 52a determines that the transmitter 53a is correctly disconnected from
the Internet network 57. On the other hand, when a tone “a dah dah” indicating that the line
is busy rings, the receiver 52a determines that the transmitter 53a is now connected to the
Internet network 57. In this case, the receiver 52a transmits a disconnection command or the
like to the IP address of the transmitter 53a, which communicated through the Internet
network 57 a little while ago, thereby designating line disconnection to the transmitter 53a. In
response to the information of the receiver 52a, the user of the terminal 52b may leave for the
installation place of the monitor camera 53b to disconnect the line.

[0143]

In either case, the parent station 52 may grasp the failure in disconnection at the child
station 53 to take suitable measures. As a result, the generation of wasteful communication
cost due to failure in line disconnection can be surely prevented. When the receiver 52a
stops a telephone call before the predetermined number of times, the telephone charges is free.
[0144]

In the S69a, the receiver 52a decodes the received video data and transmits the
decoded video data to second equipment such as a terminal 52b shown in Fig. 9 by fip
protocol. Thus, the video data is displayed on the terminal 52b, and the user of the terminal
52b may confirm the video of the installation place of the monitor camera 53b.

[0145]

As a result, even when the child station 53 is dialed up and connected, the parent
station 52 may confirm the video from the monitor camera 53b at an arbitrary point of time,
and when any abnormality is found, such as when parking without permission is found, a
specified monitor camera 53b may be monitored as a priority. Accordingly, the parking
space where parking without permission is found is surrounded by a fence or information to
that effect is given to a security company to take measures corresponding to the abnormality.
[0146]

As described above, the communication equipment constituting the Internet network

57 receives datagram from the neighboring communication equipment regardless of the IP
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address of the transmitting communication equipment. Accordingly, the receiver 52a may
receive the video data from a plurality of transmitters 53a through the Internet network 57
when the throughput of the receiver 52a and the communication capacity of the leased line 58
are within the limits. Further, the receiver 52a may maintain the connection through the
Internet network 57 and the direct connection through the telephone line 54 at the same time.
Accordingly, the receiver 52a may dial up to a second transmitter 53a to designate acquisition
of a video even while the video data is received through the Internet network 57.

[0147]

The description of the respective steps deals with the case where the video obtained
by the monitor camera 53b is transmitted to the receiver 52a through the Internet network 57.
When it is difficult to transmit data through the Internet network 57, such as when the
provider 56 is congested, the transmitter 53a may dial up the receiver 52a to transmit a video
by the direct communication through the telephone line 54. In this case, access to the
Internet network 57 and encryption are not needed, so that the transmitter 53a can transmit a
video to the receiver 52a at an earlier time.

[0148]

Although the receiver 52a and the transmitter 53a transmit the video data using the
ftp protocol in the above respective steps, this is not restrictive. If it is a method of
transmitting the data through the Internet network 57, the video data may be transmitted using
the other methods such as an clectronic mail. According to the fip protocol, however, it is
possible to surely confirm whether or not the data is transmitted by both of the receiver 52a
and the transmitter 53a. Therefore, when data transmission fails, it is possible to take
suitable measures, such as retransmission of data.

[0149]

Further, although the receiver 52a confirms whether or not the line connection of the
transmitter 53a is disconnected according to a ring tone in the above S68a, this is not
restrictive. For example, the receiver 52a may dial up to the transmitter 53a to directly
communicate with each other, thereby confirming whether or not the line connection is
disconnected. In the case of confirming the disconnection of the line according to a ring tone,
however, the communication cost is free so that the communication cost can be further
reduced as compared with the case of direct communication.

[0150]

An example of cost in managing the monitor camera system 51 will be simply
described. In the above monitor camera system 51, since the number plate is confirmed
according to the video obtained from the monitor camera 53b, after being compressed, a video
with high precision as much as about 500 kilo-byte per sheet is needed. Accordingly, in the
case of performing direct communication for the video using ISDN line whose data
transmission speed is 64 k bps, it takes about 62 sec to transmit one sheet of video. In this
case, when the parent station 52 and the child station 53 are located in Tokyo and Nagoya,

respectively, the communication cost is about 40 yen. As a result, supposing that the
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frequency of obtaining a video is one time per hour, about 350,400 yen is needed for one year.
On calculating the cost in the case of performing direct communication by analog line whose
transmission speed is 33.6 kbps under the same conditions, as about 120 sec is needed for one
time transmission, the communication cost is about 120 yen per time and about 700,800 yen is
needed for one year. In the case of connecting the child station 53 to the Internet network 57
by a leased line, in recent years, about 400,000 yen is needed for using the leased line for one
year.

[0151]

On the contrary, in the case of communication through the Internet network 7, when
the provider 6 is within the range of speech communication with the child station 53 at the
local telephone charge, the time required for one time transmission is within 180 sec, so the
communication cost per time is 10 yen and it is about 87,600 yen for one year. Further, when
the charge for the provider 6 is about 60,000 yen for one year, the communication cost per
year is about 147,600 yen. As a result, in the above monitor camera system 51, the
communication cost per child station 53 can be remarkably reduced by about 560,000 yen
(about 79%) as compared with that in the case of direct communication using an ordinary line,
and by about 200,000 yen (about 57%) as compared with that in the case of ISDN. Further,
as the precision and number of sheets of video required by the parent station 52 or the
communication frequency increases, the communication cost becomes relatively lower in the
monitor camera system 51. On the other hand, as compared with the case where the child
station 53 is connected by the leased line, the communication cost per child station 53 can be
reduced by about 250,000 yen (about 63%) per year in the monitor camera system 51.

[0152]

The above communication cost is a merely example, so it largely varies with the rate
system of the communication line used, and the rate system of the provider 6. As described
above, in the respect of equipment required for communication, the communication cost can
be easily reduced in the network more than in the communication line. Further, even in the
case of communication using the network, the communication cost can be easily reduced in
the dial-up connection more than in the connection using the leased line. Thus, the
communication cost of the above monitor camera system 51 is often remarkably low as
compared with both the case where the child station 53 is connected by the leased line and the
case where the parent station 52 and the child station 53 are directly communicated.

[0153]

[Fifth Embodiment]

The description of the fourth embodiment deals with the case where the parent station
52 is always connected to the Internet network 57 by the leased line 58. On the contrary, as
shown in Fig. 12, the description of the present embodiment will deal with the case where a
parent station 52 is, similarly to the communication equipment 2 shown in Fig. 1, dialed up
and connected to the Internet network 57 through a provider 55.

[0154]
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The receiver 52a of the present embodiment has the same hardware configuration as
that of the fourth embodiment, so that in communicating with a child station 53, one of two
ISDN lines is used to achieve dial-up connection to the provider 55. The other components of
the monitor camera system 51 such as the child station 53 have the same construction as that
of the fourth embodiment. Therefore, the members having the same functions as those of the
fourth embodiment are designated by the same reference numerals to omit the description.
The operation of the parent station 52 and the child station 53 will now be described in detail
according to the flowchart shown in Fig. 13.

[0155]

In the present embodiment, in addition to the steps shown in Fig. 11, both steps S71a
and S72a are provided. In the S71a provided after the S61a, the receiver 52a is dialed up and
connected to the Internet network 57 through the provider 55 when it is not connected to the
Internet network 57. Thus, the receiver 52a can obtain its own IP address informed in the
subsequent S64a.

[0156]

The receiver 52a is connected to the ISDN line. Accordingly, in the above S62a,
while the receiver 52a is still connected to the Internet network 57, it may call a transmitter
53a using the other line. As a result, the IP address assigned to the receiver 52a in the above
S71a is assigned to the receiver 52a after the S64b as well.

[0157]

On the other hand, in the S72a provided after S67a, the receiver 52a disconnects the
line connection from the provider 55. Thus, the receiver 52a is disengaged from the Internet
network 57.

[0158]

In the above configuration, the receiver 52a is dialed up and connected to the Internet
network 57. Accordingly, as compared with the fourth embodiment in which the receiver
52a is connected by the leased line 58, the communication cost can be further reduced.

[0159]

In the above configuration, when the second to fifth conditions that the receiver 52a
cannot manage the communication start point are selected among the communication start
conditions informed in the above S64a, sometimes the receiver 52a is not connected to the
Internet network 57 in transmitting a video by the transmitter 53a.  Accordingly, in the case
of selecting these conditions, the transmitter 53a has to call the receiver 52a using the calling
method of dial-up connection communication equipment according to the invention. In this
case, the receiver 52a and the transmitter 53a inform the party at the other end of its own IP
address using an electronic mail or through a server as shown in the first and second
embodiments.

[0160]
Although the description of the fourth and fifth embodiments deals with the case

where photographing is designated to the monitor camera of the unmanned parking garage to
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obtain a photographed video as an application example of a monitor camera system, the
monitor camera system of the invention is not limited to this, but it may be used in various
purposes. For example, when the monitor camera is disposed in buildings and warehouses
possessed in various places all over the country, the management firms may monitor the
buildings and warehouses from one office as the parent station. Similarly, it may be applied
to the purpose for monitoring unmanned shops and unmanned convenience store in a drive-in
from a head office. Further, it may be used when a banking agency manages unmanned shop
or an electric company manages an unmanned transformer substation or dam at remote places
from a head office. Further, when the monitor camera is disposed in a delivery place, the
condition of the delivery place can be known at the head office of a device maker, so that the
monitor camera can be made useful for remote maintenance for delivered devices. When the
unmanned cameras are disposed in volcanoes of various places, the volcanic activities of these
may be monitored from the Research Laboratories of the Universities. The monitor cameras
are disposed in the first-food shops, restaurants and convenience chain stores and the data
obtained by photographing the respective interiors of the stores are transmitted to the head
office, whereby various market information pieces such as customer attendance, the number of
customers, constitution, age group or seated places by each time zone, can be acquired at the
head office.

[o161]

In either case, it is not necessary to dispatch a monitoring staff member, so that the
labor costs can be reduced. In addition, the monitor data can be transmitted through a
network such as the Internet so that the communication cost can be remarkably reduced as
compared with the case of using the communication line such as a telephone line. Further,
since the monitor camera is called by the communication line, the parent station may
designate the monitor camera to acquire a video at a desired point of time. As a result of
these, it is possible to achieve the monitor camera system, which may acquire a video at an
arbitrary point of time at a little budget.

[0162]

Although the description of the fourth and fifth embodiments deals with the case
where a controlled system of the child station 53 is the monitor camera 53b, this is not
restrictive. The invention may be applied to the monitor control system in which various
pieces of equipment are controlled systems such as the case where the child station 53
transmits the data acquired using various sensors to the parent station 52, or the case where the
child station 53 controls a motor and a pump according to the designation of the parent station
52. However, when the amount of data transmitted is large as in the case where the monitor
camera 53b transmits the acquired video, the time required for communication is long so that
when the data is transmitted by direct communication using the communication line, the
communication cost rises sharply. Therefore, the effect in applying the invention to the
monitor camera system 51 especially becomes larger.

[0163]
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As shown in the first to fifth embodiments, respectively, the calling method of dial-up
connection communication equipment is the calling method applied to the communication
system in which the calling communication equipment and called communication equipment
are respectively connected to the telephone line, and at least the called communication
equipment is dialed up and connected to the network such as the Internet network and
personal computer communications through the telephone line, and it is characterized in that
before communication through the network, the calling communication equipment transmits a
connection request to the called communication equipment using the telephone line.

[0164]

Thus, even when the called communication equipment is not connected to the
network, in communication through the network, the called communication equipment can be
connected to the network. Accordingly, both of communication equipment may surely start
the communication in a desired timing. Thus, as compared with the prior art, the quick
responsiveness of the called communication equipment can be improved to achieve real-time
communication.

[0165]

Further, at least the called communication equipment is dialed up and connected to
the network. Therefore, the cost in communication through the network can be remarkably
reduced as compared with the case of connection to the network through the leased line and
the case of direct communication through the telephone line. Especially, in the case where
there is a long way between the places for installing both of communication equipment as in
the foreign countries or the like, the cost in the case of direct communication through the
telephone line is very high, so the effect of the invention is great.

[0166]

Although the description of the respective embodiments deals with the case where
both of communication equipment are dialed up and connected, this is not restrictive. As in
the fourth embodiment, for example, when at least the called communication equipment is the
dial-up connected communication system, the same effect as those of the first to fifth
embodiments can be obtained.

[0167]

Although the calling communication equipment informs a connection request by the
telephone line in the above respective embodiments, this is not restrictive. The other
communication lines such as a harbor radio may be used. When the equipment can inform a
connection request to the called end, the same effect as those of the respective embodiments
can be obtained.

[0168]

Although the description of the respective embodiments deals with the case where the
calling communication equipment calls one piece of communication equipment, this is not
restrictive, but two or more pieces of communication equipment may be called. Similarly to

the case of calling one piece of communication equipment, two or more pieces of
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communication equipment are called in order by the telephone line, whereby a number of
pieces of communication equipment can communicate at the same time on the network. In
this case, the user of the calling communication equipment is a convener of a conference. In
this case, network conferencing software enabling two or more pieces of communication
equipment to communicate at the same time is needed, but generally this type of product has
been already used.

[0169]

Although the communication equipment of each embodiment enciphers at least part
of data transmitted by the network such as the user name and the communication contents, this
is not restrictive. In communication through the network, the data may be transmitted still in
the plaintext without enciphering.

[0170]

In the case of transmitting the data still in the plaintext, however, there is the risk that
the data transmitted through the network is tapped or altered. Especially, in the case of using
the Internet network as the network, the transmitting communication equipment and the
receiving communication equipment cannot specify a data transmission channel
Consequently, wiretapping is easy so that the risk of communication jamming is high.

[0171]

On the contrary, in the above respective embodiments, in transmitting the data
through the network, at least part of data is enciphered by various keys of cryptograph such as
a public key of the party at the other end and a common key of cryptograph. Thus, at least
part of the data can be concealed from a third party, which is not a regular communication
party, so that the security to communication jamming can be improved.

[0172]

As the data to be enciphered, cited are the communication content itself, and user
names and addresses of both communication equipment. As the amount of data to be
enciphered increase, the load of both communication equipment increase, so only part of data
may be enciphered in consideration of significance of communication. Generally, when the
user name and address are heard by a third party, the significance of the communication
content is easily estimated. Accordingly, as shown in the first and second embodiments, in
the case of transmitting the user name and address prior to the communication of an image and
a voice, especially preferably these are enciphered. Thus, the security to communication
jamming can be improved without much increase in load of both of communication
equipment.

[0173]

As a method in which each communication equipment obtains a key of cryptograph,
various methods are considered. The key of cryptograph may be previously informed to the
party at the other end by the other communication means such as by mail, and stored in
storage means of each communication equipment such as the flash memory 11 shown in Fig. 2.

In this case, however, the user of each of communication equipment has to set the key of
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cryptograph informed from the party at the other end to each of communication equipment
prior to communication. Since the key of cryptograph is provided for every communication
equipment, as the communication party at the other end is increased in number, the time and
trouble for setting is increased. Further, the key of cryptograph should be changed at need to
improve the security to communication jamming. Accordingly, the user of each of
communication equipment has to inform a new key of cryptograph to all of the parties at the
other end every time its own key of cryptograph is changed.

[0174]

On the contrary, according to the above respective embodiments, the key of
cryptograph is informed through the communication line at the time of causing a connection
request. When the key of cryptograph includes a public key and a privacy key, the public
keys are exchanged through the communication line. On the other hand, in the case of using
the common public key, it will be sufficient that the communication equipment at one end
informs it to the other communication equipment. In this configuration, the key of
cryptograph is informed at every connection request, so that even when the key of cryptograph
is changed from that in the preceding communication, correction is easy. Accordingly, the
key of cryptograph can be easily changed at every connection request, so that the security to
communication jamming can be further improved. In addition, both notification of a
connection request and sending of a key of cryptograph are performed in a batch using the
telephone line. Thus, as compared with the case of individually performing both of them, the
time and trouble for connecting the telephone line can be reduced.

[0175]

Further, the key of cryptograph and the enciphered data are transmitted by separate
communication means. Accordingly, when a third party attempts to cause communication
jamming, it is necessary to tap both of communications, so that the security to communication
jamming can be more improved as compared with the case of transmitting the key of
cryptograph and the data by single communication means. As the communication line, it is
preferable to use the communication line comparatively hard to hear such as the telephone line
for preventing wiretapping of the key of cryptograph.

[0176]

In the case where both of communication equipment communicate with each other
through a server provided on the network as in the second embodiment, in addition to the
above, it is necessary that both of communication equipment register the identifications in the
server, and both of communication equipment inform the identification of the party at the
other end to the server to select the communication party at the other end.

[0177]

In this case, the identification registered in the server is open to the public, so that
when the user name is registered intact, there is the risk of lowering the security to
communication jamming. Further, it takes time and trouble to select a desired identification

among the identifications registered in the server. In this case, it will be sufficient that the
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above public key is used to encipher the user name and register it in the server. Thus, the
user name can be concealed from a third party.
[0178]

In the configuration where the server is provided as in the second embodiment, the
cost for separately providing the server and maintenance cost are needed. Further, when the
server is congested, there is the risk of disabling both of communication equipment from
communicating.

[0179]

On the contrary, the first embodiment provides a method in which both of
communication equipment can directly communicate with each other through the network
differently from the second embodiment. To be concrete, the method includes a process in
which in dial-up connection, the called communication equipment acquires its own address,
and transmits it to the calling communication equipment by an electronic mail. Thus,
differently from the second embodiment, both of communication equipment can communicate
through the network without especially providing a server. As a result, the cost required for
communication can be further reduced. Further, both of communication equipment can
surely communicate regardless of congestion of the server.

[0180]

When the communication through the network is ended, the dial-up connection
communication equipment is disconnected from the network. In this case, when the dial-up
connection communication equipment fails in line disconnection from the network, the dial-up
connection communication equipment is continuously connected to the network, so that the
communication cost rises sharply as undesired. Especially, when a user is absent in the
periphery of the dial-up connection communication equipment, for example, when the dial-up
connection communication equipment is the child station of the monitor control system,
failure in line disconnection is hardly grasped. Consequently, when failure in line
disconnection occurs, the period of time the dial-up connection communication equipment is
connected to the network as undesired is apt to be long so that there is a large risk of
increasing the wasteful communication cost.

[0181]

On the contrary, as in the fourth and fifth embodiments, the calling communication
equipment calls the dial-up connection communication equipment through the communication
line after the end of communication through the network to confirm whether or not the dial-up
connection is normally disconnected. As a result, the wasteful communication cost due to
failure in line disconnection can be reduced.

[0182]

As one example of a communication system to which the calling method of dial-up
connection communication equipment according to the invention is applied, the description of
the first to third embodiments deal with the Internet telephone system in which a video and a

voice are transmitted, and the description of the fourth and fifth embodiments deals with the
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supervisory control system such as the monitor camera system. This is, however, not
restrictive.  The Internet VPN (Virtual Private Network) is constructed and widely applied in
the case of transmitting and receiving arbitrary data.

[0183]

By using the calling method of the dial-up connection communication equipment, the
communication can be started in a desired timing, and also the communication system, which
may reduce the communication cost can be constructed, so that when the quick responsiveness
is strongly demanded as in the Internet telephone system and the supervisory control system,
especially it is preferable.

[0184]

To be concrete, in the supervisory control system, generally the child station is
installed in a place remote from the parent station, and the parent station supervises and
control a number of child stations. Consequently, the cost in communication between the
parent station and the child stations is apt to increase, so the reduction of the communication
cost is strongly demanded. On the other hand, in the supervisory control system, a delay of
designation is directly connected with escalation of an accident, so that the child station has to
immediately respond to designation of the parent station. Consequently, when the child
station communicates with the parent station only through the dialed-up and connected
network, the child station cannot respond to the designation of the parent station, resulting in
the risk of escalating an accident. As a result of these, in the supervisory control system, it is
strongly requested to reduce the communication cost while maintaining the quick
responsiveness of the child station to the designation of the parent station. Therefore, when
the parent station calls the child station, the application of the calling method of the dial-up
connection communication equipment according to the invention is especially effective.

[0185]
[Advantage of the Invention]

According to the invention of claim 1, the calling method of the dial-up connection
communication equipment, as described above, includes: a first process in which the calling
communication equipment transmits a connection request to the dial-up connection
communication equipment by the communication line provided separately from the network
and capable of calling the dial-up connection communication equipment; a second process in
which the dial-up connection communication equipment receiving the connection request is
connected to the network by dial-up; and a third process in which the calling communication
equipment and the dial-up connection communication equipment communicate with each
other through the network.

[0186]

In the above constitution, even when the dial-up connection communication
equipment is not connected to the network, in communication in the third process, the dial-up
connection communication equipment can be connected to the network. Therefore, the

invention produces the effect of surely starting the communication in a desired timing and
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achieving real-time communication in the dial-up connection communication equipment,
which may communicate at a low rate.
[0187]

According to the invention of claim 2, in the calling method of the dial-up connection
communication equipment, as described above, in the constitution of the invention described
in claim 1, the third process includes: an encipher process in which the transmitting
communication equipment between the calling communication equipment and the dial-up
connection communication equipment enciphers and transmits at least part of the data
transmitted in the third process; and a decoding process in which the receiving communication
equipment decodes the enciphered data.

[0188]

In the above constitution, at least part of the communication content is concealed
from a third party other than the calling communication equipment and the dial-up connection
communication equipment by encryption. As a result, the invention produces the effect of
improving the security to communication jamming as compared with the case of transmitting
the communication content still in a plaintext without enciphering.

[0189]

According to the invention of claim 3, in the calling method of the dial-up connection
communication equipment, in the constitution of the invention described in claim 2, the first
process includes: a process in which the calling communication equipment or the dial-up
connection communication equipment informs the party at the other end of a key of
cryptograph used in encipher.

[0190]

In the above constitution, both notification of a connection request and sending of a
key of cryptograph are performed in a batch. Thus, the invention produces the effect of
transmitting the key of cryptograph at every connection without any increase in time and
trouble for connecting the communication line, and reducing the time and trouble when the
key of cryptograph is changed.

[0191]

Further, the key of cryptograph and the enciphered data are transmitted by separate
communication means. As a result, the effect of further improving the security to
communication jamming such as wiretapping and alteration of data is also produced.

[0192]

According to the invention of claim 4, in the calling method of the dial-up connection
communication equipment, as described above, in the constitution of the invention described
in claim 1, 2 or 3, the third process includes: a process in which both of the above
communication equipment inform the sever of their own identifications; a process in which
both of the above communication equipment inform the server of the identification of the
party at the other end to select the communication equipment of the party at the other end; and

a process in which the server relays the communication between the selected communication
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equipment,
[0193]

Therefore, the invention produces the effect that both of communication equipment
may surely start the communication in a desired timing through the server provided on the
network to achieve real-time communication.

[0194]

According to the invention of claim 5, in the calling method of the dial-up connection
communication equipment, as described above, in the constitution of the invention described
in claim 1, 2 or 3, the third process includes: a process in which the dial-up connection
communication equipment obtains its own address in the current connection; a process in
which the dial-up connection communication equipment informs the calling communication
equipment of its own address by an electronic mail; and a process in which the calling
communication equipment and the dial-up connection communication equipment specify the
party at the other end by mutual addresses to communicate with each other.

[0195]

Therefore, both of communication equipment may communicate through the network
without especially providing the server as in the constitution of claim 4. As a result, in
addition to the effect of the invention described in claim 4, the invention produces the effect of
further reducing the cost required for communication and surely performing communication
regardless of congestion of the server.

[0196]

According to the invention of claim 6, as described above, in the constitution of the
invention described in claim 1, 2, 3, 4 or 5, the calling method of the dial-up connection
communication equipment further includes: a fourth process in which the calling
communication equipment directly calls the dial-up connection communication equipment by
the communication line to confirm whether or not the dial-up connection communication
equipment normally disconnects the line from the communication line, after the third process.
[0197]

Therefore, the invention produces the effect that the calling communication
equipment can surely recognize failure in line disconnection of the dial-up connection
communication equipment to surely prevent the generation of wasteful communication cost
due to failure in line disconnection.

[0198]

According to the invention of claim 7, the supervisory control system is, as described
above, configured so that the parent station includes: the parent station communication means
for calling the child station through a ring enable communication line to transmit a connection
request, and then communicating with the child station through a network provided separately
from the communication line, and the child station includes: the child station communication
means connected to the network by dialing up it on receiving the connection request through

the communication line to communicate with the parent station through the network.
44

Sony, Ex. 1002, p.1167



[0199]

In the above constitution, after the parent station communication means calls the
child station using a ring enable communication line, the child station communication means
is connected to the network by dial-up connection which enables communication at a low rate
to transmit and receive the data through the network. As a result, the invention produces the
effect of achieving the supervisory control system, which may remarkably reduce the
communication cost between the child station and the parent station, while the child station
can immediately respond to the designation of the parent station.

[Brief Description of the Drawings]

[Fig. 1] Fig. 1 is a block diagram showing the configuration of the principal part of the whole
communication system according to one embodiment of the invention.

[Fig. 2] Fig. 2 is a block diagram showing the configuration of the principal part of a
connector provided on the calling and called communication equipment of the above
communication system.

[Fig. 3] Fig. 3 is a block diagram showing the connecting relationship of communication
equipment according to one embodiment of the invention.

[Fig. 4] Fig. 4 is a flowchart showing the operation of both of calling and called
communication equipment in calling in the above communication system.

[Fig. 5] Fig. 5 is a block diagram showing the configuration of principal part of the whole
communication system according to another embodiment of the invention.

[Fig. 6] Fig. 6 is a flowchart showing the operation of both the calling end and the called end
in calling in the above communication system.

[Fig. 7] Fig. 7 is a block diagram showing the configuration of the principal part of the whole
communication system according to still another embodiment of the invention.

[Fig. 8] Fig. 8 is a flowchart showing the operation of both the calling end and the called end
in calling in the communication system.

[Fig. 9] Fig. 9 is a block diagram showing the configuration of the principal part of a
supervisory control system according to still another embodiment of the invention.

[Fig. 10] Fig. 10 is a block diagram showing the configuration of the principal part of
a receiver in the above supervisory control system.

[Fig. 11]Fig. 11 is a flowchart showing the operation when the parent station calls the child
station in the above supervisory control system.

[Fig. 12] Fig. 12 is a block diagram showing the configuration of the principal part of
a supervisory control system according to still another embodiment.

[Fig. 13] Fig. 13 is a flowchart showing the operation when the parent station calls the
child station in the supervisory control system.

[Description of the Reference Numerals and Signs]

2,22, 32, 42: communication equipment

3, 33, 43: communication equipment (dial-up connection communication equipment)

4,34, 44, 54: telephone line (communication line)
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7,37, 57: Internet network (network)

38: server

48, 58: line (network)

52: parent station (communication equipment)

52a: receiver (parent station communication means)

53: child station (dial-up connection communication equipment)

53a: transmitter (child station communication means)
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FIG. 1:

US.A

JAPAN

2a: CONNECTOR

3a: CONNECTOR

4: TELEPHONE LINE

5, 6: PROVIDER

7: INTERNET NETWORK

FIG. 2:

TO TELEPHONE SET

TO COMPUTER

4. TELEPHONE LINE

11: FLASH MEMORY

12: INTERFACE PART

13: COMMUNICATING IC

16: STATUS DISPLAY LIQUID CRYSTAL PANEL

FIG. 3:
4: TELEPHONE LINE
22a: CONNECTOR

FIG. 4:

- PROCESSING OF COMMUNICATION EQUIPMENT 2

START

Sla: CALL THE COMMUNICATION EQUIPMENT 3 ON THE PHONE.

S2a: TRANSMIT PASSWORD, ELECTRONIC MAIL ADDRESS AND PUBLIC KEY OF
COMMUNICATION EQUIPMENT 2.

S3a: RECEIVE MESSAGE OF THE PARTY AT THE OTHER END.

S4a: DISCONNECT THE PHONE.

S5a: DIAL-UP CONNECTION

S6a: START NETWORK CONFERENCING SOFTWARE.

S7a: ACQUIRE ITS OWN IP ADDRESS.

S8a: TRANSMIT ELECTRONIC MAIL IN WHICH ITS OWN IP ADDRESS IS
ENCIPHERED.

S9a: DECODE IP ADDRESS OF THE PARTY AT THE OTHER END.

S10a: NETWORK CONFERENCE

S1la: DISCONNECT DIAL-UP CONNECTION.

END
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- PROCESSING OF COMMUNICATION EQUIPMENT 3

S1b: RECEIVE WAIT, ON

S2b: RESPONSE ON THE PHONE.

S3b: THE PARTY AT THE OTHER END IS VERIFIED?

S4b: CONNECT THE TELEPHONE SET.

S5b: TRANSMIT A CONNECT ENABLE MESSAGE, AND PUBLIC KEY AND
ELECTRONIC MAIL ADDRESS OF COMMUNICATION EQUIPMENT 3.

S6b: DISCONNECT THE PHONE.

S7b: DIAL-UP CONNECTION

S8b: START NETWORK CONFERENCING SOFTWARE.

Sob:

ACQUIRE ITS OWN IP ADDRESS.

S10b: TRANSMIT ELECTRONIC MAIL IN WHICH ITS OWN IP ADDRESS IS
ENCIPHERED.

S11b: DECODE IP ADDRESS OF THE PARTY AT THE OTHER END.

S12b: NETWORK CONFERENCE

S13b: DISCONNECT DIAL-UP CONNECTION.

FIG. 5:

U.S.A.

JAPAN

32a: CONNECTOR

33a: CONNECTOR

34: TELEPHONE LINE

35, 36: PROVIDER

37: INTERNET NETWORK
38: SERVER

FIG. 6:

- PROCESSING OF COMMUNICATION EQUIPMENT 32

START

S21a: CALL THE COMMUNICATION EQUIPMENT 33 ON THE PHONE.
S22a: TRANSMIT PASSWORD AND PUBLIC KEY OF COMMUNICATION EQUIPMENT
32.

S23a: RECEIVE MESSAGE OF THE PARTY AT THE OTHER END.

S24a: DISCONNECT THE PHONE.

S25a: DIAL-UP CONNECTION

S26a: START NETWORK CONFERENCING SOFTWARE.

S27a: ACQUIRE ITS OWN IP ADDRESS.

S28a: ENCIPHER ITS OWN IDENTIFICATION AND REGISTER IT IN SERVER.
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S29a: SELECT THE IDENTIFICATION OF THE PARTY AT THE OTHER END.
S30a: NETWORK CONFERENCE

S31a: DISCONNECT DIAL-UP CONNECTION.

END

- PROCESSING OF COMMUNICATION EQUIPMENT 33

S21b: RECEIVE WAIT, ON

S22b: RESPONSE ON THE PHONE.

S23b: THE PARTY AT THE OTHER END IS VERIFIED?

S24b: CONNECT THE TELEPHONE SET.

S25b: TRANSMIT A CONNECT ENABLE MESSAGE, AND PUBLIC KEY OF
COMMUNICATION EQUIPMENT 33.

S26b: DISCONNECT THE PHONE.

S27b: DIAL-UP CONNECTION

S28b: START NETWORK CONFERENCING SOFTWARE.

S29b: ACQUIRE ITS OWN IP ADDRESS.

S30b: ENCIPHER ITS OWN IDENTIFICATION AND REGISTER IT IN SERVER.
S31b: SELECT THE IDENTIFICATION OF THE PARTY AT THE OTHER END.
S32b: NETWORK CONFERENCE

S33b: DISCONNECT DIAL-UP CONNECTION.

FIG. 7:

US.A

JAPAN

42a, 43a: CONNECTOR

44: TELEPHONE LINE

45, 46: ACCESS POINT

47: PERSONAL COMPUTER COMMUNICATIONS SERVER

FIG. 8:

- PROCESSING OF COMMUNICATION EQUIPMENT 42

START

S41la: CALL THE COMMUNICATION EQUIPMENT 43 ON THE PHONE.

S22a: TRANSMIT PASSWORD AND PUBLIC KEY OF COMMUNICATION EQUIPMENT
42.

S43a: RECEIVE MESSAGE OF THE PARTY AT THE OTHER END.

S44a: DISCONNECT THE PHONE.

S45a: DIAL-UP CONNECTION

S46a: START NETWORK CONFERENCING SOFTWARE.

S47a:  ENCIPHER THE COMMUNICATION CONTENT BY NETWORK
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CONFERENCING SOFTWARE AND COMMUNICATE.
S48a: DISCONNECT DIAL-UP CONNECTION.
END

- PROCESSING OF COMMUNICATION EQUIPMENT 43

S41b: RECEIVE WAIT, ON

S42b: RESPONSE ON THE PHONE.

S43b: THE PARTY AT THE OTHER END IS VERIFIED?

S44b: CONNECT THE TELEPHONE SET.

S45b: TRANSMIT A CONNECT ENABLE MESSAGE, AND PUBLIC KEY OF
COMMUNICATION EQUIPMENT 43.

S46b: DISCONNECT THE PHONE.

S47b: DIAL-UP CONNECTION

S48b: START NETWORK CONFERENCING SOFTWARE.

S49b:  ENCIPHER THE COMMUNICATION CONTENT BY NETWORK
CONFERENCING SOFTWARE AND COMMUNICATE.

S50b: DISCONNECT DIAL-UP CONNECTION.

FIG. 9:

52a: RECEIVER

53a: TRANSMITTER

54: TELEPHONE LINE

56: PROVIDER

57: INTERNET NETWORK

FIG. 10:

TO ISDN LINE THROUGH DSU.

TO COMPUTER.

11: FLASH MEMORY

12: INTERFACE PART

13: S/T POINT I/F

16: STATUS DISPLAY LIQUID CRYSTAL PANEL

FIG. 11:

- PROCESSING OF PARENT STATION

START

S61a: CAUSE A RECEIVE REQUEST.

S62a: CALL TRANSMITTER ON THE PHONE.
S63a: INFORM PASSWORD.

S64a: INFORM COMMUNICATION PARAMETER.
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S65a: TRANSMIT RANDOM NUMBER TO TRANSMITTER ON LOGIN NAME INPUT
SCREEN.

S66a: ACKNOWLEDGE TRANSMITTER BY PASSWORD.

S67a: RECEIVE ENCIPHERED VIDEO DATA.

S68a: CALL TRANSMITTER ON THE PHONE, AND CONFIRM LINE
DISCONNECTION ACCORDING TO RING TONE.

S69a: DECODE VIDEO DATA.

END

-PROCESSING OF CHILD STATION

S61b: RESPONSE ON THE PHONE.

S62b: VERIFY PASSWORD, AND TRANSMIT RESPONSE MESSAGE.

S63b: RECEIVE COMMUNICATION PARAMETER AND DISCONNECT THE PHONE.
S64b: WAIT FOR COMMUNICATION START CONDITION.

S65b: ACQUIRE A VIDEO, ENCIPHER AND DIAL-UP CONNECTION.

S66b: ftp CONNECTION REQUEST TO RECEIVER.

S67b: TRANSMIT PASSWORD CREATED BY ENCIPHERING RANDOM NUMBER TO
RECEIVER.

S68b: TRANSMIT ENCIPHERED VIDEO DATA.

S69b: DISCONNECT DIAL-UP CONNECTION.

END

FIG. 12:

52a: RECEIVER

53, 53a: TRANSMITTER
54: TELEPHONE LINE

55, 56: PROVIDER

57: INTERNET NETWORK

FIG. 13:

- PROCESSING OF PARENT STATION

START

S6la: CAUSE A RECEIVE REQUEST.

S71a: DIAL-UP CONNECTION

S62a: CALL TRANSMITTER ON THE PHONE.

S63a: INFORM PASSWORD.

S64a: INFORM COMMUNICATION PARAMETER.

S65a: TRANSMIT RANDOM NUMBER TO TRANSMITTER ON LOGIN NAME INPUT
SCREEN.

S66a: ACKNOWLEDGE TRANSMITTER BY PASSWORD.
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S67a: RECEIVE ENCIPHERED VIDEO DATA.

72a: DISCONNECT DIAL-UP CONNECTION.

S68a: CALL TRANSMITTER ON THE PHONE, AND CONFIRM LINE
DISCONNECTION ACCORDING TO RING TONE.

S69a: DECODE VIDEO DATA.

END

-PROCESSING OF CHILD STATION

S61b: RESPONSE ON THE PHONE.

S62b: VERIFY PASSWORD, AND TRANSMIT RESPONSE MESSAGE.

S63b: RECEIVE COMMUNICATION PARAMETER AND DISCONNECT THE PHONE.
S64b: WAIT FOR COMMUNICATION START CONDITION.

S65b: ACQUIRE A VIDEO, ENCIPHER AND DIAL-UP CONNECTION.

S66b: ftp CONNECTION REQUEST TO RECEIVER.

S67b: TRANSMIT PASSWORD CREATED BY ENCIPHERING RANDOM NUMBER TO
RECEIVER.

S68b: TRANSMIT ENCIPHERED VIDEO DATA.

S69b: DISCONNECT DIAL-UP CONNECTION.

END
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sy, 7> 2—3w MEICEEREL 7218, Ladd—N
LMERRAT 5, SBERRINEEEHEATS L. Y
—Ni, —H L OBEEMANFHT B, TOHFE
=D 1 P77 RLANEH LT —% 75 LAEFOME
THEBRIREAENLDT, FEEHIE. HIFDIPT
KL RAEHBARENE, TOFR, BATIVT v T
BLTVWAEEESENTHH>TH, M5HEEGBET
&%,

[0011] &AM, P—/VEFRITZHAIE, Y—
INEHERT BN H D HEFBRS D 0D I
WIS RET B, Eho, Y—SDNRATHTZHEIC
13, EiEEHEEHFOBERELHENTNTEERE
TERVEVIBBELIRET S, E5Ic, Y—\NTHl
EHFRETHEIHEIISNTELY, OB ERT
RO B EHEMTH B, FIZIE. BIEESTIE. UL
TOLSHHEEFECE-> T HFEET T LEDHEZN,
Thbb, HBERKBRE. TV—/ \\HSOEFEHRT
bo Y=\, BB THHOY X M ERRL. Bl
E¥35E, ZOV A MR SITEOMFEERRT 5, C
DHETIE. BEFEREZ B> T, HEROFR
MHIKT B

[o012] &Ffz, Y= EZBELIZLLTE, HEO
BEERE Ty U= ZICER S N TO AT IUEL BE
EEIRTE RO BV RIS, AL UTHRIRENT
DL,

[0013) A#MAIG., LEROMBESEELTREN
LOTHY, ZTORWNE, WIHRIOEERERNF Y b T
— T RATINT » TEMENTOREEIC. BB
HISOENGH LT & 2BEMEROTUH U AR e R
HerLicdhsb,

[001 4]

[ FRBART B 72D TFER] Ry 1 JEHIcR S 4
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ATIT w THEOBEBEOFCH LB, Ry b
—INEATINT v THEENDZ EALTIVT v THEHE
EHESOMEUHUAIETH T, LElEEfiRd 51
DT, UTOZTREZATOS T EEZFME LT,
%o

[0015]) 9kbb, Litky h7—7 &I BT
SN, FEREATIVT v TEYSHEES LU URTRE
IHBEERIC K > T, HHUOBESHIIN XA T ILT
TSI ER B LA A 1 TR . #H
KEZ T2 AT IVT v THEGBERISN. ik b
T=INEALTIVT w THERT AE2 TR, ki
bI—=0ENLT, REOMEEIEE XA TIVT T
HEOECHRES EMMET A 3 T EERA TV,
[0016]) &k, Lk Fy—r LT3, Hlx
W, AV Z—%y Mz E, axryayLARDRy
FI—OR RV AVEERENFTF SN, LidEEm
MEUTIE, BRI, EsEERCOIIAIERG EHET 5
n%,

[0017] —f&ic. HEEFUHERORY FT—5
&, FEEERRT L, HEFEMUE LT oBE R &
ICHNRTERNER TH B, Fioe BATIVT v T
DEIIC, BEKSENIRBICIS TRy MT— 7k
THPBICIT, v b T—7 LIEEE L OWER L,
BlzIE, 7 RLREE, 2w FT—Y EOBEEL 2o
IBERECMOFRE AT ES, LIzh->T, B47
VT TEEE NIOAERERE. LOWERRERVT
HEBETZHA. BXU. v hI—7 LEERICT
BRI NBE AT, BEEBOKBHTTEET H
%,

(001 8] LA Tld, BB EMIRL X AT
VT TERGLREMEE L OWBEHEES. Ry hT—2
ENLUTHBIET 2N, FEOBE#SIE. Z47 )V
7w T RO AR R R R 2 B, THUCKD.
EATIVT v THFBEHEN 2y MU= J IS h
TORWVIBETH->TE, LEE 3 TRICEU %85k
Wi, 2y PIT—IN\BEHE RN TED, TN
A, BORESTEETER XA TIVT v THOEEK
EHNT, FIEEDZA I Y THEICBERATE,
VTR A LAMEAEIREC R o

[00109]) &/=, FRE2OFRHARZ XA TIVT v
THFGBEHEEROMCH UATEL. F5KIE | iR R
ORFEICENT, FRlE 3 TG, LR lo@EEs
BBECHEATIVT v TEHOH IR 5 B THELO
TSI, S 3 TRICTEHT 37— XD 7<
L& —EERE LU TORET BB TR L . ZERIDE
IS, B b NI T — &M TR e
BATVAT ERFMEL TS,

[0020] %, BELTZRIERT MEL. B
k&t b THEOR AT B4R, Ak
% HWTHT ML, AHEE & R ORERE ATV TiE R

@

BETE10—155040

IEAERE, MroOREREATE %, iz, WBiE
e, 3 IRICHTI > T, BRI, ERd 1 TRT
DEE, HBNE, IR L, FEOFEICLD., HiE
DESFSECHEFONERL & OB SEERGL T 5,
[0021]) %v bU—PENLCBETZHE. G
ENBTF—2, BHHLZOERSATNEHNDD

B, B, 2w IS E LT, A E—2y MY
EERT BH A, BEMB L UZEROBEREN
F— B OIEEREIGET E IRV, B E, WB{ED
THEOEREIEARE,

[0022] LCAH, LiTHKTI. BENBDD

B, Wl Lb—fid BPAC K-> T, BEOEE
BB LUAATIVT v THESEOEHEUNDOE =&
SEHENTVS, O, BENFERSLET,
XD E EmET BFEICANT, BEWBEICHT L
ehEELTES,

[0023] &k, BEETET—2I&, FIZE BE
NEZDED, MBEHEEOFEAELHIVET FLA
BREDETEND, FIEL. BBk 57— X EhEK
TBINE- T, TEEHESORAENIEATLOT, BE
DEBEHERERL T, —HOT—ZOHREISELTE
Fu, —HRlC, HHEBERYT FL AL ELNE=FICHEE
ENB L, BERNEOEEE AR NPTV, Lz
5T, ERREHELEO@EEICKL-> T, EHEGST
RLAALEEETHHEAICIE. INSEEBILT ST
EMBICHEEND, Chuck D, MBEEROEER
HiEnER 5 e al, BEHHICT 2 ReEEm L
T&%,

[0024]) E5iC, RS DIUARZ XA T LT
v THEOBERRONECH UL, G 2 5dinF
BHORERIC VT, EREE 1 TR, HERI0BIEMES
HHNNIEATIVT v TEFOEEERD. RSO
HIENBE S RAETFIGIT 2 TH2ZFATVS T
LAY LT B,

[0025] &, BSLOBICAMEEERT 35

B HFICE. DS OMERICHIRL 72 gk &
N5, &z, LEOHSHEAOCHESLTEHE. 4
FEESEMATFIES NS,

[0026]) LMK TIE, BhusREICh SRk
THDT, FEEE L X LIESRATEUIGAT
HoTh, AHEREAL, FBERRIE. LT
—REEZTED, MAT, BEERERANT, BRE
SROOMEH] & B OB & DA% TR L TT-> T

%, L= T, MEEEIICITIBEICHANT, #@E
BT A FRIAHE T 2 5,

[0027]) &5ic, HIRIE, #EELICK->T, K
BAELETRIEA. SBEHRE. BREMCESRET
ETHLENHS, BRI, TNETNOBEREEC
JNEINEOT, $H, WGHEOR T 2 L. &
SERFOFMEIIAT B, THUCHL T, oRIFA3 DD
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RO T, BREICESREENL Tlh, &
RETOETET BREAED T, BEROFRE
WTE%,

[0028]) 7=, BEEHL, BEmBENLT, BF
DBEHIMOE I N, YIS B T kah:T
=23, R bI=7ENUTEEESNS, Lizh->

T. BEEWBREOWHEEHAZIGE, WHOBEEE
TIEREND B, COBR, B—OBEFEICT, B
LT — 2 EREET BIGAICIART, WS
TR ERETES,

(0029]) —A. @EREADHENARD XA TINT v
TERDCHE O T L AR, FSRIEL. 25721
3 REHOHPIOMEIC IO T, Liddky =2,
FILBIOBEMER & XA T7IVT v TiERaIEss & O/
DBEETHTZT— DRI ONTRY., FEE3T
. bOEREEEERS, SRR T BE gy —
INENEIEAT 2 TR LEImEERSEA. BT
DESAAZ LR —/ BRI L T, HTEOBERES R
REZTHFLE., bt — SASEIR S N iSRRI o
EBETHTZTREEFATHSZ LR E LT

%o

[0030] %, kigxv bUy—2 LT HIZ

. A A—Fy ML, axriay LMDy
IO BFSNG, Flo, TOHETIE, btk
TH2HDWVNE3 THEILT B FGEL=F—2& L
T, WECHEBOBREIET 5N,

(003 1) FEBRTIX. FHREL LRRIC, 417
VT TIEGOBEBIR Ry b= IR N TV
WIEETH-TE, Bk 3 TRICHIT 2lEREC .

Foy NI—=ONBREE L ENTES, THICED,
EEHEINE, Ry VT—2 RSN m L
T, DR A I T THERIGBEAIRTE S, &

B, V= \IDWBREENTEHETH->TE. FHH
PERESLUTERT S C LIck-> T, MBERSOME
AELEBEZELOCBRFICERTE S,

[0032]) F£/, JRESORINCBREZZAT AT v
TESOBEREROMUH LA, BEREL, 2 201
SEROHBHADHERIC BN T, Ligky FU—2d, #
I, AV B—Fy Mk &, T— 2R {ETHHE 4
By NT—=JIBI BT FLRICK » CEERERE
TBHLHIC, FATNT v THEFGRERIORLT, &
FBICEEROT FLARRID S TR Ry hT—7TH

D, bali 3 TRUE. A TIVT TG,
RERICB 28507 FLAZIET S TRE, &7
A= & >T, BATIVT v TGRSR, 3T
IOV, HERAFIHOT R L AZWENT 2 TR &, a0k
HIOBERBB L UA AT IVT v THEEEEREN,. 5
WOT FLARKDHEEAFEL GEET A IREAER
ATNBZ EEFIME LT D,

[0033) £TAT, XATIVT v THFE S0

©)

T 10—155040

BEIE, Ry b=V LERTAETT FLADKE
THb, LEN-T, HEROBETIE. REEMOMWER
BHNZEHOT RLARTBTES, AA4TIVT v IH
FEnBEERRELE. Ry T ENLUTEET
LZALAN

[0034] —A. FERE 4 DO AHORKO L S
I, EEEHEAREOBEEP#T 20—/ Ry T —
TICRIBEEIIE, BATIVT v TR S NBER
At TH-> T, ASZMEBETES, £25
M. TORBIE, H—7 VEBICER B EHOHRE
ERREL RS, £l Y=/ \DRAE > TV BBEIC
. TGS TR TERL A ENAH B,

[0035] CHUCKH LT, aRIE 5 uddROFEHDOREK
Tld. ZATIVT » TEFBERSRE. v FU—JI
LU, BS0OT RUAHMEE LIZBE T, FHAEH
DEEBHINGEZET NLARWHTE 5, ThICED,
EREAOEROL S, F—\ERIZBT LA W\
EEMIE. Ry MUV ENLTEETES, LN
ST, AR 4 FDHOFEADMRIC LT, dEc sy
LEMZEOICHIRTE S LRI, Y—\DiRMICEE D
5, mBEEIE. BRIGBETES,

[0036] £CAT. v bT—ENT ZBEIK
TEHE, BATNLNT v TEEOEGHERE, 2y FU—
7 L OBERYINT B, T, RATIVT v THERSE
BHERA 2y b7 — 7 EOEKRYMNCART B L. 4%
ZATIVT v THFGBGHEE. 3y bT—TICERE
NI HOT. BEBANTHEICERT 5, R #l
W BATNT v TR BEHER BRI AT L
DFRTHBEERY, RATIVT v TR
FERCHERENOZOERICIE. ERRYIBTC AR LT
LARMRLIC W, LAt T, BIERYIKHC R L 7-35
B MEAATNT v TERDREKEN T R Y b
T—Z I ENB RN ES KOABTH D, Bk
BEEAMEAT ZENNAE,

[0037] THICHLT. FKECDKICHRS XA
TIVT w TESSHEHESOFECH U AR, fBRIL
2. 3. 4EIESTEHORHEOHAKICENT, &5
2. LA 3 TREDE T, LatRRIOBEHaEN X4
TIVT v THESSHEHA A L all (i TIEEE O
LT, WEAATIVT v 7 EE e h Y BE miR
L OERMER R EEICUM U S ST 5584 T
BAREATVAIEEME LTV,

[0038]) LaBHEICINT, FEHAOMEHEN.
BATIVT v THEEBEREE L OBEMETI 5 L. 4
ZAE, EETUH UBORHE LEXLIC K-> T, BER
MO ERHRT 5. THUCKD . FEEOE 1S
W, HATIVT y TEREE RO BRI R e i 52
ICEHTCE %, LIz T, 2L, HHRIOBIEH
IEATIVT < Tl A\ TR AR L
120 RO SRR AN A T IV T v TR
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BEBBOREEFNEVTERE T 24 L, Y
KIMBRM U BT ENTED, TORR. aHRYIEO%
B ERT 2 BB CEEEHORERHERICH L TE

B

[0039] %&b, ERMPERINTOSHME. ER
I E T B & T ¥ - ot Uit v 258
EERROB AL, FTEEROMEH LEAHZ E TETEL
WA IS, RATIVT v TERSBIERIRIET B &
HiC, WERRHCBOT, RO SRR L
LHATEEEE TSRS 5 C Lic k> T, EROUHT
RHRTED, TORE. FHOBEHEN FEFE
[HELE TICEBF O UICER U 7= a2 Uil d ud,
BATIVT v THRBIHEHERM 20y BT — 5 L OIgE
EEICUWCEIGETH-> TLBERBITETH

5o

[0040] &ZAT. WPRIT 1 ORINARB XA T IV
Ty TEREBEHEOM U LAEERVS & gD
BA 2T TBRIEOBEATIRET, HD. EBEBRMEH
WTEBIMES AT LEHERT X 5,

(004 1] TCT. BEHAEEI AT LT, —iRIC,
TRMN, BE,SENBINCREINTEY ., HD,
HRMEE DT RESERGRT 2, Lizh->T, 8HR
EFREMBET BREOLNE, HMALIBTHD ., W
BEAOBENM R BREN TS, i, RESHTE
BERY BGEG L. FRVBRENELT 57— 2k
F—ZOBAE, F—2BEMMEDTEOOT, U LA
BEBERREN U CLET— 2R mETR L. SVl
BEANDEICES, —H. BEREEY 2T LT, 8
TROBNIWEROIERICEHET 0T, Tk, B0
FERICHEEIC S LS 5xuy, LEEA->T, &
ATVT v TERIC K DB ENS Xy N T—0DR%E
NLT. FRIEROEEY 354, FRIVEROET
ICHISTEY, R RESg3ENIH B, hHo
R, EEREES 27 LTI, BROERICHT 52T
ORISR/ F £, SBIEBPAEIHT % 2 £hsal
RKDLNTU D,

[0042] THICHLT. FRET OFBPICHRLER
Bl 27 L, it T B7nhic, RiErkEs
EETRTRRE. Y% TRE ORI K - T hidR i
BAHET BHE & R HA B REIE S X7 LBy

T, FEE#RE. FOH LA OBERREZ /T LT R
FREZFECHL., BRERERAT%T, L@ EER
ST SNy MU — I Bi T Ll EadifE
THHEMETFRERA. LiITRIE. LRBEERL
LT, PRS- 7% T, By by
— VIR ATIVT v TEREL T, Sy bT— 7l
TLEHRB LBET A TRBETFREHA VAT LR
e L T35,

[004 3] EadtpdictsnT, o)z FF

W FIZE, I SOIRTAH - 1R s LT EOR

()

FBATE10—155040

AT, Bk EOBEERREN L TFRETUEYT, —
. FUOFHBETFERE, a5 OBMEREZ
Wolzth. HATNVT v ITERCL-> T, WRE 7>
Z—2y R ED TRy N7 OIS b, T
D&, BRE, FRE Fy bT=0ENLTT—X
EEZT B,

[004 4] FEHER T, FRY, ZOHETERE
BEI RATIVT v THEICK>T, v hU—7 LR
ENTVBOT, WMEEHOHZRNT, FRVFRE
BETRHEICHART, BEBATKREICHIRTZ S,
—7. FUHUABEGRERRREZ AV BRNTFRZ
UHLER. 3y bT—=2ENLT, T—20EEG
MTONZDT, lhild, FIEDRA IV T THIED
WERBBTES, TNSOER. HROBRICHL

T, FRNEISARETH O N5, TR EBR L OO
A B R A K HRTRE A B I S X 7 L IR T
&b,

[0045]

oy £ EDfE]

(55 1 OFEHEFRE) RRIAO—FEMFERICDVT M &
WU L IZEDOCHIAY 2 LT D@D THB, FE
FEREIC 155 XA TV T v THGOBE RO U LA
Hild, A & B & AR K U R — ey
MAENMLUTCEETE. »o. Pl L& HHlo®BE
HERDA 22— 3oy MRNE A TIVT w THEREN T
BUHE Y A7 LICHAE NS LATETH > T,
W, BARETAVALRE, BIESCEIET A
BB ETH S, s, KATIVT v TEREEL.
W{HERRAS A > Z—Fy MR ED 3y FT— 7 Lk
BREEINTELT. BBEEIILBELILI L &

W, 3y bI—T LT AETH S,

[0046]) LUFTld, LU LARE. BLU. T
T EHET BESHINC DUV TR BN, HamE
BESMER SN A BEY X7 LICDWTEAT 5, 97%
bbb, B UTRT XIS, AEMEREICRSBES AT
L1id, EAEUHUAEZ LG L, SRS 200030
A HTEERR 2 BXRU 3 ERA T 5, REHR
HETIS, BEERIE2 - 3OVITNHHANC K B0 H
BN R B E, FRCRDSNTHR ST, milfEHds 2
< 313, BT B I DI, FIHAES K U O
EEARF LTV 5, Ads, Bl 2@Emes2 - 3

M. EEFEEROBECERO A A TV Ty THR GRS
IG5,

[004 7] FimBEHEE2 - 31d. TNETHEFE
B OGREERD 4IXEBRIN TS, FEEEER4

&, Mz, 1 SDN ( Integrated Services Digital
Network) 72 EDTVHVERR, HDNNET 1 JERR
KETHYH. BEEHRE2 - 313 R XTIV
g8 LT, BRUAWEERRR 4 DA T
OREBTENTES, ThUckD, Sz -
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34, EEERAENLT, BDICHFETTHL, &
BlfETE S,

[(0048] &/-. ZiHEHE2 - 3OMHBIX. 1>
Z—3y MEFEEE (oA X)) 5HBVIE6ITHIA
LTHED, BEMIR2 - 3. XAT7IVT7 v 7k
ST, A2 Z=3v Ml (v FT—=7) TREINTFN
HHTE %, RiEEKE2 - 313, IR ERE
B 2 BB EAHBOT, MIWIAKS - 61
. MUBRENESRE NS, LINTlE. SBHOMTI L,
TERIS 2 (o 703 A A 5 ICDWTEAT B, 7o
INA X6 DK EFERECH S,

[0049] BHAMICIE. Ta/1 &5, EaMEH4
2T U GIHGEHERS 2 D SECESRE 2 TG 6, 7hy
> b (FHER #RT1IDE. &1 DBICTFORES
NIRRT —REBANERD, THYY B EISAT—
REDIBEMEDBE, TunA X513, A5MEEL
TWABA Y Z—3y M7 HICEIB7 RLA (1 P77
FLZ) D3 BZENTWB T PT RLAR, YLEER
W2OMMFD I P7 RLRELTHDLYETS, Thick
b, WEKIR2 1L, BRERRBCBU3E501PT7 FL
AmEBHTED, TOER. BEHKIE2IE TEORE
SH|ICRYIS NI T =25 (F—2TF L) BERLT
TUNAESAEHLTZD, TRA R 5 0 5%IFE -
=275 L0055, BAY0T— 275 WE#ilT
&%, Tung X5k, BEER2HISOT—2YS5 L
A Y R—=F0y METNREL, A2 Z—Fy MY T
S5DT—HR 55 LEBEMEs 2 ~\EHET %5, Thick
h, BEMEE2E. BEEDIPT RLAERALTE
AV Z—Fy METNEH T E S,

[0050] 7ung X5, ZAT7IVT v THFEC K
BIMABOB T, I PTRLARA VEZ—%y MBT &
OEFARRE ERHE LTV, LIEH->T, Tand
ZBILBNT, BATIVT v THEROBEREE, 3
B2 HWEED T P77 RLRERFL, EROBEER
ENLTA > Z—% MAT EHEEHER L TV 584,
Thbb, GINHREGOEREAICHN TR FEEINT
WBHT EHBL,

[0051]) &7, TrA X518, BEERAZTL
TS 2 LI5S B 1-0ic, 7 7 RS> Ml
ATB%, TOVARAL Y ME, W2, HTNREECE
ETELHENG Y, BEME 2 DERICEINTE
b, EEHE2 1. A K5 LBET B, EiEE
A O/ GHBFD ELMAZTENTES,
[0052]) &lc, TaRr& 513, BIEEE2DX
—I—\TEH B, BHEMICIE, TN X513, @
IR 21, EFA—LT RLAZETFHNOHTTH
DL THUCHIS L7z BIR U ERIEE (A—LRy 7
2) ZIEA TS, BEHKRE2FEOEF AL, 71
AR EABES N, TTA K 5%, 8 KIS 2 50D
EFAIERIFE S T, 5T 5 A—/LRy 7 AU

N

HHTE10—155040

W95, 70NA X5, AV Z—2y MR TICERHE
WENTE, FO1P7RLAR. BIL—TETH3,
L7=hv> T, EERIR 2 D >~ 2—%y MET ICERE
NTOBMEDN. BXU, BERO 1 P7 FLAKED
59, BFA—IIIHRICEESIND, BBIEHIE2
. HATNT w TESE LIRS, FIDEOETF A=V
e LERA—IVR Y Z AW ST T A TES,
[0053]) BfE. A2 2—3w Mald, LLERLD
DHYH, ZLDOTCUS THY—EZXRFHAL T 5B,
INSOTUNAEDL LI, BATNT v THEREY
F=bLTHEH, A—IV—N\DBEEERZHZ T 5%, L
e T, MEEM 2 BXU32BIF R T EICK- T,
AIHIEIECR DR S AT I | BRI TE %,
[0054] HuT, ZidEHE2 - 3OMEBAEIL L
T, FlzE, EFARFR OIS ICHE LERE DX
FRAGET BEEEPLCHITT %, Gk, MT TR
B L EGRE O REET BIHAICEL T, mHEEH
82 - 3M, AVE—% Y MATRREDRY FI—U %
NMUT, YPNRA LT —RRAEETHT 22y B
T— I ZEBEKIT B,

[(0055]) %/z, BiEEHEE2 - 3DOEBAELLT
& BT B LS IR DERAIEZSNEMN. TCT
W, G2 (3) A HEER4A BLUA EZ—R
v MRT EOBEERET B8R 2 a (3a) & A
gL x50 ¥a—%2b (3b) EEBATH
BREBICOWTHINE %, T OMRTI3. AJhErREIC
HBEUH LA, BRER2 aEBL TS, &
Te. BiBEHE2 - 3103, FROTUHUAEC L SE
1L OERNEEHIC, BAE 2 ¢ - 3 e AENTENE
IoENTWS, %, mHREHE2 - 313, FEROBERK
FELTWADT, MFTIE, SHOMEE L, BiEksE
2 DRI DV T DI EHBCHIAT 5.

[0056] 97%cbb, ar¥a—22bld. HRIE
ETFAAATRTA 058, BIRUVEROCATEEZEZ
TEH. FHEAOEHERERZ EATY ZVOT—42
e LTRSS 2 anNfk T2 %, £z, avEa—X
2 bld, EZARAY—A—HEOHNER (KRt
) BEATED., #FiEs2 aztL, BEHKEINS
FUH 7o T — 2P & 07T & U CRIHEICET
&%,

[0057] a2 ¥a—%2b A2 a LOMI,
Bz, RS232C®RS422A, 1rDA, %
Wik, LANKGE, FHBRENIOMESHEIC K > T
BENTEHED, WERAICT—R2EEETE D, 5B, W
EEOBEAEL. VT INRA LA EBENTTRET
HIUE, 15 B, HBNNE, TV THab,
TEEEEPEERELZMD .

[0058] —7., AEMREICHEERR2 ald, [4
ZITRT XSS, AEMEEICARBPFUH Uiz I
T570Y T LR ERMETSF lashA
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V11, FEEDBESETI Y Ea—X2DbL
WHET A2 2—T7 2—Af1 2 &, EadlR 4 BXT
TAGER 2 ¢ LEHRIENTVABER 1 C ( Integrated
Circuit ) 1 3&. ¥Hids2 aRAehlEldTSCPU

(Central Processing Unit) 1 4 &, {EEROERE
£7%%RAM ( Random Access Memory ) 15 &&{iiZ
TW%, EHIC, FIZIE, BEHEIDEBTFA-LT F
LRITE, HRigs2 a DIERRTT B-0IC, JRRER
TR STV T 6 BRI BNTNS, FBH 1 10l
16, FNFIANR L TICERENTEY . SEM
DT =2 N2 TENMLUTUEEE NS,

[0059) Fi@FlashXE)1 11d ERANCE
AFRESR IO AT ) TH- T, BT 2TER
T TSLE, SIS NCTERT 5 %R
TEfEE MBS N TV %, BIAMICIE, iBE2E31CR
THREME U, BT B EER R 2N
BFoh3, 50, EETECHTRC, BE#R3IH
TEEHIR 2 AT 572D/ AT — FEEME W TY
Bo MW NAT— P, TOMEHIRIICBIEABNT
BY. EERE3IG. TONSRT—REHEATAI LK
Ko T, BROMRAED SOFCH UhEMEHIETE
o Efo, TunaZ5CEIRREME LT, TEN
A X5 0EFH S, THhIY b, SRAT— R, BRUH
FOEFA—LVT RLIAMBHEIN TS, EHIC, K
FEHFRETIE, A > 2—%y MBTENLTEETS

B, GG 2 Ll 3 ik, fIXIE RSARS
7% ORISR ERCT, BEABRDODRLE
| AL TCBET S, Lzd->T, Flash?
Y1 & B s K CES OIS 2iE3
BRULHRLIEL TS, A, Y8505, F I
ashXEY1 1IXAT. ROM ( Read-Only Memor
y ) RNy FUNy T TENIZRAM, HBNL.
= RFA R E . IR ET % e PR O
TEEIN,

[0060] &7z, 72— 7x—A81 21d, Hlx

£, RS232CAVE—Tx—RAx¥E, Q¥ 1—-%
2 b LIERER2 a EOBEAIECE Ul Y X—T 2 —
ATHY, CPUIL 41d, YUHA 2V EZ—T 2 —AER1 2
ENALT, A2Ea—R22bEEETES,
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