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Description 

AN AIRCRAFT SURVEILLANCE SYSTEM 

This invention relates to an aircraft surveillance 
system. 

It is an aim of the present invention to provide an 5 
aircraft surveillance system which can be used to 
survey the inside of an aircraft during an emergency 
such for example as a hijack or which can be used to 
survey land or objects outside the aircraft such for 
example as a border sheltering terrorists. 10 

Accordingly. this invention provides an aircraft 
surveillance system comprising an aircraft. at least 
one closed circuit slow scan television camera which 
is positioned in the aircraft and which is for surveying 
a predetermined area. first transducer means which 15 
is positioned in the aircraft and which is for 
converting video signals from the camera into audio 
signals. first transceiver means which is positioned 
in the aircraft and which is for transmitting the audio 
signals from the first transducer means and for 20 
receiving command signals. second transceiver 
means which is positioned in a command base 
remote from the aircraft and which is for receiving 
the audio signals from the first transceiver means 
and for sending the command signals, second 25 
transducer means which is positioned in the com-
mand base and which is for converting the audio 
signals received by the second transceiver means 
into video signals, and at least one television monitor 
for providing a visual display consequent upon 30 
receiving the video signals from the second trans
ducer means. 

The aircraft surveillance system of the invention is 
especially useful for surveying the inside of an 
aircraft during a hijack. When a hijack occurs, the 35 
hijackers invariably inform ground control that they 
have hijacked the aircraft and, with the surveillance 
system of the present invention, it is only necessary 
for the ground control to issue an appropriate 
command signal to cause the camera to operate and 40 
to cause pictures of the hijack to be transmitted 
back to a television monitor in ground control. The 
transmitted pictures can be enlarged as may be 
desired. for example to ascertain the identity of a 
hijacker andl or whether or not the hijacker has a real 4S 
gun. grenade or the like or whether the gun, grenade 
or the like is an imitation device. It will thus be 
apparent. that by the time the aircraft is forced to 
land at its destination determined by the hijacker, 
ground control will be in a good position to know 50 
exactly what action to take. 

The aircraft surveillance system of the invention is 
also of a special use for surveying land. In this case, 
the aircraft will usually be a slow flying aircraft such 
for example as a helicopter. as opposed to a 55 
passenger flying aircraft. Pictures of the land can be 
relayed to a command base and the pictures may 
help to establish the position of terrorists. escaped 
prisoners or the like on the land. 

The pictures can be displayed as black and white 60 
or colour pictures. 

The command base will usually be a ground 
command base but. if deSired, the command base 
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could be in another aircraft, a ship or a vehicle. 
The command signals will usually be start-up 

signals for initiating operation of the aircraft surveill
ance system. However. if desired. the start-up 
signals may be other Signals for actuating the 
commencement of other desired functions. 

The first and the second transceiver means may 
be substantially identical pieces of equipment. 

The first transducer means will usually convert the 
video signals from the camera to audio Signals on 
cassette tape. The audio signals will usually be 
transmitted from the aircraft to the command base 
as radio signals. For example. the audio Signals may 
be transmitted on normal aircraft radio frequencies 
such for example as the aircraft Mayday frequency. 

Advantageously, the first transducer means and 
the first transceiver means are housed together in a 
single piece of equipment. Similarly. the second 
transducer means and the second transceiver 
means are also advantageously housed together in a 
single piece of eqUipment. Such single pieces of 
equipment can be arranged to be mobile or static. 

The transducer means and the transceiver means 
are advantageously in the form of a single piece of 
equipment known as IBSONSCAN II. The IBSON
SCAN II is manufactured and sold by Ibsonmain 
Limited, of Uxbridge. Middlesex, England. Other 
equipment can of course by used if desired. 

Preferably, the first and the second transceiver 
means record on to tape so that they have a 
playback facility for helping repeated surveillance of 
an area or an object in that area. 

Usually, the first and the second transceiver 
means will have a rewind facility. 

Any appropriate camera may be employed. Exam
ples of cameras that may be employed are those 
manufactured by Ademco,Philips and Norbane. The 
cameras may be pOSitioned where desired and 
appropriate in the aircraft. For example, for a 
passenger aircraft there will usually be one camera 
positioned in the cockpit together with a number of 
other cameras positioned in the passenger. accom
modation of the aircraft, the actual number of 
cameras employed being dependent upon the size 
of the passenger accommodation. For a jumbo jet. it 
is envisaged that at least four cameras will be 
required for the passenger accommodation, whilst it 
is envisaged that a minimum of two cameras will be 
required for the passenger accommodation of a 
Boeing 737 or a Boeing 757. 

The cameras will usually be connected to the 
aircraft TPU power circuit to ensure that the power 
to the cameras cannot easily be switched off. 
Indeed. it is desirable that the entire aircraft 
surveillance system is such that it cannot by 
switched on or off or otherwise generally interferred 
with by aircraft personnel so that. in the event that 
the hijackers should know that they are being filmed, 
they cannot instruct the aircraft personnel to switch 
off the aircraft surveillance system. 

The cameras can be positioned at random 
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positions in the same type of aircraft if desired in 
order that hijackers cannot easilly know the location 
of the cameras. The cameras can also be concealed 
where possible, for example in overhead compart-
ments, again so that their presence cannot easily be 5 
established. 

Preferably, the aircraft surveillance system is such 
that the TV monitor has a picture hold facility. 

The aircraft surveillance system may be one which 
has a visual display facility only. the signals passing 10 
from the aircraft to the command base then being 
signals which are only for permitting the visual 
display. Alternatively. the aircraft surveillance system 
may be one which has a visual display facility and 
also a speech facility, the signals passing from the 15 
aircraft to the command base then being first signals 
which permit the visual display and second signals 
which permit the speech. 

An embodiment of the invention will now be 
described solely by way of example and with 20 
reference to the accompanying drawing which 
shows in diagrammatic form an aircraft surveillance 
system. 

Referring to the drawing, there is shown an 
aircraft surveillance system 2 comprising an air- 25 
craft 4 and four closed circuit slow scan television 
cameras 6 which are positioned in the aircraft 4 and 
which are for surveying predetermined areas in the 
aircraft 4 such for example as the cockpit area and 
the passenger areas. One camera 6 will be employed 30 
for surveying each predetermined area. 

The aircraft surveillance system 2 also comprises 
first transducer means 8 which is positioned in the 
aircraft 4 and which is for converting video Signals 
from the cameras 6 into audio Signals. First 35 
transceiver means 10 is positioned in the aircraft 4 
and is for transmitting the audio signals from the first 
transducer means 8 and for receiving command 
signals. 

The aircraft surveillance system 2 also comprises 40 
second transceiver means 12 which is positioned in 
a command base 14 remote from the aircraft 4 and 
which is for receiving aUdio signals from the first 
transceiver means 10 and for sending the command 
signals. The command base 14 is also provided with 45 
second transducer means 16 which is for converting 
the audio signals received by the second transceiver 
means 12 into video signals. A television monitor 18 
is linked to the second transducer means 16 for 
providing a visual display consequent upon receiving 50 
the Video signals from the second transducer means 
16. 

The cameras 6 are controlled by a control device 
20 which is activated by receiving appropriate 
control signals from the first transducer means 8. 55 
The control device 20 can be used to make the 
cameras 6 pan, tilt. zoom or perform other functions. 
Ti'e control device 20 can also be used to activate 
lights or perform other control functions. 

The first transducer means 8 and the first 60 
transceiver means 10 are advantageously formed 
together in a single housing as a single piece of 
equipment 22. Similarly. the second transceiver 
means 12 and the second transducer means 16 are 
advantageously formed together in a single housing 65 
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as a single piece of equipment 24. The equipment 
22.24 is advantageously the equipment referred to 
above and known as IBSONSCAN II. The equipment 
22,24 is such that it enables the pictures to be set as 
a continuous series of still pictures, updated every 
twenty two seconds. through standard voice fre
quency radio channels. The equipment 22 is able to 
take a televiSion frame from the television cameras 6, 
convert the video signals to audio signals, record 
then, dial the command base 14, make a security 
check, and send the pictures, if desired accompa
nied by the time. date. source and any other required 
information. The equipment 24 is able to receive the 
signals from the eqUipment 22, make a security 
check, accept the signals, and record the signals, 
The equipment 24 contemporaneously restores the 
signal to a video mode and allows the picture to be 
displayed on the television monitor 18, together with 
any other transmitted information such for example 
as the above mentioned time, date and source. 

The equipment 22,24 can control the entire aircraft 
surveillance system 2 and the transmitting equip
ment by sending up to sixty four separate instruc
tions. If a poor connection is made, the equipment 
22 can be instructed to rewind and replay its 
recording of an entire sequence. The eqUipment 24 
can receive an entire transmission and it also has the 
facility to enable a single frame to be held on the 
television monitor 18. An entire transmission can be 
played back later for analYSis and hard copying if 
desired. 

It is envisaged that the aircraft surveillance 
system 2 will be especially useful for dealing with 
hijack situations and also for enabling aircraft border 
patrols to spot terroriste. 

It is to be appreCiated that the embodiment of the 
invention described above with reference to the 
accompanying drawing has been given by way of 
example only and that modifications may be ef
fected. Thus, for example, more or less than the 
illustrated four cameras 6 may be employed, and 
more than one television monitor 18 may also be 
employed. Also, the cameras 6 could be directed 
outside an aircraft to survey a predetermined area 
such as a border or a coastline. 

Claims 

1. An aircraft surveillance system comprising 
an aircraft, at least one closed circuit slow scan 
television camera which is positioned in the 
aircraft and which is for surveying a predeter
mined area, first transducer means which is 
positioned in the aircraft and which is for 
converting video signals from the camera into 
audio signals, first transceiver means which is 
positioned in the aircraft and which is for 
transmitting the audio signals from the first 
transducer means and for receiving command 
signals. second transceiver means which is 
positioned in a command base remote from the 
aircraft and which is for receiving the audio 
signals from the first transceiver means and for 
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sending the command signals, second trans
ducer means which is positioned in the com
mand base and which is for converting the 
audio signals received by the second trans
ceiver means into video signals. and at least 
one television monitor for providing a visual 
display consequent upon receiving the video 
signals from the second transducer means. 

2. An aircraft surveillance system according 
to claim 1 in which the first transducer means is 
for converting the video signals from the 
camera to audio signals on cassette tape. 

3. An aircraft surveillance system according 
to claim 1 or claim 2 in which the first transducer 
means and the first transceiver means are 
housed together in a single piece of equipment. 
and in which the second transducer means and 
the second transceiver means are also housed 
together in a single piece of equipment. 

4. An aircraft surveillance system according 
to anyone of the preceding claims in which the 
first and the second transceiver means record 
on to tape so that they have a play back facility 
for helping repeated surveillance of an area of 
an object in that area. 

5. An aircraft surveillance system according 
to anyone of the preceding claims in which the 
first and the second transceiver means have a 
rewind facility. 

6. An aircraft surveillance system according 
to anyone of the preceding claims in which the 
television monitor has a picture hold facility. 

7. An aircraft surveillance system according 
to anyone of the preceding claims and which 
has a visual display facility only, the signals 
passing from the aircraft to the command base 
then being signals which are only for permitting 
the visual display. 

S. An aircraft surveillance system according 
to anyone of claims 1 - 6 and which has a visual 
display facility and also a speech facility. the 
signals passing from the aircraft to the com
mand base then being first signals which permit 
the visual display and second signals Which 
permit the speech. 
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Background of the Invention 

This invention relates to identification of airport surface traffic and in particular to an apparatus and meth
od for detecting and identifying aircraft or other vehicle movement on airport taxiways, runways and other sur-

5 face areas. 
Currently, ground control of aircraft at an airport is done visually by the air traffic controller in the tower. 

Low visibility conditions sometimes make it impossible for the controller to see all parts of the field. Ground 
surface radar can help in providing coverage during low visibility conditions; it plays an important part in the 
solution of the runway incursion problem but cannot solve the entire problem. A runway incursion is defined 

10 as "any occurrence at an airport involving an aircraft, vehicle, person, or object on the ground that creates a 
collision hazard or results in loss of separation with an aircraft taking off, intending to take off, landing, or in
tending to land." The U.S. Federal Administration Agency (FAA) has estimated that it can only justify the cost 
of ground surface radar at 29 of the top 100 airports in the United States. However, such radar only provides 
location information; it cannot alert the controller to possible conflicts between aircraft. 

15 In the prior art, an airport control and monitoring system has been used to sense when an airplane reaches 
a certain point on a taxiway and controls switching lights on and off to indicate to the pilotwhen he may proceed 
on to a runway. Such a system sends microwave sensor information to a computer in the control tower. The 
computer comprises software for contrOlling the airport lighting and for providing fault information on the airport 
lighting via displays or a control panel to an operator. Such a system is described in sales information provided 

20 on a Bi-directional Series 7 Transceiver (BRITEE) produced by ADB-ALNACO, Inc., A Siemens Company, of 
Columbus, Ohio. However, such a system does not show the location of all vehicles on an airfield and is not 
able to detect and avoid a possible vehicle incursion. 

A well known approach to airport surface traffic control has been the use of scanning radars operating at 
high frequencies such as K-band in order to obtain adequate definition and resolution. An existing airport 

25 ground traffic control equipment of that type is known in the art as Airport Surface Detection Equipment 
(ASDE). However, such equipment provides surveillance only, no discrete identification of aircraft on the sur
face being available. Also there is a need for a relatively high antenna tower and a relatively large rotation an
tenna system thereon. 

Another approach to airport ground surveillance is a system described in U. S. Patent No. 3,872,474, is-
30 sued March 18, 1974, to Arnold M. Levine and assigned to International Telephone and Telegraph Corporation, 

New York, NY, referred to as LOCAR (Localized Cable Radar) which comprises a series of small, lower pow
ered, narrow pulses, transmitting radars having limited range and time sequenced along opposite sides of a 
runway ramp or taxiway. In another U. S. Patent No.4, 197,536, issued on April 8, 1980, to Arnold M. Levine, 
an airport surface identification and control system is described for aircraft equipped with ATCRBS (Air Traffic 

35 Control Radio Beacon System) and ILS (Instrument Landing System). However, these approaches are expen
sive, require special cabling and for identification purposes require expensive equipment to be included on the 
aircraft and other vehicles. 

Another approach to vehicle identification such as types of aircraft by identifying the unique characteristic 
of the "footprint" presented by the configuration of wheels unique to a particular type of vehicle is described 

4() in U.S. Patent No. 3,872,283, issued March 18, 1975, to Gerald R. Smith et al. and assigned to The Cadre 
Corporation of Atlanta Georgia. 

An automatic system for surveillance, guidance and fire-fighting at airports using infrared sensors is de
scribed in U. S. Patent No. 4,845,629, issued July 4, 1989 to Maria V. Z. Murga. The infrared sensors are ar
ranged along the flight lanes and their output signals are processed by a computer to provide information con-

45 cerning the aircraft movements along the flight lanes. Position detectors are provided for detecting the position 
of aircraft in the taxiways and parking areas. However, such system does not teach the use of edge lights along 
the runways and taxiways along with their associated wiring and it is not able to detect and avoid a possible 
vehicle incursion. 

The manner in which the invention deals with the disadvantages of the prior art to provide a low cost in-
50 frared vehicle identification system will be evident as the description proceeds. 

Summary of the Invention 

Accordingly, it is therefore an object of this invention to provide a low cost infrared system that identifies 
55 aircraft or other vehicles on airport taxiways and runways. 

It is also an object of this invention to provide at an airport a low cost aircraft or vehicle identification system 
using existing edge light assemblies and associated wiring along runways and taxiways. 

It is another object of this invention to provide an infrared vehicle identification system that generates a 
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graphic display of the airport showing the location of all ground traffic including direction and velocity data and 
identifies such ground traffic. 

The objects are further accomplished by providing a vehicle identification system for identifying aircraft 
and other vehicles on surface pathways including runways and other areas of an airport comprising means 

5 disposed on the aircraft and other vehicles for transmitting identification message data, means disposed in 
each of a plurality of light assembly means on the airport for receiving and decoding the message data from 
the transmitting means, means for providing power to each of the plurality of light assembly means, means 
for processing the decoded identification message data generated by the receiving and decoding means in 
each of the plurality of light assembly means, means for providing data communication between each of the 

10 light assembly means and the processing means, and the processing means comprises means for providing 
a graphic display of the airport comprising symbols representing the aircraft and other vehicles, each of the 
symbols having the identification message data displayed. The transmitting means comprises means for cre
ating unique message data which includes aircraft and flight identification, and infrared means coupled to the 
message creating means for transmitting a coded stream of the message data. The message data further in-

15 cludes position information. The receiving and decoding means comprises an infrared sensor. The receiving 
and decoding means comprises microprocessor means coupled to the infrared sensor for decoding the mes
sage data. The plurality of light assembly means are arranged in two parallel rows along runways and taxiways 
of the airport. The light assembly means comprises light means coupled to the lines of the power providing 
means for lighting the airport, vehicle sensing means for detecting aircraft or other vehicles on the airport, mi-

20 croprocessor means coupled to the receiving and decoding means, the light means, the vehicle sensing means 
and the data communication means for decoding the identification message data, and the data communication 
means being coupled to the microprocessor means and the lines of the power providing means. The symbols 
representing aircraft and other vehicles comprise icons having a shape indicating type of aircraft or vehicle. 
The processing means determines a location ofthe symbols on the graphic display of the airport in accordance 

25 with data received from the light assembly means. 
The objects are further accomplished by a vehicle identification system for surveillance and identification 

of aircraft and other vehicles on an airport comprising a plurality of light circuits on the airport, each of the light 
circuits comprises a plurality of light assembly means, means for providing power to each of the plurality of 
light circuits and to each of the light assembly means, means in each of the light assembly means for sensing 

30 ground traffic on the airport, means disposed on the aircraft and other vehicles for transmitting identification 
message data, means disposed in each of the light assembly means for receiving and decoding the message 
data from the transmitting means, means for processing ground traffic data from the sensing means and de
coded message data from each of the light assembly means for presentation on a graphic display ofthe airport, 
means for providing data communication between each of the light assembly means and the processing means, 

35 the processing means comprises means for providing such graphic display of the airport comprising symbols 
representing the ground traffic, each of the symbols having direction, velocity and the identification message 
data displayed. Each of the light circuits are located along the edges of taxiways or runways on the airport. 
The senSing means comprises infrared detectors. The transmitting means comprises means for creating 
unique message data which includes aircraft and flight identification, and infrared means coupled to the mes-

40 sage creating means for transmitting a coded stream of the message data. The message data further com
prises position information. The receiving and decoding means comprises an infrared sensor. The receiving 
and decoding means comprises microprocessor means coupled to the infrared sensor for decoding the mes
sage data. The plurality of light assembly means of the light circuits being arranged in two parallel rows along 
runways and taxiways of the airport. The light assembly means comprises light means coupled to the lines of 

45 the power providing means for lighting the airport, the ground traffic sensing means for detecting aircraft or 
other vehicles on the airport, microprocessor means coupled to the receiving and decoding means, the light 
means, the ground traffic sensing means and the data communication means for decoding the identification 
message data and proceSSing a detection signal from the ground traffic sensing means, and the data com
munication means being coupled to the microprocessor means and the lines of the power providing means. 

50 The light assembly means further comprises a photocell means coupled to the microprocessor means for de
tecting the light intensity of the light means. The light assembly means further comprises a strobe light coupled 
to the microprocessor means. The processing means comprises redundant computers for fault tolerance op
eration. The symbols representing the ground traffic comprise icons having a shape indicating type of aircraft 
or vehicle. The processing means determines a location of the symbols on the graphic display of the airport 

55 in accordance with the data receive from the light assembly means. The processing means determines a future 
path of the ground traffic based on a ground clearance command, the future path being shown on the graphic 
display. The processing means further comprises means for predicting an airport incursion. The power pro
viding means comprises constant current power means for providing a separate line to each of the plurality of 
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light circuits, and network bridge means coupled to the constant current power means for providing a commu
nication channel to the processing means for each line of the constant current power means. 

The objects are further accomplished by providing a method of providing a vehicle identification system 
for identifying aircraft and other vehicles on surface pathways including runways and other areas of an airport 

5 comprising the steps of transmitting identification message data with means disposed on the aircraft and other 
vehicles, receiving and decoding the message data from the transmitting means with means disposed in each 
of a plurality of light assembly means on the airport, providing power to each of the plurality of light assembly 
means, processing the decoded identification message data generated by the receiving and decoding means 
in each of the plurality of light assembly means, providing data communication between each of the light as-

10 sembly means and the processing means, and providing a graphic display of the airport with the processing 
means comprising symbols representing the aircraft and other vehicles, each of the symbols having the iden
tification message data displayed. The step of transmitting identification message data comprises the steps 
of creating unique message data which includes aircraft and flight identification, and transmitting a coded 
stream of the message data with infrared means coupled to the message creating means. The step of trans-

15 mitting message data further includes transmitting pOSition information. The step of receiving and decoding 
the message data includes using an infrared sensor. The step of receiving and decoding the message data 
further comprises the step of coupling microprocessor means to the infrared sensor for decoding the message 
data. The step of receiving and decoding the message data with means disposed in the plurality of light as
sembly means further comprises the step of arranging the plurality of light assembly means in two parallel rows 

20 along runways and taxiways of the airport. The step of providing a graphic display comprising symbols repre
senting aircraft and other vehicles further comprises the step of providing icons having a shape indicating type 
of aircraft or vehicle. The step of providing a graphic display comprises the step of determining a location of 
the symbols on the graphic display of the airport in accordance with data received from the light assembly 
means. 

25 

Brief Description of the Drawings 

Other and further features of the invention will become apparent in connection with the accompanying 
drawings wherein: 

30 FIG. 1 is a block diagram of an airport vehicle incursion avoidance system; 
FIG. 2 is a block diagram of an edge light assembly showing a sensor electronics unit coupled to an edge 
light of an airfield lighting system; 
FIG. 3 is a pictorial diagram of the edge light assembly showing the edge light positioned above the sensor 
electronics unit; 

35 FIG. 4 is a diagram of an airfield runway or taxiway having a plurality of edge light assemblies positioned 
along each side of the runway or taxiway for detecting various size aircraft as shown; 
FIG. 5 is a block diagram of the central computer system shown in FIG. 1; 
FIG. 6 shows eleven network variables used in programming the microprocessor of an edge light assembly 
to interface with a sensor, a light and a strobe light; 

40 FIG. 7 is a block diagram showing an interconnection of network variables for a plurality of edge light as
semblies located on both sides of a runway, each comprising a sensor electronics unit 10 pOSitioned along 
a taxiway or runway; 
FIG. 8 shows a graphic display of a typical taxiway/runway on a portion of an airport as seen by an operator 
in a control tower, the display showing the location of vehicles as they are detected by the sensors mounted 

45 in the edge light assemblies located along taxiways and runways; 
FIG. 9 is a block diagram of the data flow within the system shown in FIG. 1 and FIG. 5; 
FIG. 10 is a pictorial diagram of an infrared identification system showing an IR transmitter mounted on 
an airplane wheel strut and an IR receiver mounted in an edge light assembly of an airport lighting system; 
FIG. 11 is a block diagram of an IR transmitter of an IR vehicle identification system; 

50 FIG. 12 shows a top view of the IR transmitter mounted on an airplane wheel strut providing a 1950 area 
of coverage generated by an IR light emitting diode array in the IR transmitter; 
FIG. 13 shows data fields of a coded data stream transmitted by the IR transmitter; 
FIG. 14 is a block diagram of an IR receiver of the IR vehicle identification system; 
FIG. 15 is a flow chart of an IR message routine which is a communication protocol continuously performed 

55 in an IR receiver microprocessor; and 
FIG. 16 is a flow chart of a vehicle sensor routine which is continuously performed in an IR receiver mi
croprocessor. 
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Description of the Preferred Embodiment 

Referring to FIG. 1 a block diagram of an airport vehicle incursion avoidance system 10 is shown comprising 
a plurality of light circuits 181_ n, each of said light circuits 181_ n comprises a plurality of edge light assemblies 

5 201_ n connected via wiring 21 1_ n to a lighting vault 16 which is connected to a central computer system 12 via 
a wide area network 14. Each of the edge light assemblies 201_ n comprises an infrared (IR) detector vehicle 
sensor 50 (FIG. 2). 

The edge light assemblies 201_ n are generally located along side the runways and taxiways of the airport 
with an average 100 foot spacing and are interconnected to the lighting vault 16 by single conductor series 

10 edge light wiring 21 1_ n' Each of the edge light circuits 181_ n is powered via the wiring 21 1_ n by a constant current 
supply 241_n located in the lighting vault 16. 

Referring now to FIG. 1 and FIG. 2, communication between the edge light assemblies 201_ n and the central 
computer system 12 is accomplished with LON Bridges 221_ n interconnecting the edge light wiring 21 1_ n with 
the Wide Area Network 14. Information from a microprocessor 44 located in each edge light assembly 201_ n 

15 is coupled to the edge light wiring 21 1_ n via a power line modem 54. The LON bridges 221_ n transfers message 
information from the edge light circuits 181_ n via the wiring 21 1_ n to the wide area network 14. The wide area 
network 14 provides a transmission path to the central computer system 12. These circuit components also 
provide the return path communications link from the central computer system 12 to the microprocessor 44 
in each edge light assembly 201- n• Other apparatus and methods, known to one of ordinary skill in the art, for 

20 data communication between the edge light assemblies 201_ n and the central computer system 12 may be em
ployed, such as radio techniques, but the present embodiment of providing data communication on the edge 
light wiring 21 1_ n provides a low cost system for present airports. The LON Bridge 22 may be embodied by de
vices manufactured by Echelon Corporation of Palo Alto, California. The wide area network 14 may be imple
mented by one of ordinary skill in the art using standard Ethernet or Fiber Distributed Data Interface (FDDI) 

25 components. The constant current supply 24 may be embodied by devices manufactured by Crouse-Hinds of 
Winslow, Connecticut. 

Referring now to FIG. 2 and FIG. 3, FIG. 3 shows a pictorial diagram of the edge light assembly 20,_ n. The 
edge light assembly 20,_ n comprises a bezel including an incandescent lamp 40 and an optional strobe light 
assembly 48 (FIG. 2) which are mounted above an electronics enclosure 43 comprising a vehicle sensor 50. 

30 The electronics enclosure 43 sits on the top of a tubular shaft extending from a base support 56. The light 
assembly bezel with lamp 40 and base support 56 may be embodied by devices manufactured by Crouse-Hinds 
of Winslow, Connecticut. 

A block diagram of the contents of the electronics enclosure 43 is shown in FIG. 2 which comprises a cou
pling transformer 53 connected to the edge light wiring 21,_ n' The coupling transformer 53 provides power to 

35 both the incandescent lamp 40 via the lamp control triac 42 and the microprocessor power supply 52; in ad
dition, the coupling transformer 53 provides a data communication path between the power line modem 54 
and the LON Bridges 22,_ n via the edge light wiring 21 1_ n' The microprocessor 44 provides the computational 
power to run the internal software program that controls the edge light assemblies 201_ n' The microprocessor 
44 is powered by the microprocessor power supply 52. Also connected to the microprocessor 44 is the lamp 

40 control triac 42, a lamp monitoring photo cell 46, the optional strobe light assembly 48, the vehicle sensor 50, 
and the data communications modem 54. The microprocessor 44 is used to control the incandescent edge light 
40 intenSity and optional strobe light assembly 48. The use of the microprocessor 44 in each light assembly 
20,_ n allows complete addressable control over every light on the field. The microprocessor 44 may be em
bodied by a VLSI device manufactured by Echelon Corporation of Palo Alto, California 94304, called the Neu-

45 ron® chip. 
Still referring to FIG. 2, the sensor 50 in the present embodiment comprises an infrared (IR) detector and 

in other embodiments may comprise other devices such as proximity detectors, CCD cameras, microwave mo
tion detectors, inductance loops, or laser beams. The program in the microprocessor 44 is responsible for the 
initial filtering of the sensor data received from the sensor 50 and responsible for the transmission of such 

50 data to the central computer system 12. The sensor 50 must perform the following functions: detect a stationary 
object, detect a moving object, have a range at least half the width of the runway or taxiway, be low power and 
be immune to false alarms. This system deSign does not rely on just one type of sensor. Since sensor fusion 
functions are performed within the central computer system 12, data inputs from all different types of sensors 
are acceptable. Each sensor relays a different view of what is happening on the airfield and the central com-

55 puter system 12 combines them. There are a wide range of sensors that may be used in this system. As a new 
sensor type becomes available, it can be integrated into this system with a minimum of difficulty. The initial 
sensor used is an IR proximity detector based around a piezoelectric strip. These are the kind of sensors you 
use at home to turn on your flood lights when heat and/or movement is detected. When the sensor output pro-
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vides an analog signal, an analog-to-digital converter readily known in the art may be used to interface with 
the microprocessor 44. 

Another proximity detector that can be used is based around a microwave Gunn diode oscillator. These 
are currently in use in such applications as Intrusion Alarms, Door Openers, Distance Measurement, Collision 
Warning, Railroad Switching, etc. These types of sensors have a drawback because they are not passive de
vices and care needs to be taken to select frequencies that would not interfere with other airport equipment. 
Finally, in locations such as the hold position lines on taxiways, solid state laser and detector combinations 
could be used between adjacent taxiway lights. These sensor systems create a beam that when broken would 
identify the location of the front wheel of the airplane. This type of detector would be used in those locations 
where the absolute position of a vehicle was needed. The laser beam would be modulated by the micropro
cessor 44 to avoid the detector being fooled by any other stray radiation. 

Referring to FIG. 2 and FIG. 4, a portion of an airport runway 64 or taxiway is shown having a plurality of 
edge light assemblies 201-8 positioned along each side of the runway or taxiway for detecting various size air

planes or vehicles 60, 62. The dashed lines represent the coverage area of the sensors 50 located in each 
edge light assembly 201-8 positioned along each side of the runway 64 or taxiway to insure detection of any 

airplane 60, 62 or other vehicles traveling on such runway 64 or taxiway. The edge light assemblies 201_ n com
prising the sensor 50 are logically connected together in such a way that an entire airport is sensitized to the 
movement of vehicles. Node to node communication takes place to verify and identify the location of the ve
hicles. Once this is done a message is sent to the central computer system 12 reporting the vehicles location. 
Edge lights assemblies (without a sensor electronics unit 43) and taxiway power wiring currently exist along 
taxiways, runways and open areas of airports, therefore, the sensor electronics unit 43 is readily added to ex
isting edge lights and existing taxiway power wiring without the inconvenience and expense of closing down 
runways and taxiways while installing new cabling. 

Referring now to FIG. 1, FIG. 5, FIG. 8 and FIG. 9, the central computer system 12 is generally located at 
a control tower or terminal area of an airport and is interconnected to the LON Bridges 221- n located in the 
lighting vault 16 with a Wide Area Network 14. The central computer system 12 comprises two redundant com
puters, computer #1 26 and computer #2 28 for fault tolerance, the display 30, speech synthesis units 29 & 
31, alert lights 34, keyboard 27 and a speech recognition unit 33, all of these elements being interconnected 
by the wide area network 14 for the transfer of information. The two computers 26 and 28 communicate with 
the microprocessors 44 located in the edge light assemblies 201_ n' Data received from the edge light assembly 
201_n microprocessors 44 are used as an input to a sensor fusion software module 101 (FIG. 9) run on the 
redundant computers 26 and 28. The output of the sensor fusion software module 101 operating in the com
puters 26, 28 is used to drive the CRT display 30 which displays the location of each vehicle on the airport 
taxiway and runways as shown in FIG. 8. The central computer system 12 may be embodied by devices man
ufactured by IBM Corporation of White Plains, New York. The Wide Area Network 14 may be embodied by 
devices manufactured by 3Com Corporation of Santa Clara, California. The speech synthesis units 29, 31 and 
the speech recognition unit 33 may be embodied by devices manufactured by BBN of Cambridge, Massachu
setts. 

The speech synthesiS unit29 is coupled to a speaker 32. Limited information is sent to the speech synthesiS 
unit 29 via the wide area network 14 to provide the capability to give an air traffic controller a verbal alert. The 
speech synthesis unit 31 is coupled to a radio 37 having an antenna 39 to provide the capability to give the 
pilots a verbal alert. The voice commands from the air traffic controllerto the pilots are captured by microphone 
35 and sent to the pilots via radio 36 and antenna 38. In the present embodiment a tap is made and the speech 
information is sent to both the radio 36 and the speech recognition unit 33 which is programmed to recognize 
the limited air traffic control vocabulary used by a controller. This includes airline names, aircraft type, the 
numbers 0-9, the name ofthe taxiways and runways and various short phrases such as "hold short", "expedite" 
and "give way to." The output of the speech recognition unit 33 is fed to the computers 26, 28. 

Referring again to FIG. 2, the power line modem 54 provides a data communication path over the edge 
light wiring 21 1_ n for the microprocessor 44. This two way path is used for the passing of command and control 
information between the various edge light assemblies 201_ n and the central computer system 12. A power line 
transceiver module in the power line modem 54 is used to provide a data channel. These modules use carrier 
current approach to create the data channel. Power line modems that operate at carrier frequencies in the 100 
to 450 Khz band are available from many manufacturers. These modems provide digital communication paths 
at data rates of up to 10,000 bits per second utilizing direct sequence spread spectrum modulation. They con
form to FCC power line carrier requirements for conducted emissions, and can work with up to 55 dB of power 
line attenuation. The power line modem 54 may be embodied by a device manufactured by Echelon Corpor
ation of Palo Alto, California 94304, called the PL T-1 0 Power Line Transceiver Module. 
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The data channel provides a transport layer or lowest layer of the open system interconnection (051) pro
tocol used in the data network. The Neuron® chip which implements the microprocessor 44 contains all of the 
firmware required to implement a 7 layer 051 protocol. When interconnected via an appropriate medium the 
Neuron® chips automatically communicate with one another using a robust Collision Sense Multiple Access 

5 (CSMA) protocol with forward error corrections, error checking and automatic retransmission of missed mes
sages (ARQ). 

The command and control information is placed in data packets and sent over the network in accordance 
with the 7 Layer 051 protocol. All messages generated by the microprocessor 44 and destined for the central 
computer system 12 are received by the network bridge 22 via the power lines 21 1_ n and routed to the central 

10 computer system 12 over the wide area network 14. 
The Neuron® chip of the microprocessor 44 comprises three processors (not shown) and the firmware 

required to support a full 6 layer open systems interconnection (051) protocol. The user is allocated one of the 
processors for the application code. The other two processors give the application program access to all of 
the other Neuron® chips in the network. This access creates a Local Operating Network or LON. A LON can 

15 be thought of as a high level local area network LAN. The use of the Neuron® chip for the implementation of 
this invention, reduces the amount of custom hardware and software that otherwise would have to be devel
oped. 

Data from the sensor electronic unit43 of the edge light assemblies 201_ n is coupled to the central computer 
system 12 via the existing airport taxiway lighting power wiring 21. Using the existing edge light power line to 

20 transfer the sensor data into a LON network has many advantages. As previously pointed out, the reuse of 
the existing edge lights eliminates the inconvenience and expense of closing down runways and taxiways while 
running new cable and provides for a low cost system. 

The Neuron® chip allows the edge light assemblies 201_ n to automatically communicate with each other 
at the applications level. This is accomplished through network variables which allow individual Neuron® chips 

25 to pass data between themselves. Each Neuron® 'C' program comprises both local and network variables. 
The local variables are used by the Neuron® program as a scratch pad memory. The network variables are 
used by the Neuron® program in one of two ways, either as a network output variables or a network input va
riables. Both kinds of variables can be initialized, evaluated and modified locally. The difference comes into 
play in that once a network output variable is modified, network messages are automatically sent to each net-

30 work input variable that is linked to that output variable. This variable linking is done at installation time. As 
soon as a new value of a network input variable is received by a Neuron® chip, the code is vectored off to 
take appropriate action based upon the value of the network input variable. The advantage to the program is 
that this message passing scheme is entirely transparent since the message passing code is part of the em
bedded Neuron® operating system. 

35 Referring now to FIG. 6, eleven network variables have been identified for a sensor program in each mi-
croprocessor 44 of the edge light assemblies 201_ n. The sensor 50 function has two output variables: prelim_de
tect 70 and confirmed_detect 72. The idea here is to have one output trigger whenever the sensor 50 detects 
movement. The other output does not trigger unless the local sensor and the sensor on the edge light across 
the runway both spot movement. Only when the detection is confirmed will the signal be fed back to the central 

4() computer system 12. This technique of confirmation helps to reduce false alarms in order to implement this 
technique the adjacent sensor 50 has an input variable called adLprelim_detect 78 that is used to receive the 
other sensors prelim_detect output 70. Other input variables are upstream_detect 74 and downstream_detect 
76 which are used when chaining adjacent sensors together. Also needed is a detector_sensitivity 80 input 
that is used by the central computer system 12 to control the detection ability of the sensor 50. 

45 The incandescent light 40 requires two network variables, one input and the other an output variable. The 
input variable IighUevel 84 would be used to control the light's brightness. The range would be OFF or 0% all 
the way to FULL ON or 100%. This range from 0% to 100% would be made in 0.5% steps. Since the edge light 
assembly 201_ n also contains the photocell 46, an output variable IighCfailure 84 is created to signal that the 
lamp did not obtain the desired brightness. 

50 The strobe light 48 requires three input variables. The strobe-mode 86 variable is used to select either the 
OFF, SEQUENTIAL, or ALTERNATE flash modes. Since the two flash modes require a distinct pattern to be 
created, two input variables active_delay 88 and flash_delay 90 are used to time align the strobe flashes. By 
setting these individual delay factors and then addressing the Neuron® chips as a group, allows the creation 
of a field strobe pattern with just one command. 

55 Referring now to FIG. 7, a block diagram of an interconnection of network variables for a plurality of edge 
light assemblies 201_ n located on both sides of a runway is shown, each of the edge light assemblies 201_ n 

comprising a microprocessor 44. Each Neuron® program in the microprocessor 44 is designed with certain 
network input and output variables. The user writes the code for the Neuron® chips in the microprocessor 44 
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assuming that the inputs are supplied and that the outputs are used. To create an actual network the user has 
to "wire up" the network by interconnecting the individual nodes with a software linker. The resulting distributed 
process is best shown in schematic form, and a portion of the network interconnect matrix is shown in Figure 
7. The prelim_detect 70 output of a sensor node 44, is connected to the adLprimarLdetect 92 input of the 

5 sensor node 444 across the taxiway. This is used as a means to verify actual detections and eliminate false 
reports. The communications link between these two nodes 44, and 444 is part of the distributed processing. 
The two nodes communicate among themselves without involving the central computer system 12. If in the 
automatic mode or if instructed by the controller, the system will also alert the pilots via audio and visual in
dications. 

10 Referring again to FIG. 1 and FIG. 4, the central computer system 12 tracks the movement of vehicles as 
they pass from the sensor 50 to sensor 50 in each edge light assembly 20,_ n. Using a variation of a radar au
tomatic track algorithm, the system can track position, velocity and heading of all aircraft or vehicles based 
upon the sensor 50 readings. New vehicles are entered into the system either upon leaving a boarding gate 
or landing. Unknown vehicles are also tracked automatically. Since taxiway and runway lights are normally 

15 across from each other on the pavement (as shown in FIG. 4 and FIG. 7), the microprocessor 44 in each edge 
lights assembly 20,_ n is programmed to combine their sensor 50 inputs and agree before reporting a contact. 
A further refinement is to have the microprocessor 44 check with the edge light assemblies 201• n on either 
side of them to see if their sensors 50 had detected the vehicle. This allows a vehicle to be handed off from 
sensor electronic unit 43 to sensor electronic unit 43 of each edge light assembly 201_ n as it travels down the 

20 taxiway. This also assures that vehicle position reports remain consistent. Vehicle velocity may also be calcu
lated by using the distance between sensors, the sensor pattern and the time between detections. 

Referring to FIG. 5 and FIG. 8, the display 30 is a color monitor which provides a graphical display of the 
airport, a portion of which is shown in FIG. 8. This is accomplished by storing a map of the airport in the re
dundant computers 26 and 28 in a digital format. The display 30 shows the location of airplanes or vehicles 

25 as they are detected by the sensors 50 mounted in the edge light assemblies 20,_ n along each taxiway and 
runway or other airport surface areas. All aircraft or vehicles on the airport surface are displayed as icons, 
with the shape of the icons being determined by the vehicle type. Vehicle position is shown by the location of 
the icon on the screen. Vehicle direction is shown by either the orientation of the icon or by an arrow emanating 
from the icon. Vehicle status is conveyed by the color of the icon. The future path of the vehicle as provided 

30 by the ground clearance command entered via the controllers microphone 35 is shown as a colored line on 
the display 30. The status of all field lights including each edge light 201_ n in each edge light circuit 181_ n is 
shown via color on the display 30. 

Use of object orientated software provides the basis for building a model of an airport. The automatic in
heritance feature allows a data structure to be defined once for each object and then replicated automatically 

35 for each instance of that object. Automatic flow down assures that elements of the data base are not corrupted 
due to typing errors. It also assures that the code is regular and structured. Rule based object oriented pro
gramming makes it difficult to create unintelligible "spaghetti code." Object oriented programming allows the 
runways, taxiways, aircraft and sensors, to be decoded directly as objects. Each of these objects contains at
tributes. Some of these attributes are fixed like runway 22R or flight UA347, and some are variable like vehicle 

40 status and position. 
In conventional programming we describe the attributes of an object in data structures and then describe 

the behaviors of the object as procedures that operate on those data structures. Object oriented programming 
shifts the emphasis and focuses first on the data structure and only secondarily on the procedures. More im
portantly, object Oriented programming allows us to analyze and design programs in a natural manner. We can 

45 think in terms of runways and aircraft instead of focusing on either the behavior or the data structures of the 
runways and aircraft. 

Table 1 shows a list of objects with corresponding attributes. Each physical object that is important to the 
runway incursion problem is modeled. The basic airplane or vehicle tracking algorithm is shown in Table 2 in 
a Program Design Language (POL). The algorithm which handles sensor fusion, incursion avoidance and safe-

50 ty alerts is shown in a single program even though it is implemented as distributed system using both the central 
computer system 12 and the sensor microprocessors 44. 

55 
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Circuit 

unique_address 

Lamp_intensity 

Strobe_status 

Strobe-delay 

Sensor_status 
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BIIIII8 

Location 
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Wic1th 

Direction 

Status 

Sensors (W) 

Intersections (W) 
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'l'ABLE 1 

DBSClUPHo. 

X , r coordinates of sensor 

Al! wiring circuit name , number 

Ket address for this aenaor anQ ita mate 

0' to 100' in 0." stepe 

BlinJc rate/off 

PrOID start Signal 

Detect/no detect 

IR, lasar, proximLty, etc. 

22R, 27, 33L, etc. 

X , r coordinates of start of center line 

In feet 

In feet 

In c1eqrees froID north 

Kot_active, active_takeoff, active_lanc1inq, alarm 

List of lights/aensora along this runway 

List of interaections 

List of vehlcle. on the runway 

Kame of taxiway 

X , Y coordinates of start of center line 

In feet 

In feet 

In degreea from north 

Rot active, active, alarm 

List of intersection. 

Liat of holding location. 

List of vehicle. on the runwsy 
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Intersection lIame 

Location 

Status 

Sel180rB (ltV) 

Intersection Nama 

Aircraft Airline 

Model 

'rail-n~ 

Blllpty_weight 

l"r .. ight_ .... ight 

FUel_ weigt11: 

rop_Bp_d 

Vl_apeed 

Vl_speed 

ACceleration 

Deceleration 

Intersection of two center lines 

Vacant/Occupied 

List of sensors creatin9 intersection border 

!Jnited 

721-200 

lf3214Z 

9.5 tons 

2.3 tons 

3.2 tons 

598 mpb 

lOO mpb 

140 mpb 

0.23 g's 

Q.34 9'S 

ltV - MUlti-variabl .. or array 

Table 2 

while (forever) 

if (edge light shows a detection) 

if (adjacent light also shows a detection sensor fusion) 

/ * CONFIRMED DETECTION * / 

if (previous block showed a detection) 

/* ACCEPT SANDOFF *1 

Update aircraft position and speed 

else 

else 

1* HAY BE AN ANIMAL OR SERVICE TRUCK */ 

Alert operator to possible incursion 

1* HAY BE AN AIRCRAFT ENTERING THE SYSTEM */ 

Start a new track 

Request status from adjacent light 

10 
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if (Adjacent light is OK) 

/ * NON CONFIRMED DETECTION * / 

else 

Flag adjacent light for repair 

endif 

endif 

endif 

if (Edge light loses a detection AND status is OK) 

if (Next block showed a detection) 

/ * PROPER HANDOFF * / 

else 

if (vehicle speed> ,.. takeoff) 

Handoff to departure control 

else 

/* MISSING HANDOF? */ 

Alert operator to possible incursion 

endif 

endif 

endif 

/* CHECK FOR POSSIBLE COLLISIONS */ 

for (all tracked aircraft) 

Plot future position 

if (position conflict) 

Alert operator to possible incursion 

endif 

endif 

Update display 

endwhile 

Referring again to FIG. 1 and FIG. 2, the control of taxiway lighting intensity is usually done by placing all 
the lights on the same series circuit and then regulating the current in that circuit. In the present embodiment 

50 the intensity of the lamp 40 is controlled by sending a message with the light intensity value to the micropro
cessor 44 located within the light assembly 201_ n' The message allows for intensity settings in the range of 0 
to 100% in 0.5% steps. The use of photocell 46 to check the light output allows a return message to be sent 
if the bulb does not respond. This in turn generates a maintenance report on the light. The strobe light 48 pro
vides an additional optional capability under program control of the microprocessor 44. Each of the micropro-

55 cessors 44 in the edge light assemblies 20 is individually addressable. This means every lamp on the field is 
controlled individually by the central computer system 12. 

The system 10 can be programmed to provide an Active Runway Indicator by using the strobe lights 48 
in those edge light assemblies 201_ n located on the runway 64 to continue the approach light "rabbit" strobe 
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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. 

5 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. 

10 During Category III 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 III 
conditions. Since the intenSity of the taxiway lamps 40 can be controlled remotely, the lamps just in front of 

15 an aircraft could be intensified or flashed as a means of guiding it to the terminal. 
Alternatively, a short sequence of the "rabbif' 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 

20 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. 5). 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 

25 software module 101 receives data from the plurality of sensors 50, a sensor 50 being located in each edge 
light assembly 201_ n 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 
30 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 alarms. 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-

35 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 

40 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 

45 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-

50 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, 

55 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. 

12 

518



EP 0 613 109 A1 

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 ofthe 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 

5 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 

10 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-

15 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 display 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 lights 34, lamps 40 and 48, 
and computer generated voice commands broadcast via radio 36. 

20 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. 

25 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: 

30 If (Runway-Status = Active) 
then (Stop_BaCLights = RED). 

This is a very simple and straightforward 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), 
35 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: 

40 If (Intersection_Sensors = DETECT), 
then (Intersection = OCCUPIED). 

To predict that an aircraft will run a Hold Position stop, the following rule is created: 
If (AircrafLStopping_Distance > Distance_to_Hold_Position), 

then (Intersection = OCCUPIED). 
45 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), 
50 then (Runway-Incursion = TRUE). 

It is 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). Vehicles are detected by the sensor 50 in each ofthe edge light assemblies 201_ n• This 

55 information is passed over the local operating network (LON) via edge light wiring 21 1_ n to the LON bridges 
221_ n' 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 packet is checked and veri fied 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 sensors 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 vehicle 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 alert lights 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, it is 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 201- n via the WAN interface 108 and the LON bridges 
221_ n• 

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 201_ n 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 all 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 1120n a serial line. Vehicle pOSition information is provided to the IR transmitter 112from 
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 powerLEDs each 
having a beam width of 15°. By placing thirteen LEOs in an array, a 195° area can be covered. The IR LED 
array 120 illuminates edge light assemblies 201-4 along the edges of the runway 64. Each of the edge light 

assemblies 201-4 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 vehicle 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 

5 128 in the edge light assemblies 201-4 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 ASCII code which is known to those of ordinary skill in the art is an example of a 

10 code type that may be used. The only constraints on the vehicle 10 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-

15 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 201_ n 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 201_ n shown in FIG. 2 are considered present in FIG. 

20 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 

25 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 1_ n 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 RY5B001 

30 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 microprocessor44 looks for the proper timing 

35 relationship between the received IR pulses. If the correct onloff 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 10 162 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-

40 rupted before all the vehicle 10 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 10 relayed 168 to 
the central computer system 12. With this scheme the microprocessor 44 is implementing both the physical 
and a link layer of the OSI protocol by providing an error free channel. 

45 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-

50 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, 

55 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 
5 will be obvious to one of ordinary 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. 

10 
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Claims 

1. 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 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 c~upled 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. 

5. 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 
50 power providing means. 

55 

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 vehicle 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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10. 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; 

5 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 
said message data from said transmitting means; 

microprocessor means coupled to said receiving means for decoding said message data; 
10 means for providing power to each of said plurality 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 

15 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. 

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

25 

30 

35 

40 

12. 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. 

13. 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. 

14. 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. 

15. 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. 

16. 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 
45 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; 

50 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-
55 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 symbols having direction, velocity and said 
identification message data displayed. 
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17. 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. 

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

10 

15 

20 

19. 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. 

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

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

22. 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. 

23. 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. 

25 24. 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-
30 sage data and processing a detection signal from said ground traffic sensing means; and 

35 

40 

45 

50 

55 

25. 

26. 

27. 

28. 

29. 

30. 

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 vehicle. 

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: 
said 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. 

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

32. 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. 

33. A method 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. 

34. 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. 

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

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

30 37. 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. 

38. The method as recited in Claim 33 wherein said step of receiving and decoding said message data with 
35 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 

39. 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-

4(} dicating type of aircraft or vehicle. 

45 

55 

40. 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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W096/lZ165 

A[RCRAFT IDENTIFICATION AND 

DOCKING GUIDANCE SYSTEMS 

BACKGROUND OF THE INVENTION 

5 Field Of The Invention 

PCfISE94/00968 

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. 

10 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 

15 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. 

Examp\ary of prior art systems which have been poposed for detecting 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 

20 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 conditions 

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 

25 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. 

30 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 systems which are not only 

capable of detecting objects such as aircraft, but which also pro\-ide for the effective 

SUBSTtTUTE SHEet (RULE 28) 542



WO 96112265 PCftSE94JOO968 

2 

identification of the detected o~ject and verification of the identity of such object, for 

example. a detected aircraft with the necessary degree 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 

5 capable of accurately and efficiently tracking and guiding objects such as incorlling aircraft 

lo a suitable stopping point such as an airport loading gale. In addition, the provision of 

accurate and effective calibration techniques for such systems has been a continuing 

problem requiring resolution. 

10 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 

15 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 

20 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, 

25 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 aircraft including information 

concerning the closing rate distance from an appropriate stopping point for the aircraft. 

Another significant object is to provide for the automatic comp3fison and determination 

30 that the aircraft positioning and incoming direction does not de\'iate 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 rype. 
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Y cl another object is to provide systems which not oilly provide aZlIlluth guidance 

to either the pilot or the co-pilot, but also provide for scanning of the apron to enable 

appropriate and safe docking of an aircraft. Another object is to provide systems which are 

particularly sensitive so that accurate parking positions arc achieved within extremely 

5 minimal tolerances. 

A further object is to provide systems which arc 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. 

10 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 

15 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 

20 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 profile 

corresponding to the shape of a known object in order to determine whether the detected 

shape corresponds to the known shape. 

25 Furthermore, the present invention provides systems and methods for tracking 

incoming objects wherein light puises 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-

30 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 identificatio"n 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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docking of the identified aircraft in an appropriate docking area for ofr loading of 

passengers, cargo and the like. 

The present invention accomplishes these features while eliminating the heretofore 

standard need for sensors whieh must be embedded in the apron of the docking areas. This 

5 results in a significant reduction not only in installation time and associated co;,ts 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 areas which has been required with 

prior devices previously used for docking guidance systems. 

10 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 

15 expeditiously arrive at the gate. 

20 

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 system. 

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 pulses, 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 

25 the angular position of the object and passes control onto the tracking module. 

Once activated, the tracking module follows the incommg 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 

30 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 system 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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ensure that the readings of the detection devices such as a Laser Range Finder accurately 

correspond to the distance and angle of the aircraft. This module runs periodically during 

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

5 BRIEF DESCRIPTION OF THE DRAWINGS 

10 

15 

20 

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

Fig 2 is a diagrammatic view illustrating the general componentry of a 

preferred system in accordance with the present invention;. 

Fig 3 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; 

Fig 4 

Fig 5 

Fig 6 

Fig 7 

Fig 8 

Fig 9 

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; 

is 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 of the system; 

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

and 

Fig 10 is a flow chart illustrating the identification phase of the system. 

Table I is a preferred embodiment of a Horizontal Reference Profile Table 

25 which is employed to establish the identity of an aircraft in the systems 

of the present invention: 

30 

Table II 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-II. 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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catcd by clement numbers in parenthesis following such references 

Referring Lo Fig. I, the systems of the present invention generally designated lOin 

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 

5 operation, once the control tower 14 lands an aircraft 12, it informs the system ~hat a plane 

is approaching the gate 16 and the type of aircraft (i.c., 747, L-10I!. 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 aircraft 12 

with a reference profile for the expected type of aircraft. If the located aircraft does not 

10 match the expected profile, the system informs or signals the tower 14 and sh\lts down. 

I f 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 

15 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 1: comes to rest, it is 

accurately aligned with the gate 16 requiring no adjustment of the gate 16 by the ground 

staff. 

20 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 a microprocessor 26. 

Suitable LRF products for use herein are sold by Laser AtlantJ Corporation arid 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. 

25 The system 10 is arranged such that there is a conneclion 28 between the serial 

port of the LRF 20 and the microprocessor 26. Through this connection, 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 I (I :m~ controlled by the 

programmed microprocessor 26. In addition. the microprosesso: ~6 feeds data to the 

30 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 pl:me 31. Using this display, 

the pilot can adjust the approach of the plane 12 to the gate 16 to ensure the plane is on 

the correct angle to reach the gate. If the display 18 is showin~ the wrong aircraft type 30, 
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the pilot can abort the approach before any damage IS done. This double eheek 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 extensive damage. 

I n addition to the display 18, the microprocessor 26 processes the data from the 

5 LRF 20 and controls the direction of the laser 20 through its connection 32 to t!1e step 

motors 24, 25. The step motors 24, 25 are connected 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. 

10 The mirrors 21, 22 aim the laser by reflecting the laser pulses outwarq 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 

15 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 micro steps 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 

20 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 th~ aircraft 12. 

25 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 th~ 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 50 is the identification area 

51. In this area, the system 10 checks the profile of the aircraft 12 against a stored profile. 

30 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 53. At the stopping point 
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53, the aircraft will be in the correct position at the gate 16. 

In addition to the hardware and software, the system 10 maintains a database 

containing reference proliles for any type of aircraft it might encounter. Within this 

database, the system stores the profile for each aircraft type as a horizontal and vertical 

5 profile reflecting the expected echo pattern for that type of aircraft. 

Referring to Table I. the system maintains the horizontal profile in the form of a 

Table I whose rows 40 are indexed by angular step and whose 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 

10 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 SO distances to the stopping point 53 

15 would require a Table I containing 50 x 50, or 2500, entries. However, the Table I 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. 

20 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 column index 

contains fewer distances from the stopping position than the horizontal profile. The vertical 

profile requires fewer columns because it is used only for identi fying the aircraft 12 and 

25 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. 

30 

The system lOuses 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. Calibratmg the system 10 ensures that the 

5 relationship between the step motors 24, 25 and the aiming direction is known. The length 

measuring ability of the LRF 20 is also checked 

10 

Referring to Fig. 6, for calibration, the system lOuses 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,13) to (0,0) causing the laser to be directed 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 

15 66, the microprocessor 26 stores the angles (a.cP'~cp) at that point and compares them to 

stored expected angles. (102) The system 10 also compares the reported distance to the 

plate 66 center with a stored expected value. (102) If the reponed values do not match the 

stored values, the microprocessor 26 changes the calibration constants, which determine the 

expected values, until they do. (l04, 106) However, if any of these values deviate too 

20 much from the values stored at installation, an alarm is given. ( 108) 

Capture Mode 

Initially, the airport tower 14 notifies the system 10 to expect an incoming 

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 

25 motors 24, 25 to direct the laser to scan the capture zone SO horizontally for the plane 12. 

30 

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 50. 

To determine the correct height to scan, the microproc~5sor 26 computes the 

vertical angle for the laser pulse as: 

Bf :;; arctan [ (H-h)/lf ] 

where H = the height of the LRF 20 above the ground, h :;; the nose height of the expected 

aircraft, and If = the distance from the LRF 20 to the middle (If 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 middle of the capture zone 50 for the expected airplane 12. 
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Alternatively, the system 10 can store in the database values for fir for different types of 

aircraft at a certain distance. However, storing fir limits the flexibility of the system 10 

because it can capture an aircraft 12 only at a single distance from the LRF 20. 

In the capture zone 50 and using this vertical angle, the microprocessor 26 directs 

5 the laser to scan horizontally in pulses approximately 0.1 degree apart. The mic.roprocessor 

26 scans horizontally by varying u, the horizontal angle from a center line starting from 

the LRF 20, between ±umax ' a value defined at installation. Typically, u max 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 

10 capture zone 50. The detection device of the LRF 20 captures the reflected pulses, 

computes the distance to the object from the time between pulse 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 

15 pulses are generated in O. I degree intervals, up to ten echoes can occur in each sector. The 

microprocessor 26 stores these hits in variables entitled sa where U 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 

20 echo. Storing the distance to each reflection requires a storage medium large enough to 

store up to ten hits in each I 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 programming 

techniques can reduce these storage requirements below having 100 registers always 

allocated for these values. 

25 Once this data is available for a scan, the microprocessor 26 computes the total 

number of echoes, ST' in the scan by summing the sa's. The microprocessor 26 then 

computes SM' the largest sum of echoes in three adjacent sectors. (72) In other words, SM 

is the largestsum of (Sa_I' Sa' Sa+I)' 

Once it computes SM and ST' the microprocessor 26 derermines whether the 

30 echoes are from an incoming airplane 12. If SM 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, SM is greater than 24 (74), a "possible" airplane 12 has been 

located. If a "possible" airplane 12 has been located, the microprocessor checks if SM/ST 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 echoes received during the scan. 

If SM/ST 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: 

at ;: a v + (Sa+l- Sa_I)/(Sa.! + Sa + Sa + I) 

5 where Sa is the Sa that gave SM and av is the angular sector that corresponds ~.J that Sa' 

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

It ;: (lin) i~ILIO lavi 

where the lavi are the measured values, or distances to the object, for the pulses that 

returned an echo from the sector a v and where n is the total number of measured values 

10 in this sector. (78, 82) Because the largest possible number of measured values is ten, n 

must be less than or equal to ten. 

However, if SM/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 at should be zero instead of 

15 the above calculated value and that It 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). 

20 

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 S3 of 

25 the plane through the display 18. The system 10 begins tracking. the aircraft 12 by scanning 

horizontally. 

30 

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: 

(at - a p - 10) and (at + a p + to) 

where at is determined during the capture mode 62 as the angular position of the echo 

center and a p 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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value between: 

(us - up - 10) and (us + up + 10) 

where Us is the angular position of the azimuth determined during the previous scan. 

During the tracking phase 84, the vertical angle, 13, is set to the level required for 

5 the identified craft 12 at its current distance from the LRF 20 which is obtaine~ from the 

reference profile Table I . The current profile column is tbe column representing a position 

less than but closest to It. 

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 

10 scan, the distance, It, calculated during the capture mode 62, determines the appropriate 

column of the profile Table I and thus the angle to the aircraft 12. For each subsequent 

scan, the microprocessor 26 uses the 6 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 

15 microprocessor 26 creates a Comparison Table II . 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: Ii 92, the measured distance to the 

object on this angular step, Iki 93, the measured value compensated for the skew caused by 

20 the displacement (equal to Ij minus the quantity sm' the total displacement during the last 

scan, minus the quantity i times sp, the average displacement during each step in the last 

scan (i.e.) Ij-(sm-isp»' dj 94, the distance between the generated profile and the reference 

profile (equal to rU' the profile value for the corresponding angle at the profile distance j. 

minus lki)' a j 95, the distance between the nose of the aircraft and the measuring equipment 

25 (equal to rj50' the reference profile value at zero degrees, minus d j ). ae 96, the estimated 

nose distance after each step (equal to a.n, the nose distance at the end of the last scan, 

minus the quantity i times sp)' ad' the difference between the e5tlmated and measured nose 

distance (equal to the absolute value of a j minus ae), and Note 97 which indicates the 

echoes that are likely caused by an aircraft. 

30 During the first scan in the tracking phase 84, the system 10 uses the horizontal 

profile column representing an aircraft position, j, less than bUt closest to the value of It. 

For each new scan, the profile 'column whose value is less than but closest to (am - sm) is 

chosen where am is the last measured distance to the aircraft 12 and sm is the aircraft's 

displacement during the last scan. Additionally, the values of the profile are shifted 
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sideways by as to compensate 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 distribution of aj values as they appear in the 

Comparison Table II. Thus, the DDT has an entry representing the number of occurrences 

5 of each value of aj in the Comparison Table II in I meter increments between 10 to 100 

meters. 

After every scan, the system lOuses the DDT to calculate the average distance, 

am' 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. 

10 The microprocessor 26 then flags the Note 97 column in the Comparison Table II for each 

row containing an entry for a
l 

corresponding to either of the two DDT rows h.aving the 

largest sum. (114) 

15 

20 

The system 10 then determines the lateral deviation or offset. (116) The micropro

cessor 26 first sets: 

2d = am ax - a min 

where a max and amin are the highest and lowest a values for a continuous flagged block of 

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

Y 1 = 'Ldj 

for the upper half of the flagged d j in the block and: 

Y2 = 'Ld. 
I 

for the lower half of the block. Using Y I and Y 2' "a" 116 is calculated as: 

a = k x (Y I - Y 2)/d
2 

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 Ii 

25 column of the Comparison Table II is then shifted "a" steps and the Comparison Table II is 

recalculated. This process continues until "a" is smaller than an empirically established 

value, preferably one. The total shift, as' of the Ii column is considered equal to the lateral 

deviation or offset. (116) If the lateral offset is larger than a prl!determined value, 

preferably set to one, the profile is adjusted sideways before thl! next scan. (118, 120) 

30 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 

aircraft 12, on the display 18. (122) 

The microprocessor 26 next calculates the distance to the nose of the aircraft, am' 

as: 
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am = L(Oagged ai)/N 

where N is the total number of flagged ai' From an" 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 aircraft. (124) 

Once it calculates of the distance to the stopping point 53. the microprccessor 26 

calculates the average displacement during the last scan, sm' The displacement during the 

last scan is calculated as: 

Sm = am_I - am 

where am_I and ~ belong to the last two scans. For the first scan in tracking phase 84, Sm 

10 is set to O. 

The average displacement sp during each step is calculated as: 

Sp = Sml P 

where P is the total number of steps for the last scan cycle. 

The microprocessor 26 will inform the pilot of the distance to the stopping 

15 position 53 by displaying it on the display unit 18, 29. By displaying 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 3 1 and the longitudinal 

position 29 are provided on the display 18. (126, 128) Once the microprocessor 26 displays 

20 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 values, 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 

25 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 

30 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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used by tbe system to ensure thaL the horizontal scans arc madt.: across the tip of the nose. 

To ehcck the nose height, the microprocessor 26 sets f.\ to a predetermined value 

13max and then steps it down in 0.1 degree intervals once per received/reflected pulse until it 

reaches l)min' another predetermined value. Gmin and ~max arc set during installation and 

5 typically are -20 and 30 degrees respectively. After ~ reaches ~Illin the micropr.Jcessor 26 

directs tbe step motors 24. 25 up until it reaches Pma>. . This vertical scanning is done with 

a set to CLs ' the aZImuth position of the previous scan. 

Using the measured aircraft distance, the microprocessor 16 selects the column in 

the vertical profile table closest to the measured distance. (140) Using the data from the 

10 scan and the data on the vertical profile table, the microprocessor 16 creates a. Comparison 

Table II. Referring to FigA, the Comparison Table II is a two dimensional table with the 

number 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: I, 92, the measured distance to the object on this angular step,lki 93, the measu-

15 red value compensated for the skew caused by the displacement tequal to Ii minus the 

quantity Sm' the total displacement during the last scan. minus the quantity i times sp' the 

average displacement during each step in the last scan), d, 94. the distance between the 

generated profile and thereference profile (equal to rjj' the profile value for the correspon

ding angle at the profile distance j, minus lki)' ai 95, the distance between the nose of the 

20 aircraft and the measuring equipment (equal to rj50' the reference profile value at zero 

degrees, minus d j), ae 96, the estimated nose distance after each step (equal to am' the nose 

distance at the end of the last scan, minus the quantity i times 5r ). ad' the difference 

between the estimated and measured nose distance (equal to the absolute value of aj minus 

ae)' and Note 97 which indicates echoes that are likely caused by an aircraft 12. 

25 

30 

During each scan, the microprocessor 26 also generates a Distance Distribution 

Table (DDT). This table contains the distribution of aj values as they appear in the 

Comparison Table n. Thus, the DDT has an entry representing the number of occurrences 

of each value of ai in the Comparison Table II in I meter increments between 10 to 100 

meters. 

After every scan, the system 10 uses the DDT to calculate the average distance, 

~, to the correct stopping point 53. The microprocessor 26 SC3J1S 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 j corresponding to either of the two 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, 

sm. The displacement during the last scan is calculated as: 

sm = am_I - am 

where am_I and am belong to the last two scans. For the first scan in tracking phase 84, sm 

is set to o. The avera~e displacement sp during each step is calculated as 

sp = smt 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 = Pmax - Pmin 

15 where Pmax and Prnin are the highest and lowest P value for a continuous flagged block 

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

Y, = Ld j 

for the upper half of the flagged d i in the block and: 

Y2=~A 

20 for the lower half of the block. Using Y I and Y 2' na" is calculated as 

a = k x (Y I - Y 2)/d2 

where k is given in the reference profile. If "a"exceeds a given value, preferably one, it is 

assumed that there is a vertical deviation approximately equal [0 "an. The 1; column is then 

shifted "a" steps, the Comparison Table If is re-screened and "a" recalculated. This process 

25 continues until "a" is smaller than the given value, preferably one. The total shift, Ps of the 

Ii column is considered equal to the height deviation. (144) The P.I values in the vertical 

Comparison Table II are then adjusted as Pj + .1.Pj where the height deviation .1.Pj is: 

.1.Pj = Ps x (amp + as) / (aj + as) 

and where amp is the valid am value when Ps was calculated. 

30 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 larger 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 thc height measuring phase &6. the microprocessor 2() 

returns to the tracking phase 84. 

I f the microprocessor 26 has already determined the nose height. it skips the 

height measuring phase 86 and determines whether the aircrati 12 has been identified. 

5 (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 reached, the 

microprocessor 26 turns on the stop sign and the system 10 has completed the docking 

mode 64. (l36) If the aircraft 12 has not reached the stop position, the micro-processor 26 

returns to the tracking phase 84. (134) 

10 I f 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. (133) If the 

aircraft 12 not more than 12 melers from the Slopping position 53. the system 10 turns on 

the stop sign to inform the pilot that identi-fication has failed (135) After displaying the 

stop sign, the system 10 shuts down. 

l5 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.l O. (133. 88) In the identification 

phase 88, the microprocessor 26 creates a Comparison Table II to reflect the results of 

another vertical scan and the contents of the profile table. (152. 154) Another vertical scan 

is performed in the identification phase 88 because the previous scan may have provided 

20 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 bel 0 \\. a given amount, prefer

ably one, the microprocessor 26 calculates the average distance between marked echoes and 

25 the profile and the mean distance between the marked echoes and this average distance. 

30 

(162) 

The average distance dm between the measured and corrected profile and the 

deviation T from this average distance is calculated after vertical and horizontal scans as 

follows: 

d = Ld·/N m I 

T = L I d j - dm lIN 
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/sizc > 0.75 

where N is the number of "accepted" echoes and "size" is the maximum number of values 

possible. If thc 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 

5 identification phase 88, it returns to the tracking phase 84. 

10 

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 verifying the shape of a detected 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 

10 with means for adjusting the mirror system to project the light pulses outwardly. 

3. The system of claims 1- 2 wherein the profile corresponding to the sRape 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 

15 object within a capture zone, said detection means comprising: 

20 

5. 

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. 

The system of claim 4 wherein said capture zone comprises an area within said 

plane of said p"ojected light pulses. said area being defined as a predetermined angular 

configuration relative to an axis extending from said mirror system and at predetermined 

axial distances from said mirror system, said area being divided into mUltiple angular 

25 sectors defined by rays extending outwardly from said mirror system. 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 collected light pulses reflected off said object. 

7. The system of claim 4-6 wherein said object is an airplane having a nose section 

30 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 molors 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 

5 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. 

11. 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 

10 information includes data for determining the distance between a detected object and said 

means for collecting the light pulses. 

15 

20 

25 

30 

12. The system of claims 9-10 wherein: 

the microprocessor 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 nwnber 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 swn 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: 

14. 

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. 

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 
SUBSTITUTE SHEET (RULE 26) 
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an average distance is calculated from the detected position or said object to a 

desired Slopping position for said object 

15. The system of claims 14 wherein: 

the average distance to the stopping position is <;alculated by averaging the 

distance to said stopping position recorded for the entries in tile 

comparison table corresponding to the two adjacent 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 

10 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 

15 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 directmg said projected light 

comprises a second mirror system. 

20 20. The system of claims 18-19 wherein: 

25 

30 

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 light 

source based on said pulses received at said detector and in accordance 

with predetermined angular parameters; 

comparing said detected angular direction with said knO\\11 angular direction to 

determine whether said detected angular direction corresponds to said 

kno~ angUlar direction. 

21. The system of claim 20 further comprising: 

adjusting the angular parameters if said detected angui:1r 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 S3id light source based on 

predetermined distance parameters; comparing said detected distance with 
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a known distance of said object from said light source to determine 

whether said detected distance corresponds to said known distance. 

23. 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. 

24. 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 

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

15 

20 

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

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

27. A system for tracking an incoming object comprising: 

means for generating light pulses; 

means for projecting 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. 

28. The tracking system of claim 27 wherein the light pulses are laser light pulses. 

29. 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 

25 outwardly onto an incoming object. 

30 

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

for monitoring the location of said object. 

31. 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 thl! distribution of distances 

from the nose of the object to the measuring dl!vice for each reflected 

pulse; and 

an average distance to a desired stopping positioh is calculated. 
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32. The tracking system of claims 27-3\ wherein 

the average distance to the stopping position is calculated by averaging the 

distance to said stopping position recorded for the entries in the comparison 

table corresponding to the two adjacent entries III 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 dlstance is 

10 communicated to a computer on board the aircraft allowing th~1t computer to stop the 

aircraft when said aircraft reaches said stopping position. 

15 

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 determiIllng 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 

20 known object comprises sets of expected reflected pulses at yarious distances from the 

stopping point. 

37. The method of claim 35-36 wherein a microprocessor 15 programmed' to identify 

an object. 

25 
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(57) Abstract 

Ail airport noise monitoring system is disclosed comprising a pair of sound detectors (200, 300) installed in and spaced along a 
runway. A CPU monitors the output of each sound detector so as to recognize an output form from one (200) of the detectors characteristic 
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the aircraft, depending on the sound profile from the detector (300) other than the one providing the characteristic output form, and also 
indicating whether the aircraft is landing, taking off or flying by. Accurate timing and direction information may be obtained and accurately 
correlated with noise events detected around the airport, to identify noisy flights or carriers. 

580



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the per on the front pages of pamphlets publishing international 
applications under the PCT. 

AT Austria GB United Kingdom MR Mauritania 
AU Australia GE Georgia MW Malawi 
BB Barbados GN Guinea NE Niger 
BE Belgium GR Greece NL Netherlands 
BF Burkina Faso HU HungaLy NO Norway 
BG Bulgaria IE heland NZ New Zealand 
BJ Benin IT Italy PL Poland 
BR Brazil JP Japan PT Ponugal 
BY Belarus KE Kenya RO Romania 
CA Canada KG Kyrgystall RU Russian Fedetation 
CF Central African Republic KP Democratic People's Republic SD Sudan 
CG Congo of Korea SE Sweden 
CH Switzerland KR Republic of Korea SI Slovenia 

,. 
CI COle d'Ivoirc KZ Kazakhstan SK Slovakia 
CM Cantcroon Ll Liechtenstein SN Senegal 
CN China LK Sri Lanka TD Chad 
CS C=hoslovaltia LU Luxembourg TG Togo 
CZ Czech Republic LV Latvia TJ Tajikistan 
DE Germany MC Monaco TT Trinidad and Tobago 
DK DemnarIc MD Republic of Moldova UA Ukrame 
ES Spain MG Madagascar US United Stales of America 
Fl F"mland ML Mali UZ Uzbekistan 
FR France MN Mongolia VN Vict Nam 
GA Gabon 

581



WO 95/27910 PCT/GB9S/00820 

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 

5 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 number 

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 indi vidual 

flight by its time history. Of course, not all noise 

moni toring 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 efficiency 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 must 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 Summary of the invention 

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 

certainty. 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 ti.me information is 

required only to indicate the order 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 said output form indicative of the 

proximi ty 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 

30 

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. 

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 
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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 preferably 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 flyin~ 

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 o~ motion of the aircraft is 

towards the said one sound detector and away from the said 

other sound detector if t~at 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 flying 

35 overhead. Preferably, any output from 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 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 

moni toring 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 or more suitably 

15 programmed microprocessors. 

Brief description of the drawings 

The present invention will now be described by way of 

example with reference to the accompanying drawings in 
20 which: 

25 

30 

35 

Fig. 1 illustrates a simple sound detector with one 

pressure transducer; 

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; 

Fig. 4 is a schematic illustration of the output from 

the two sound detectors when an aircraft is taking 

off; and 

Fig. 5 is a corresponding illustration when the 

aircraft is landing. 

Detailed description 
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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 incl~ding 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 directionali ty 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 each end of the 

runway, it is preferred that it be embedded in the runway 

35 surface. The separate detectors 200; 300 or pairs of 

detec:tors 200; 300 are able by virtue of their spacing 

along the runway to resolve the position of the aircraft at 

various times as it flies overhead and therefore determine 

its direction of flight. 
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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, the associated sound detector 200 detects 

the increased level of sound. However, the character of 

the sound detected by this detector 200 is quite different 

from that attributable to an aircraft passing overhead and 

10 

accordingly, the sound level is simply stored in memory for 

future reference. As the aircraft begins its run along the 

runway, 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 recogni tion 

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. 

589



W095/27910 PCT/GB95/00820 

9 

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 have 

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 beginning 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 a landing in the direction A-B. In the unlikel.y 

event that both detectors show characteristic forms 

attributable to an aircraft flying overhead wi thin 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 flights in 

question identified 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 

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 

subsequent to the event giving rise to the 

characteristic 

indicative of 

output form for 

the proximity of 

an output form 

an aircraft and 

consequently assigning to the event a flag indicative 

of the direction of motion of the aircraft and whether 

it is taking off, flying by or landing. 

2. A noise monitoring system according to claim 1 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 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 

window of time subsequent to the event. 

3. A noise moni toring system according to claim 2 in 

which the means for monitoring, checking and assigning 

is adapted to assign' to the event a flag indicating 

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 

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. 

A noise monitoring system according to any preceding 

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 

output from the said other sound gate includes an 

output form indicative of the proximity of an aircraft 

wi thin a predetermined window of time prior to the 

event. 

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 

characteristic of an aircraft flying overhead. 

A noise monitoring system according to claim 5 or 

claim 6 in which the means for monitoring, checking 

and assigning is adapted to disregard any output from 

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. 

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 

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. 

A noise monitoring system according to any preceding 

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 mear.s for monitoring, checking and 

assigning comprises one or more suitably programmed 

microprocessors. 

15 

20 

25 

11. 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 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 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 sound detector. 

12. A method according to claim 11 including checking the 

30 output from the said other sound detector wi thin 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 

20 

15. A method according to anyone 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 

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. 

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. 

lB. A method according to anyone 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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10 

15 

15 

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 more suitably programmed 

microprocessors. 

20. A method according to anyone 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 

programmed microprocessors. 
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JP1998-l55040 (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 heretofore, 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 
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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, vanous 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 
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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 

lllcreases. 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. 

the security to communication jamming can be improved as compared with 

transmitting the key of cryptograph and data by single communication means. 

[0029] 

As a result, 

the case of 

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 
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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 confonnation, the calling communication equipment discriminates 

the ring tone before it reaches the predetennined number of times, thereby confinning the 

disconnection of the line. In this case, when the calling communication equipment 

disconnects the line used for direct call before it reaches the predetennined number of times, 

the communication cost is not needed even when the dial-up connection communication 

equipment can nonnally 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, pnor 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 2c, 3c 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 2c; 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 2c 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 2c 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 2c 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 2c and the connector 2a mutually. 

[0069] 

Especially as shown in Fig. 3, in the case of using a telephone set 22c 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 22c 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 22c, 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 22c 

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 22c 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 22c 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 22c, and passes the signal intact 

to the telephone line 4. Thus, the telephone set 22c 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 22c 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 SIb 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 tum on "receive 

wait" by previously pressing a button or the like (S 1 b). 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 3c to connect the telephone line 4 and the telephone set 3c (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 S5a 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, SlOb). 

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, S 11 b). 

[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 (SlOa, 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, 
20 

621



when the processing of the above S 1 Oa starts earlier than the processing of the S 12b, the 

communication equipment 3 need not to conduct the above processing Sllb. 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, S 11 b 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 

(S lOa, S 12b). At the end of conference, the communication equipment 2 and 3 respectively 

disconnect dialed connection (Sl1a, 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 tum off 

"communication wait" by pressing a predetermined button or the like. In this case, the 

connector 3a makes the connection to the telephone set 3c 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, each 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 Slla and SIb 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 SlOb, S 11 b shown in Fig. 4, the following steps S28a, S29a and S30b, S31 b 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, S31 b). 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, S31 b, 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 IP 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. 

[OlO8] 

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 S31 b 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 

53c 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 2c, 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, SIT point interface (referred to SIT point IIF 

for short) 18 connected to the DSU is provided instead of the communicating IC 13. The SIT 

point IIF 18 can control settingldisconnection (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 SIT 

point IIF 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 S61 a, 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 (S61a). 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 (S61 b), 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 ftp 

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 mcthods such as an electronic mail. According to the ftp 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 ofISDN. 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. 

[0161] 

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 

Jammmg 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. 
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[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) 

53 a: transmitter (child station communication means) 
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· . 
FIG. 1: 

U.S.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 

SUa: DISCONNECT DIAL-UP CONNECTION. 

END 
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- PROCESSING OF COMMUNICATION EQUIPMENT 3 

SIb: 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. 

S9b: 

ACQUIRE ITS OWN IP ADDRESS. 

S 1Ob: TRANSMIT ELECTRONIC MAIL IN WHICH ITS OWN IP ADDRESS IS 

ENCIPHERED. 

S 11 b: DECODE IP ADDRESS OF THE PARTY AT THE OTHER END. 

SI2b: 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 

S2Ia: 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. 

S31 b: SELECT THE IDENTIFICATION OF THE PARTY AT THE OTHER END. 

S32b: NETWORK CONFERENCE 

S33b: DISCONNECT DIAL-UP CONNECTION. 

FIG. 7: 

U.S.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 

S41a: 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 

53 a: 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: SIT POINT IIF 

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 

S61 b: 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 

S61a: 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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!t~-etJ:, .g.ifil{l§~~2 . 30)\,''9tLtJ'f£lI>ffJlUtc:t.J:0fl'f1t 
Il¥fJ1!Hc:t.J:0tJ'tJ:, ~,Jt<.::i~660tLl;j;)G'9, jlIjjilllfd~lf~2 

• 3tJ:, f~~-t0J:-3tc:, f£ll¥fJlU:I3J:mltll>ffJ[iJJX7Jo)~ 

IIg!'?1'rln'00 t.J::I3, f~lI>ffJlljt~0ifilfj§~~2 . 3 
tJ\ ~~!fill'f;:j(O)ilfijllfltC:B2f(0):$i'-{? ;v? 'Y 7'~if.l'Cifilfl§~ 

:liftc::ttr,t-t 0 0 
(0 0 4 7J LB2jl1jjifilfl§~~ 2 . 3 tJ:, :c;tl-'nr~ll5@l 

~,,'ll (ifilf1§@l*Jll) 4 tc:t~if.l'C~ fl n '0 0 LB2~B5@l~:lll4 

iJ:, i7U;tt;:C I S D N ( Integrated ServIces DIgItal 

:let work) t.J: t 0)7":/')I ;v@l*Jll, ;Ji)0\' ,tJ:?-to f@l*Jl! 
t.J:tl'JSI), ~ifilfj§~~2 . 3tJ:, j7U;tti, )I"-{?;v~ 

[i'J9t.J: i:: ll, ~5:Glt.J:\, ",t:J5L"I*Jil4 O):)(~~"'fll=F-)IG 
o)',li:,;5*~j~iffi~Q-e ~ 00 Ltlt<.:: J: I), triJljf~j~~~ 2 . 
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3 fJ:, ~ll1i@]~ 4l;f:f)- l., --C, IiI, ,tct§=Fl;f:iJiflftb l." jj'[ 

tf€illif~l'~ 00 

[0 0 4 8] ~ t:, il?J.illi{§lI~ 2 . 3 O){leffl~C:l:, ~ Y 

:$I-i',") rm$7'C~~ (7'wH)i') 5 J;)0 V 'fJ: 6 fC!JDA 

vrtJ 1), illi{§11~2 . 3(J:, )i'~7l[;7'Y7't~$7'CfCJ: 

-c>--C, ~Y:$I-;j"'1 H1~ (;j"'1 r'7-7) 7l;f:-'ftl;e"n 

ileffll' ~ 0 0 il?J.illif§lI~ 2 . 3 fJ:, JEiJifilUHc /J; 0 t~ EJ t 
1£ziJifi~,IHc/J;0±~iltiJ;&;,00)l', iiIii7'W\~)i'5 . 6fC 

iJ:, IliJ tllf1EiJ\'1.l!*~n0o l-,~,cfl'tJ:, f,~~JlO){IJ;!TIL 

il!l{§11~ 2 t~IJO)/W \~:$I" 5 fC-:::JV '--C~~~jj'9 0iJ\ 7'P 

! \~ )1" 6 O)mi1X t 1Pl:ml' J;) 0 0 

[0 0 4 9] rH<f;;fI"ltc iJ:, /w \~ )i' 5 L:l:, ',tj:u5mlll4 

Hl'l., --Cilljf611lm2 iJ'Gm®'c~*b¥:U1cJJjEJ, 7tl'/ 

Y r (ileffl~i'3) l;f:~'9 I D t, ;; I DB~]CT&'J~fE~ 

tltU\7 '7- F tl;f:AtJ ~-tt0o til t'JY r t!\7 '7-

F to)¥.~ilM~b0 t, 7'wH)i' 5 iJ:, ~l GiJ1{!f:f{G 

TV'0~Y:$I-i"'1 H~7 J::tcto't07 Fv7 (I P7 

Fv7) 0)~t)~v'TV'01 P7Fv7l;f:, '"3~il!lii§lI 

~20)~~o)IP7Fv7tl.,--CM0'"3--C0o ~t~J: 

I), il!l{§11~ 2 fJ:, fJi!m$7'C~tct3U-0 § GO) I P 7 F V 

7l;f:~~c~0o ~O)if,a1jlt )i!Hi§1I~21J:, FfifEO)*~ 

~iijfCIRfJ] Gnt:'1'- :$I}IJ ('1'-:$1 If5 b) H'Fi1X l.,--C 

7'W \~ :$I" 5 A.,i!tb l., t: I), 7'W H )i' 5 iJ' G ~mr:h 

tc.T'-:$I Jf5 bO) ~ is, § 5]'mO)'1'-:$I If'7 bl;f:~jjljc 

~0o /W\~Y5fJ:, il!l{i§1I~2iJ'GO)'1'-:$I7''71, 

l;f:~Y:$I-;j'"y Hlij 7 A.,~ii!G, l' Y:$I-;j', 'Y rm 7iJ' 

GO)'1'-:$I7''7 bl;f:illi{i§1I~2A.,i!tb'90o UltCJ: 

I), il!l{i§1I~2 fJ:, [j';]f'r0) I P7 Fv7l;f:~t:/J;<--ct 

~ Y )1-;j', 'Y HIl'I7 A.,J'~*/tl' ~ 0 0 

[005 0] 7'w\~)i'5';L :$I"~7l[;7'Y7'mMHcJ: 

0bDA~O)rs~c, I P7 Fv7-,?>~Y:$I-;j'"y H~7 t 
O)t~MC@]~/J; (:l;f:-i=tf'r G --CV-0o U:iJ'-c> --C, /W\~ 

:$I51Ctol,'--C, :$I"1'7l[;7'Y7'J'£*1CO)miWt:fl&tJ:, iill{J 

1I~2iJ\[j';]f'r0) I P7 r'v7l;f:i!f:~1." W:fflo)lllHi§@]*~ 

l;f:f)- l., --C ~ Y:$I-i', 'Y H~ 7 tm-~t~$7'Cl., TV'0±~il, 

'9/J;biS, '}mJffil*lllmt~o)±blilfcJt«r~ < IYs1:Ji::~ tl--C 

1,'0L tiJ;~v'o 

[0 0 5 1] ~ t:, 7'W \~ )i' 5 tJ:, ~ll1i@]if~ 4l;f:f)- l., 

nIiQ~~~2 tJt!lfi'90t:&'JtC, 77-t:7;f,~Yrl;f:iflfl 

;t TV '00 7 7-t:7;f,~ Y HJ:, i;lj;tt;C mi*JmJ1iTil!l 

t5l'~ o ijl1j1Hl i*J/J; t', il!l{gll~ 2 O)ili~fC~2~ n --C.t3 

f), il!l{gll~ 2 iJ:, 7'W \~ 1,i' 5 t il!l{g'9 011~t ~~5@] 

*iJl 1 c')ilellln (Jt!l,;5f'l) l;f:'t( < :jllJ;t 0 ~ t we ~ 0 0 

[005 2] ~GfC, 7,w\1')i'5fJ:, illi{gll~20)j 

-l[;-lj'-!\l'tJ;)00 ~i*B"ltCfJ:, /w\~ I)' 5 tJ:, il!l 

f,;11~~ 2 tc, ',liT j -l[; 7 F v7l;f:T&'J}~jf) '"3--c--cto 

f), UlfcxiJ;t;U:~~l.,/J;Hj2t~~~ (j-l[;#'Y7 

7) Hill;t TV'0o il!ligll~2mO)~-=fj-MJ:, 7'P 

1\~)1'5A.,1\2i!~tl, 7cW\~)i'5iJ:, Jt!l{i;1I~~291i0) 

','G:-=f j-l[;l;f:~'tlf'h --C, X,tJ;t;'90j-l[;#'Y 77IC,¥; 

¥.fr.IJ"f 1 0 - 1 5 5 0 4 0 

fff'90 0 7'W\~)i'51J:, ~Y:$I-;j"'1 H~ncm-~m 

$7'C~h--Ctol). ~o)IP7Fv7~,m-~-~l'J;)00 

Gt:iJ1"J--C, il!lfgll~2 iJ'~Y:$I-;j"'1 H\~ 7 Icm$7'C~ 

n TV '0 iJ''2:fiJ\ tJJ:lf, m$7'C~O) I P 7 F v71cIMlb 

G9\ ~-=fj-l[;iJ:!it~fcI'!2i!~tl00 il?J.il!l{i§1I~2 

tj:, :$I"1'7l[;7'Y7'mMCU:::~tc, [i5J'9'[(O)'~=fj-l[; 

l;f:H2j-)[;#'Y 7 7iJ'G~fCdJ.tb'9~ tiJ\c~ 00 

[0053] mtE, ~Y:$I-:?,'Y HI~HJ:, 11:< '11f&1.,-:::J 

-:::JJ;) I), ~ (O)/tJl\~ )i'iJI-lj'- ~7l;f:lifl9a l., TV '00 

~nGO)7'tJl\~ )i'0)~< fJ:, :$I"1'71v7'O'mMCl;f:+)

;j;-rl.,--C;t;:;V), j-l[;+)--1\0)1IIiEl;f:{Jill;tTV'0 o l., 

tciJ1-; --c, illl{jll~ 2 toJ: If 3l;f:,ili:lt 0 L t fC J: "J --c, 

*1fIiiliTf5l1grc{*{;,)ffi{;;:/A T b 1l;f:'l'¥WctI4i1Xc~ 0 0 

[0 0 5 4] f.ftv '--C, il?J.illi{§lI~ 2 • 3 O)tliJi1Xi;lj t l., 

--c, f;lj;tfJ, ~''1':ti'i;~l'i/J; t'0)J: ~ fCf'i?i tj!ljj{~tO)JX 

hl;f:{iillS'9 0t&l1S'l;f:r:p)L.\lc,;~~Jl'9 00 /J;tJ, w.-rl'tJ:, 

f'i?i t j!Ijj{~tO)fRhl;f:{ii!'9 0±~ilfcBNG f. jj!jjil!lfgll 

H2·3~, ~Y~-~~r.7/J;t'0)~~r'7-7l;f: 

if' l., --C, I) 7 l[;:$I1' btc'1'-:$Il;f:{ii!'9 0 ~ tl;f:;j', 'Y r 

'7-7i'i;~l'itt,f,f!J;'900 

[0055] "U:, ;;il!l{gll~2· 30)~mhittl.,--C 

tJ:, f&Jzt'90J: ~ fDfiqO)tliJi1XiJI~;tGt'c0iJ\ ~ ~ c 

tj:, illlijll~2 (3) iJ\ cct1"i'i[il]*)]l4tJJ;lf1'Y:$I-;j', 

'Y r~~7 to)m$7'Cl;f:flilj1D1J'90m$7'C~2 a (3 a) t, A 

tbtJ~lIt/J;0::JYt::l-~2 b (3 b) tl;f:iJill;tn, 

0tllli1Xtc-:Jv '--C ,;~~Ji'9 00 ~ O)t~i1XciJ:, *1fIiiliTf5®tc 

i*0iJiflftbGhitfJ:, m$7'C~2 aiJ'~liilil.,TV'00 ~ 

tc, 1?r)lliigll~2 • 3fCtJ:, J::il2IJiflftbG1JitlcJ;0il!l 

{,;1:).7tO)iillhiilll"5HHC, ~B:;j5~lf 2 c • 3 c iJ1-'ftl;e"ttwli: 

ftGhTV'00 /J;;t;:;, jjIi])j{gll~2 • 3tj:, Iffl:mO)tliJi1X 

l;f:f'r G TV '00)C. l-:).-rl'fJ:, il~aflO){l!!1'i:J::, il!l{i§lIH 

2 O)mi1XfC-:::Jv '--CO)dJ.~tlJlHc~~fl'9 00 

[0056] '9/J;biS, ::JYt::l-:$I2 bij:, i71j;ttf'. 

~'1':til j '7-,?>" ~ 7 /J; (:, ~~ G/J;v'AtJ~lIl;f:fJill;t 

--CtJ I), fleffl~fJ1IJO)f'i?i,,?j!ljji~/J; t'l;f:'1':::/:$I l[;O)7"-:$I 

?IJtl.,--Cm*/t~~2 aA.,iii!l'~00 ~tc, ::JYt::l-:$I 

2b~, ~=:$I-'?>At:-il-/J;t'O)tbtJ~II@~-tt 

f) l;f:iJill;t--CtJl), m$7'C~2 al;f:f)-l." il!lii§lIH3iJ\G 

~ltlf:btc'1'-:$I}Ijl;f:@if~-'?>mB t l., --C{leJHi"ftc)ffi*Ol' 

~0o 

[0057] ::JYt::l-:$I2btm$7'C~2atO)rs~rJ:, 

i;lj;tfJ, RS232C-'?>RS422A, I fDA, &;,0 

v'tJ:, LAN /J; (:, T&'Ji:il1tR~nt:illlijhittcJ: "J--cm 

$7'C~tl--C:t31), fR1Jri>Jfc'1'-:$Il;f:i!~c~00 /J;to, jj!jj 

~r8~0)il!l{i§httfJ:, I) 7 l[;:$1 ~ bfCJX1Jri>Jil!l{giJ'I1JIiEl' 

J;)ntJ, iiifJ)vAAt'll, J;)0v'tJ:, 7':::/)1ll-/7707', 

illi{g~Jt-'?>Jllif*mml;f:Fo~b/J;1, '0 

[0058] -h, *WliilifB!L~fcf*0m*1C~2 aiJ:. 1::1 
1JC~'9 J: ~ fC, *jDnIit0!L~fcfX;0IJiflft±l G1Ji:tl;f::J:l1iili 

'90/07''7b-'?>1'tflJj~li:}E/J;(:l;f:~2t8'90F I as hj 
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-f:-I) lIt, H2fifiiEO)illifl§7Jii;l':::I:/1::.2-)l2 b t 

i!JjfC;-g0~:/jI-7 I-7,il~ 1 2 t, 'iltj:5l"J~4;f5J::U 
~;li~2 c tJt*ft~:jTLI,'0illifl§ffl I C ( Integrated 

C i rcu it) I 3 t, JtMC~ 2 a 3'o:f$;ftiliIJiiE/l'90 CPU 

(Central Processing Unit) 1 4 t, f'F*fflO)~2t~llft~ 
t t:J. 0 RAM ( Random Access Memory) 1 5 t ftili»;t 

n'00 ~ G~C:, i§lj;tt,f, illi@m:~3 0)'11['f )-)v7 F 

v7,id:t', JtMC~2 aO)~*!L~ft1Z.if.-g0t~6I:>~c:, tk!L~1Z 

.if.ifli,'lIl
l} \;Y,)v I (i iJ\~jil:t Grlll, '00 1'ti\~;j:.t I I t:J.1, 'G 

I 61J:, "tn .::c'tlJ \7, 1 nc:JtMC~ tll ;f51), 1'tj'f~;j;j'FB~ 

O)j"-)l ~J:, } \7, I 7 ftfr G l fZillS~ rl0 0 

(0 0 5 9] J::~2 F I ash) -f:-i) 1 1 IJ:, 't8:5Ki31~e ~ 

m;t PJI1§t:J.::ffoJi'Jctto)) -f:-I) TdS-=> l, j~Jzt;'9 0!Jl,lJf'Fft 

fT7 7°0 Jf'7 bt, '"3~/0 Jf'7 Ueli~ffl-g 01'tfl~ji 

iEfrnl t iJ\;j:grfJ~ tl n '00 ¥!Of*i31~elJ:, illiil§m:~ 3 ~elJ,!l 

-g0d!i:;.Ei[i'lt G llJ:, It'l:JtPiJ'Utl:l-g~cj(O)~il:5-/E:Uid:t:iJ\ 

*ffGtl00 ~G~e, @:JtPiJ'Utl:l'9~jjHe, illifl§~~3iJ' 

illif§m:~ 2 ftilllUllj-g 0t~&lJo)}\7, '7- F t;j:gj'fJ~tl n' 

00 '"3~}\7,'7-FIJ:, T6I:>iflji;;m:tl~3Ietir;;tGnl 

;f5 I), illii§~~ 3 IJ:, L. 0)}\7, '7- Fft¥.~&-g 0 L. tic 

J:: -=> l, lEj;Jl,O)i~ffl~iJ' G O)PiJ'Utl:l G tJ,~tJ,ft,¥IJiEl' ~ 

00 :H~, /D/\~!l5~elJ,!l-g0~jiiEirnitGl, 7'D/\ 

~ jI' 5 O)'!hri:5* ~, 77J r;:/ i', } \7, '7 - F, ;f5 J::lftj 

7:t0)'11['f)-)!J7 F v7,iJ\;j:gKfJ~tlll,'0o ~ Gle, * 
~1ft!jT8!L~l'IJ:, ~:/)l-;Y,,/, i'~7 ftfrG lillii§-g0 

~, iflH;;m:tl~2 tiflji,:jm:i*3 tlJ:, f§lj;tl;f, R S Ai'f'5 

t:J. t O)~ml!ilSlif'57Ji\ftffll, 'l, illiil§I*J-gO)Ij,'t:J. « t t 

I j'f~ftSlif'5itGlilliil§'900 U~iJ\-:>l, F I a s h) 

-f:-i) 1 I IJ:, S11~Jit;f5J::Uj~'5itO)~~~ei~ffl-g0~l-Wm 

;f5J::U~ml!ilt~2t@G n '00 t:J.;f5, '"3?!\t:J.iJ\G, F I 

ash )< -f:- I) 1 1 ~e i \;t l, ROM ( Read-Only Memor 

y) -'?}\'/'TI)}\'/'77'/'7'~tlt:RAM, S0l\(j:, 

}\- Fj".-( 7,7id:t, /ffif1)Ettft~'90;j2U'f:W:ft!tll\ 

ltJ::I,'o 

(006 0] ~t~, ~:/jI-7 I-7,~ 1 21J:, f§u;t 

l;f, R S 2 :'12 C~:/)l-7I-7,id:t', :::I:/1::.2-)l 

2 b t JtMC~ 2 a t o)illiil§7Jii;~eJZ; ct~ ~:/ 9-7 I-

7,l'dS I) , CPU 1 41J:, '"3~~:/)l-7I-7,j'f~12 

ftfrLl, :::I:/1::.2-)l2bt~~l'~00 

(006 1] ~ G~e, H2im@tl I C 1 31J:, {Jlj;tl;f, 

-f:-j"bfflO) I Cid:t-CdS-=>l, ~@j*~40)@H~JtMC/ 

t,TJitlTftiliIJiiE/l U: I), CPU I 4 iJ\'Z!1f'l!-g 0 j"- 9J'iJ t'11[ 

.,:5r'l*"'j{!J ftfr;*~n0"t~i':;~JtftiW ife%!2m U:: I) T 

~00 :H::, CPU 140)fii~leJZ;Gl, '11[~:5@jK;)j!4t 

'11[~:5~2 c tftJt*fCGl, '11[~:5~2 cO)"")vft~~G'9L. 

ttl'~00 

(0062]-1], CPU14(J:, Flash)-f:-I)l 

10)/oij'7b~~-:>l, ~:/)l-7I-7,~12;f5J:: 

U)iliir;HJ I C 1 3 fti!iIJ1fFIJ-g 0 0 lH*a"1~elj:, Jt®'i?Hf 2 a 

Ii, fifit:i20)';Il,;:5'*~ftjl"~7)v L l, ',1;;:~:5I"I*"'j{ 4 ftfr L 

(8) ~ifml-¥ 1 0-1 5 5 0 4 0 

l, mifl§m:~ 3 t@:Jtilliil§Lt:: I), 7°D/ \~ )l' 5 ftfr G 

l, ~:/)l-i'-'/' l-%Iil7(eJt®HJ-:i)l'!00 alteJ:: 

I), Jt*YC~ 2 a (J:, 1~Jzt;-g 0 J:: 7 Ii.:, ~:5@j*Jl! 4 ftfr L 

~&m@~t, ~Y9-i'-~i'~7~frG~mi~tft~ 

iEO)illft~l'j'T7 L. tiJ\l' ~ 00 

(0063] '1t::, CPU I 4(J:, ~:/9-7I-7,ii~ 

1 2dS0l'lJ:miil§ffl I C 1 3ftfiGl, :::I:/1::.2-)l2 

b-,?~:5~2 c ftlliljfiElJC~00 a11eJ:: I), :t~*YC~2 a 

IJ:, :::1:/1::.2-:9 2 biJ\ Wlj;tl;f, ;j:.-Ant:J.C'(eJ::-:> 

l, i~ffl~iJ\G~:/9-;Y"1 i'~7 ftfrGt:Jt*YCftfiiJ'G 

~ nt:iJ\~iJ\, ;f5J:: U, Jt*ft5tid: t ft'f1jiEl'! 00 :1: 

tc, t~*,c?Hf2 atJ:, 'itl:~%IiJ]*lil4 t'ig~:5~~2 c tftt~IM:G 

l, iill'i;rilli,l:5HT7 L. tiJ1l'!00 

(006 4] ~:5@j*~4ftfrGl@:JtJt*YC~tln'0t~ 

El, CPU I 41J:, illiil§ffl leI 3 ftfr L l, illiil§m:~ 

3 ",-fifi'iEO)) ,/'t-:Jft3Etl:l-g0 t#le, illii;Jm:~ 3 iJ\ 

G~il§Lt::)'/'t-:JftffilXjjIJl'!00 miil§m:~2 . 3F,,~ 

OJilliil§1]$tJ:, f§l];tti', V 3 2, V 3 2 b is, V 3 

4, V 2 I, dS0~\IJ:V 2 2 t:J.t'O)j;Ji!;j:gteJZ;Gt:::/I) 7 

)vimfl§l'dS I), jiIjj~FB~l') '/'t-:Jft*~l'~ 00 

(0065] -1], illiil§m:~2 t/D/\~)l"5 tiJ\lf~ 

7)v7'/'7"t~*YC~nll\0t~it, CPU I 41J:, illiil§ffl 

I C 1 3ftfrLl, /D/\~9"5 tT.'-97'7bft*~ 

'900 L nIL J: I), m*YC~ 2 a iJ:, mm*YCIF,fO) I P 7 F 

v7,ftll!C:~'9 0 t+!;1e, fifiiEOJT8i\O)'11['f)-)vft*tl:l 

l'~ 00 ~ Gle, t~*,JC{m 2 a IJ:, 7'D/H jI" 5 Ie "jilt G 

nt::§7:t0))-)v;t;'1 7 7,ft~iEO)JEJWll'!it§!c;L l, illi 

il§m:~ 3 iJ' G OJ~'f) - )vtJ\ilJ~ G ll' 0iJ'~iJ'ft,¥IJiE 

'900 '~"f)-)viJ\iIJ*,'L n\t::ttlflti, 'iit'f)<-)VO) 

l*J-gft!itll!c:L l, t§'f:O) I P 7 F v7,ft~~~l'! 00 

(0066]~;tl, ~:/)l-*~l-~7ftfrLlm*ft 

Lll'0t~El, CPU I 41j:, ~:/:9-7I-A%Bl 2 

;f5J::Uilliiclrtl I C I 3ft;Wj1fFlJL l, :::1:/1::.2-92 b t 
~:/:9-;Y"1 i'~7 to)FB~O)imil§ftr:pm-g00 t:J.;f5, :::I 

:/1::.2-:9 2 b t:t~*ft~2 a to)FB~te;f5~\l, j§1];t(i', 

dilrij"-9J'1J-'?1!ljj{~T'-)lJ'iJ"tO)tO)id: C', ~:/ jI-;y, 

"J i'*Iti 7 telir;*~n0j"-97''7bt~t:J.0T8i\-C'j'' 

-)liJ\iZillS~tl n '0t~El, CPU I 4 iJ'jiIjj~ftm1i'3£ 

J'P1-g 00 -1], :::1:/1:: .2-)l2 b to)t/;9CT'-)l 7'7 b 

tJ\ir;*~tl0t$}ElIJ:, CPU 1 41J:, '"3~T'-jl7''7b 

ft"t0)~~illiJJ,jl~1±00 Ulli.:J:: I), JtMC~2 a IJ:, :::I 

:/1::.2-jl2bt~:/)l-*~l-*lti7tO)OOl',WG~ 

B'~\id: < lillCftr:pml'~ 00 

(006 7] ~t::, CPU 1 41J:, illifl§~~30)~ml!il 

ftffll'l, imi§m:~3"'-*tl:l'90j"-9ftSlif'5itU:: 

I), T6I:>,i2t[t~nn\0f':IGO)~i)Wmftml\l, il!li,im: 
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- -7 imfi'i ,/7 l- o)irnf.?;JY JF"H., imf:3 [iq'g/tBFTf'HI::'9 Get 

(CJ: -:> T, tt~i¥J'g$j)lc~~'I1/trPlLC'~ Go 

(0091] g:;t::., g.7''-9:7'7biJlilli~'9Gff.¥IIM'IR 

g:; -:> TV 'IJ:~ ,t::.lt;, 7"-9 If7 bO)iIjBiF.l'~IjO)f*,jj£iJ'm 

'J!lC'cOGo g:; te:, 0Gillif§Ji!i}IU6~ 'T, 7"-9.!liiJ
'
af'g 

frllm~~;tG t, 7"-9 7'7biJ'~b;flGIJ!!;fliJ%Go 

t::.~L, *~;lftrji0U~~Gilli~VA7blC'~, fi~T 

-9~lilJif~"f-9/tfiJ'iS'9Gt::.It;(C, g.illifc';mt~~2 • 3 

(,j:, -{/9--;j','Y !--*i¥l7 t+5J"lJ:illif§'g.!li/t1'l'9Gillif§ 

@)*JR~frLT:t~mLTV'Go g:;t::., i<!U7°W\-{)i'5 • 6 

~J1HR'9 Gl\Jit i<!U7°p 1 \-{ )I" 5 • () ~l'iJ'+5j'lJ;irnfg'g:i 

/t1'l'9G@)*JllC'mm~:tTTV'GJ: -51J:'/W\-{ 9"/t~tR 

LTit'Go Lt::.iJ'~T, ~'fi-JvO)J:-5(C, fi~7"

)I~{Illjf~'1'- 9 (ctt«T '1'- 9 miJ't<~It;T1>1J:~ ,j:JAiI(c 

(;I:, ~7Jf~ffi~O)J12:[j~'I1(;L ~JtlL+5J'fff~ 'filHC IJ: -:> T 

~ 'Go lJ:;fs, pJTfEO)iF.l'rl3~[iq(c'IH i - JviJ'ilj{f LIJ:~ 'rj)j 

fiUIHi-Jv/t¥JJ'iS'9:tlti, ~7Jf~m~O)I5J~g'I1/t~ 

G(cfffiJ..tC'~ Go 

(0 0 9 2] IJ:;B, *~lftrji0~~~C'(;I:, i<!Uillif§mt~ 2 . 3 

(;I:, -{ / 9 - i', 'Y !-- *i¥l7 e O)illifi·j(c 5'C:v: ~ T, '~~i5@)*Jll 

Ij (ClIi~'O)',~'fi-Jv7 I-"vA/t3'<:~L TV'GiJ\ c 
;fl1cr.NG to)e(;l:IJ:~ '0 lJlj;tLf, 02 (c7f,'9 F 1 ash 

i-EI) 1 IlJ:tlct§cfO)~'fi-lv7 I-"vA/tTIt;1l2'i:~ 

L T;B~'TtJ:~'o tet: L, 'ilHi-Jv7 I-"vA(j:, ~ 

Jtl1'iO)fif>fi(c J: -:> T, 'It\!.!'9 Gl:j)jfiiJI0Go c O)l:j)jfi, 

~illif§~~2 • 30)f~!tl~(;I:, ~'fi-Jv7 I-"vA/t'3£ 

\!.!'9G)'i!t(C, m-t:(C*JTLl '~'fi-Jv7 I-" vA/tilli~Q'9 

Gt:j::l;(C, tIFf-O)irnfiimt~~2 • :iO){~fFli'i(;I:, ~(tllh 

t::.~'fi-Jv7 I-"vA/t, -Hl;f;flO)illi{§~~2 • 3"

~fE LIJ:;f-S'9cfrI39iJ1:'t t Go C;fl1c:t;f L T, *~;lftrji0~~ 

C'(;I:, 7sPif1!J(c, li~'O);~=r-i-lv7 I-"vA/tim~QLT 

~ 'GO)c\ ~'f i-;],,'7 I-" vA'ltl!!iF.l'O)cf-rell/t*~,'i!lc~1j 

iptC' ~ Go 

(0 0 9 3] [ZTl 2 O))~lftrji0~J L~22B 1 O))~lftrji0!l~ 

(;I:, '>t~i5~lJ*)~ 4 t W]ljo)irn{;;-t:Hn L T, -{ /9-i', 'Y 

~ifmJ-'jZl 0-155040 

!--*i¥l7 /t{~ffl L, illil§mt~2 tilli{§~~3 tiJ
'
-{/9-

i', 'Y H'in tcJ: I) L8J~illi{d'9 G to)C'0Go Cn(c'j';fL 

T, r;<J 5 [c7f,'9 J: -5 [c, *Wlftrjff;it~[cf*Gilli{§VA 7 b 

3 1 (j:, ~i5@]~ 3 4 t WlIJO)illi{§@)~Jll t L"'C -{ /9 

-~~!--*i¥l37/t~ffi'9G~C'~,mlO)~lftrji0Ut~ 

tlC'0Go t::.t!.L, Jffi{i'i~i'm3 2 b1!Ha~~~3 3 tiJ\ 

-{/9-*'Y r*i¥l3 7 LICltM Gnt::.-tT-I \ 3 8/til'L 

Tilli{§'9G~iJ'~IJ:-:>TV'Go IJ:;B, illi{§VATb3 1 

C'I;I:, illifiJmti'm3 2;IJ:("L-{/9-i','Y !--~3 70)g.il~ 

tM, J;;;llJC7f,'9illil§~~ 21J;~' L-{ / 9-i','~ l-*i¥l7 

t~~.mO)mt~§/t1'lL TV'Go Lt::.iJ'-:>T, ~IJ:-:>TV' 

G''l~5J'o)J;~JI.~Jl L, IdJt~O)i\f,5J'O)~Jl.E)J(j:-ru~'9 Go 

(009 4] *'XlftrjiB!l~(c{*Gilli{i'iVA7b3 1 (C,~tt 

Gnt::.-tT-I\3 S[j:, 1) 7 V-797d:t' tPif(J';flT;B I) , 

[jli]1'l0) I P7 r'vA~1'lL, -tT-I\3 8 tillif§LTV'G 

it!lf;;~~~ 3 2 • 3 :Hi3~o)illi{d/t$~.J*C' ~ Go fH$:i¥J(C 

1;1:, -tT-I\38(C[j:, mtEilli{§LT~'G~~o)I P71-" 

v A t mJRiS t 0)~ll.J; fib1i /tti5~'9 G Wj~iJI~9:( t G:tt 

l~'Go ~mti*iJ'-tT-I\3 8"-llio~iS/tirn~Q'9Gt, -tT 
-1\38[;1:, ~~~~O) I P 7 I-" VA t!l:i'RiStO)*ll.J; 

iIb1i~H2Wj~(Cmrfl'9Go g:;t::., -tT-l\ 38 (j:, ~ 

~~O)~*[cJ;t tT, H2Wj~iJ' G!l:iolliSO) 1) A !-- /t~ 

1±lC'~ Go C:tt[cJ: I), ~mt~~(;I:, -tT-I\ 3 8 /til' L 

l, mtEillif§l5J~glJ:~~O)!f~JRiSHQG c t iJ'C' ~ Go 

~G[C, ~~f,L -tT-I\3 8 "-!fi'RiS/tt'ilJE:LT, PJT~ 

O)imf;.jt§-t:/t~tRC'~ Go 

(0095] -tT-I\3 8(j:, ~~O)!l:i'RiS/tm~Lt::.iF.l' 

,Be, ~mt~O) I P7 I-"vAtmJRiSt~2t~L TV'Go 
Lt::.iJ\~T, -tT-I\3 8 [;I:, ~~giJliJlj{Ci:fII-¥/ttt'lJELt::. 

rj)jfi, -'hiJ'G~ftI1';bt::.-T'-97'7bH±!'h0) I P7 

I-"vA"-~I±lC'~Go 7d:;B, -tT-l\3 8[;1:, 0G~~iJ' 

G~(ttf~-:> t::.-T'- 777 b/trnl,(O)U,,- t!\!iJ'iSC'~ 

Go c O)j:~l fi(j:, r~~O)~:+lirEl1eO)imf;;iJ'l5Jfjg[cIJ:Go 

(0096] IJ?tE, '{/9--;j',,~ !--*i¥l3 7 L(C(;I:, 1'11< 
O)-tT-I\3 8 iJ'ij9:(tGtlT;B1) , i-O)$lc(;I:, Cf!f,ffE~ 

~~O)~~gC'{~!tlC'~GJ: -5 (c, I P 7 I-" vA/ti;I'IflL l 

(,'G-tT-I\3 8 ttr:tEL T~'Go Ltc.iJ'-:>T, ;:;flGO) 

-tT-I\3 8 /ti1!JR'9G C t[cJ:-:> T, L1l2illif§VA 7 b 

3 1 /t'g$j)lct~litC'~ Go 

(0 0 9 7] *~lftrjff;UC'(;I:, ~im{§~il;\l3 2 • 3 30) 

1 \- I-" '7 I. 7 tlIilit [;I: , B'lllc7f,'9illi{§~~ 2 . 3 t ~t* 
TS IJ, titjl{~;fl TV 'G '/7 l- '7 I. 70)t§JlfCJ: -:> T, 

:lifJf'PiJ'J"llJ:~TV'Go Lte:iJ'-:>T, J..)J;~e(;I:, iflj{ij~~ 

3 2 iJ'illif§~~ 3 3 ~Piflfl±l'9~f?-o)jfJf'P[C-:J(, 'T~Jl.S}j 

L, 1\- 1-"'7 I. 7t~illt(C-:J~'T[j:~JI.~}j/tE'~'9Go 
(0098] p;i]!,0)7P-T-\'-Hc7f,'9J:-5[C, *~ 

Iftrji0Ulcf*GPiflfI±lL'hi:t(;I:, l:1:!..[C7f,'9A7,y'fS 1 

a7d:l,'LS 1 1 a;fSJ:U:S 1 blJ:~'LS 1 3 b t~.mO) 

mflJl/t:f'T-5A7'Y7° (S 2 1 alJ;~'LS 31 a, ;fsJ:lf 

S 2 1 blJ:~'LS 33 b) /tlliii;tTV'G o 
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• 

(0099) td!..l..-, ~ 1 O)~Ii'tii*~lHe::tov'li§.imil§~ 

~~3 2 • 3 3iJ\Jillf;C;;fEl'F~~,JJ£'9G~fe:, 'ct':'fj-lv~ 

fflV'l, liv'O) I P7 FVA~3<:~l..-lV't::o)fe:ltl..

l, *~Ii'tii*lt~l'fJ:, i§.imil§~~ 3 2 . 3 3 fJ:, -tT-I\ 

3 8 ",-pJ!)EO)WiSHH.lR 1..-, ;f§'FO)~~i'l~~jR I..

l, ;mi'=;fl:l'F~~#J£ I..-lV 'Go U::iJ
'
-:; L, :,,14 fe:~'9 

S8a· S9a, :toJ;lfS 1 Ob· S 11 bO)J;~fe:, 

§ GO) I P 7 F V Ai;~: li v' fe: 3<:~'9 GAT ':17°fe: f-\:;t 

l, L:rffe:~'9'2'tAT';17°, S 2 8 a • S 2 D a, :toJ; 

lfS 3 0 b . S 3 1 biJI~fJGtllV'Go iU::, S 2 2 

a:toJ;lfS 2 5 bU'Sv'l, i§.imil§~~3 2 • 33fJ:, 

',1l'fj-lv7 FVAO)Ji1j~Q~n'lIIill..- lV'G o 

(0100) '9lJ:biS, S 2 7 a:toJ;lfS 2 9 bO)izl],J''ll 

~*UU:Ili¥}~fe::tov'l, i§.imil§~~3 2·3 3fJ:, :e 

~1.:f'~10)ftJl\-1';l3 5 . 3 6~fJ'l..-l, -1'Y9-::[,'/' 

1--*i¥J 3 7 "'-, tJ GO) I P 7 F vA~~U'T'-9 :Fj Lk 

~tl:\l'~Go ;U::, Lo)Ili¥}~l'fJ:, S 2 2 aJSGv'fJ:S 

2 5 b l'f§'FiJ;~tl:\ Ud.~mJli!t:toJ; lff<effH!:IiS~Jf)(f~ I..

LV'Qo 

(010 1) '2'timil§~~3 2·3 %):, :en-'f'nO)ileffl 

~iS~J:.1l2~mJmfe:J; -:;l~,%ft'9 Go ~ Gfe:, i§.imil§ 

iI~3 2·3 3fJ:, aff,%ft~tltdleffl~i'lH~~i'ltl..

l, -tT-I\3 8",-;m~Q'9Go -tT-I\3 8fJ:, '2'timf'=;~~~ 

32· 3 30)~~'Ri"tt I P7 FVAtO)*J-l.#ftb1i"~~ 

~'R'9 Q (S 2 8 a . S 3 0 b) 0 -tT-I \ 3 8 fJ:, 15-imil§ 

ilit~:3 2 . 3 3iJ''(nRi'l0))Hj~Qa,'rle:~tl:\U::T-97'5 

LlJ:tfe:~-:Jv'l, :etl-'f'tlO) I P7 FVA~If)(f~l'~ 

Go 

(0 1 0 2) *:;tli'tii*iL~l' IJ:, 15-illif2j~~?i 3 2 . 3 30) 

~~'R::g;IJ:, aff,%ft~nl-tT-I\:3 8 fe:~~~nlV'Go 

UC.iJ1-:;l, -tT-l\3 8 timil§l..-lV'G~~~IJ:, ~~ 

i'l0) I) A I-- ~5'!G L tiJ'l'~ Gft;tlt', ileffl~iSHQG 

L tiJIl'~lJ:v'o LO)*65fL ;f, 1 o)'J':IIi'tii*~fe:l',t:'fj 

- Jv~aff,%ft Uc.tJ)l€I t l'fJ;f!Rfe:, *~Ii'tii*~~fe::tov 'l 

{:" fleffl~i"t~~r=:~iJ'G~~T: ~ Go 

(() 1 () :1) :j(fe:, '2't;mi;1~~ 3 2 . 3 :W:, -tT-I\:3 

8"'-1f~i"t0)1) A 1--~~*'9Go ~ Gfe:, '2'timil§~~3 

2 . 3 31J:, I) A I-- r:p0)i§.~~i'l~, §5J'O)~£'Wli!t~ffl 

v 'll~j)~·l..-l, .:y&IJ)ffi~Q~n lV 'GfleJIJJii"t tfW.H','L~ 

t iJI-l&'9 GWiS~~tR'9 Go :eO)f~, '2'timil§~~ 3 

2 . :3 :3 IJ:, imfl§t§'Ft I..- ~(, ~ilP<~~'RiS~-tT-I\ 38 

"'-il1i~Q'9 G (S 2 9 a . S 3 1 b) 0 -tT-I \:3 8 IJ:, im 

~QO)~Ie:ilellj~tlGT'-97'5LlJ:t'iJ";-1J0) I P7 

FVA~If)(1~1..-, ~~'Ri"tfe:ttr,t'9G I P7 FVAiJ'Gfili 

1J0) I P7 FVA~If)(1lj\'9Go :e0)1&, -tT-I\3 81J:, 

..l,,2ji1ij I P 7 F vAO)-1JiJ'G'T'-97'5 L~3¥:ftIf)(G 

t, fth1JO) I P7 FVA"'-'T'-97'5LHr;~'9Go L 

tHe: J; IJ, i§.imil§~~ 3 2 . 3 3 fJ:, liv'O) I P 7 F v 

.::zHQGIJ:< It, n:He:Jx1JrOJfe:Jl.!jf':\l'~Go *~Ii'tii 

*iL~,,[lJ:, ..lJ&0)2.J'1 1 Oy)~Ii'tii*fL~trpmHe:, :7, '/' I-- ']-

(12) 

-7§;~l'£'./7 He:J;G;mil§r:p, i§.imfl§~~3 2 . 33 IJ:, 

imf;Jpg,&~aif,%ft1i"'9\ ;m{.;a.fO)fHr1~iff~ii\\ I..-lV 'Go 

l-iJ' I..-lJ:iJ'G, f§'Fo)~mJm~fflv 'l, ~ilP<WlF,,~r:p{:,im 

fl§pg,&~8ff,%ft'9 G L t fe: J; -:;l, imil§f$j§:fe: tt'9 G R 
:E'I1~ <! Gfe:rOJ..ll'~ Go 

(0 1 0 4) S 2 9 a . S 3 1 b lY,~IJ:, m 1 O)'jfli'tii* 

lt~tmdl'fJt!JHe:, iilii;mfl§~~3 2 . 3 3fJ:, :7"/' 1--'7--7 

§;~l'£'./7 l--~fflv'Dx1JrOJimil§U::1&, §;~l'£O)*'H t~ 

Ie: )i'-1' 7 Jv 7 '/' :1t~lm~tnfJEJi I..- l, iflWjiJ\*U'9 Go 

(010 5) *$t:Ii'tii*lt~fe:f*Gimil§'/ATL3 1l'1J:, 

-tT-I\3 8iJ;;mij§~r:pml..-lV'Go)l', imil§~~3 2iJ
' 

illiicj~i*3 3~ll¥lftl:\'9~, !iv'O) I P7 FVA~'i'~ 

t I..-lJ:v'o I..-tC.iJ1-:;l, jilij7°P/\-1' )i'3 5 . 36 IJ:, :e 

n-'fnO)iffifl§~~3 2 . 3 30)~'fj-Jv-tT-l\l'fJ:< 

ltJ;<, imil§~~3 2·3 31J:, ~'fj-Jv~~3¥:l' 

~IJ:< ltJ;v'o LO)t}"}ftl't, *'~Ii'tii*it~tIHJtlO)\iJJ 

~iJ'1lj\GtlGo 

(0 1 0 6) i§.imil§H 3 2 . 3 3 tJ:, H2 S 2 8 a . 

S 3 0 b te::tov 'l, -tT-I\ 3 80) I P 7 F vA"'-,(f~iS 

~iffi~Q'9Gi"~iJIJSGo LO) I P7 FVAIJ:, f7Ij;tlf', 

1'):12 1e:~'9 F I ash j 'E: I) 1 1 fJ: t' fe: .:y&IJ1l2t~ I..- lV' 

l{:'J;v'l..-, ~5@]~3 4l'O)imi1§r:pfe:Hft1i"ltJ; 

v '0 ..l~2 S 2 8 a . S 3 0 b -cO)*'J'~~(He:, li!H';~~ii 3 

2 . 3 3FB~l', ~imO)-tT-I\3 8iJ'm)E~tlLV'nlf', 

-tT-I\ 3 8 O)m)E1Jt*fU~~blJ:v '0 
(0 1 () 7) [;8 3 O)~Ii'tii*lt~J ..l~2m 1 :to J: LJ7;fj 2 0) 

'%1i'tii*~~~fJ:, ~5@]*Jl! 4 . 3 4 te: J; G ITfj~imfl§ t WjlJO) 

@fl§'F~t I..-l, -1' Y 9-::[, '/' I--~ 7 . 3 7 ~ileffll..-l 

\, 'Go L tlie::rt I..- L, *)~Ii'tii*@l'IJ:, JJIjO)iflji;;'FI'9: t 

I..- L, I\,/::J y;mf1§~;fljffl'9 G±J)lftle:--:Jv 'l~ltajj'9 Go 

(0108) !Zl7te:5f;'9J;~te:, *~Ii'tii*!L~fe:f*Gimil§ 

'/ A T L 4 1 te::tov 'l, '2'tiffifl§tri~ 4 2 . 4 3 O){leffl~ 

IJ:, 1\'/::J:/illii)3(e:boAl..-l:tolJ, Jflji,i~iljj4 2·43 

tJ:, i1I~0)7-71zA;j;'{YI-- 45· 4 6*l'~51..-, 1\ 

'./::J Yiffii1§-tT-I\ 4 7 Ie: 9"-1'7 Jv7 '/' 7°~~l'-2' Go 

(0 1 (9) 1\,/::JYiiliifi-tT-/\4 Hi, iilli;:;~~~1 2 

. 43tiffiil§l..-l, !7IJ;tCf, -f'-9""'-Ai'gt;<i';lJ:t', PiT 

JEO)-tT-t::'A~jjjH!J;I..-LV'Go ~Gfe:, *~Ii'tii*~~~fe:f* 

G/\'/::JYiJ.!l@+j--l\4 7tJ:, t<Fjle:~'9-tT-1\3 8 t 

iPli'iJHe:, jjljj@fl§~~ 4 2 • 4 3 FB~O)imfl§~r:pf-l*T: ~ Go 

Lnle:J;I), jilijimil§H4 2· 4 3rB~IJ:, 1\'./::JYim1l§ 

-tT-/\4 7 ~frl..-l, ~x1JrOJfe:imil§l'~Go 

(() 1 1 0) 1\,/::JYiilifd-tT-l\4 7 Ii, f!] 11e:~9f 

P/\-1')i5 . 6 tl'fJ;f!RIe:, bOA.~~ I OfJ:tfe:J;-:;lg 

~l..-l:tolJ, '2'tim~.~42·43~.~@]~44~fJ' 

L LtnJcUdJil€Ile:, I D:toJ;lf/\A '7- F~¥.~ftl..

L, :en ;nlO)imi1§iI~ 4 2 . 4 3 ~~jjlj'9 Go tete. 
1..-, l'::l_lJe:~'9imil§;/' AT L 1 O)J;? fe:, -1' Y 9-::[, '/' 

r ~~ 7 ~fJ' I..- liilif;;'9 G±},,}ft t IJ:J'ilfJ: IJ, Ll..ve:~'9)]lj 

fci;/'ATL4 1 -CIJ:, jjljjJfljUtri**4 2 . 430) I OiJ\ 
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v\-gnt/\'/:::I /'illHi§+r-/\4 71cJ; f) :gf!~tl n \ 

Go U:.tJ'-:)l, ':3~~)ffi{§YA 7 b 4 1 L'I;:I:, .:c-tVE'tl 

0) I DlcJ;-:)liljHi§tEFF~!f;fJE'9Go IJ:.B, §-77-tA 

;t;-{ /' r 4 5 . 4 6 tl\'/:::I /,)gj{i§+r-/\4 7 to)F,,' 

[;:I:, WfflO)@]X'*4 8 • 4 8 L'liv \[C~*ft~ tl n \Go 

[0 1 1 1] IYlfr, L~2/\'/:::I/'illl{;:j+]--!\4 71;:1:, ~~ 

g;. q't:lt Gn n 'Go U:.tJI--:J l, .:c-O)$O)~J~~tR 

L, )gj{i§~~ 4 2 . 4 3 ~f,1:W:;,;: tiC J; -:J l, tt~S"J 

@$!ll=)ffi{';YA T b 4 1 ~tflj~c"~' Go 

[01 1 2] *~Ii'tIiJB!ml={i(;G)gjli§H4 2 • 431;:1:, 

~ 1 O)~Ii'tIiJBfL~lc7f,'9)gjli§~~ 2 . 3 (2 2) t III&lPlf* 

0)1\- Fry I 7tl~~L'ji)Go td!.L, *~Ii'tIiJB!t~IC{*G 

iffil,'ijifm42 . 431;:1:, 1\'/:::I/'iill{ci+r-!\4 71cftii~t 

~tl n \Gt$jJ~, ':3ilP<!\,/:::I /')gj{i§+r-!\4 7 t O))gj{i§ 

1Jx\:f=rc.;t:t:.JBi\:0)-r'-5~)!¥t'9Go IJ:.B, ':3ilP<JBi\: 

0)-r'-50))!¥tI;:l:, iffi{~~~2 • 30)1\- Fry I 7SG 

V \1;:1:'/7 r ''7 I 7~~15~'l£~'9GtdtL'@$!llc~mL' ~ 

Go 

[0 1 1 3] L~2tflj~Ic.Bv \l, illi{;;~~ 4 2 tJIll!i{G~ 

~ 4 3 ~i1'fUI±\'9~, )gj{i§YA T b 4 1 [;:I:, 1"<18Ic7f,'9 

J; -j 1=iJ]{'F'9 Go '91J:t>t;" S 4 1 a IJ:v \ L S 4 4 a, 

.BJ;L}, S 4 1 b IJ:v \ L S 4 6 b IC.Bv \l, )gj{i§~~ 4 

2 [;:I:, I\'/:::I /,iJ1){i;+r-!\4 7 ~frL lilll{,j'9Gll~[C, 

~ (-) t IPlf*O)mfl!~fl'v', ~3@]*1ll4 4 ~fr L l)gj{i§~ 

~ 4 3 ~i1'fUI±\ L l:j~*ft~*Hl~?t Go ;: O)~, jlIjj)gj{i§ 

~~~ 4 2 • 'I :3 [i, lil \0)~1Jl.lm~3'<:~9 Go 

[0 1 1 4] ~ftl \ l, S 4 5 a IJ: v ' L S 4 8 a, tei J; U 
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~{§~~ 5 2 a iJIJ:i5{§*~ 5 3 a O){ll~t&-!in~ l." J:i5{§ 

~li"f 5 3 a tcr,t:;L::t:)i'-{7)[,7'Y:t'i'M~t&-illl~Dl., ltJ:: 

(013 4) ~Gle, J::~2il!l{§1\7j-)zleij:, {§lJ;t 

t;C Sii~:;mt, :\,¥:{';~iI'l52ao)I P7~v~t, f t 

P (File Transfer Protocol) fflO)t:J7'-{Y;l'Jt, il!l 

~~~O)~~ttJ:t, -1Y)z-*~J--~57t&-irLl, 

1JI,l;{~T.'- 9t&-{m-g {'S~~leffll 'Gtt{'S'I1i¥~iJ\a;Ut n' 

{'So J:: IJ ,;!fif.ll!rctj:, 1:,;2S(j f}mtj:, JEC~1£f 5 3 a iJI!l!/( 

{~T-)z t&-SM~{t-g {'S~~le{~ffl-g{'SaM~m-rJ;) I), 1?rJ?:i' 

tftmle~tJ:{'S{~H~lO)tO)iJi{~ffl~tt{'So st::, il!l{§ 

1)f]~ilO)~{tj:ii, -{ /,)z -;'f, 'Y J-- ~~ 5 7 t&-ir l., l, J:i5{i;~ 

~ 53 a iJI:\,¥:{§~1i 52 a "'-{ Y)z-;'f, 'Y J--~ 5 7 t&-ir 

l.,lJ1iMC-g{'S~~0)~{tj:t&-;if,9tO)-rJ;)IJ, {Jlj;ttj:', UT 

ie;if,'9,Jl:dtj:iJ\¥i:f'Gtt{'So ::f'i 1 O)5Rltj:iJIJIHR~ttt:J:g 

"", :\,¥:{~~il'l' 5 2 a iJIJ:i51,;~1i'15 3 a t&-',tfJ5I,il*9'j{ 5 4 Ie 

CIS) *f~3f 1 0 - 1 5 5 0 4 0 

lll'fLft±ll." @:J?:i'il!l{§iJli1JltIT~ ttt:f&, 'j"'fil\ 5 3 Ij:, llP 
~lei!.!l1;;t&-r,ll~il9 {'So s t:, ffi 2 O)~{tj:iJ\~jR~ ht:±j;} 

"", J:i51§~1i 53 a tj:, -JE0)8il'Fs~Fs%~-'?mJEU::lli\%~ 

lel, §i!Jfljlei!!H§t&-OO~9{'So ~ Gle, ~30)~{tj:iJI 

Jg:jR ~ tt{'S t, ~{§~IT[ 5 3 a ij:, J:i5{§~1i 5 3 a leJ?:i' 

*/i~ ttt,:t Y-tT (~;if,-ttf) Ie l, foJiJ'J~',:;rt&-llkJ~D U,: 

±.!)J""te, §i!Jfljteiifil§t&-OO~'9 {'So lJo;t l, ~ 4 o)~{tj: 

iJ'~tR ~ tl{'S t, JE{§~~ 5 3 a Ij:, 1?rliiifJl.;I] f 7 5 3 

b iJ'GO)IJI,l;{~t&-1~~Ilifl®{~'Ii1If!l L, 1JI,l;1~le?iTJEO)'J£{tiJlm 

h~W",,~, §i!JfIj~iifi~t&-OO~9{'So s~, ~50)~ 

{tj:iJi~tR~tl{'St, ~1§~IT[5 3 alj:, ~;if,l.,tJ:l'iifi~ 

0)'8~5:l@ (~;if,-ttf) iJ' G'cI;t,,5[i1j$\j{ 5 4 t&-ir L lll'flf't±l 

L t&-:\'¥:i tt:±EJ "", '3,i'tit:~5r.li t o)J?:i'*iiiJl WItIT~ htd& 
l', §i!Jfljleiifi{§t&-ilf9~"9 {'So 

(0135) J::1l2S 6 3 blel, :\'¥:1§~IT[5 2 a tJ:i51§ 

~tti 53 a to)Fu10)tff:Jti!.!l{;;iJll:;T]ltIT~h{'S t, ~{~~ii"I 
5 3 alj:, J::~2S 6 4 aleliifi~D~ht::iifi{§0)~~Mk{4 

iJifr!iljt:~ n{'S sl'fi¥mt'9 {'S (S 6 4 b) 0 

(013 6) illi{d~14iJlil.lJt:~h{'St, J:i5{~~~5 3 a 

~,~;t~liiifJl.;I]}753b~~.t&-.~9{'SJ::-5~ 

m;if, U: IJ, J;){'SHj:, ~fJl.;I] j 753 b iJ'GJ:i5Gh l 

l '{'SIJI,l;{~O) -5 is, ~jJfO)IJI,l;{~t&-~tR'9 {'StJ: t l., l, liiitJ/, 

;I]}75 3 biJ'GO)il9({~7"-)1t&-If~f!fL, J::J2S 6 4 a 

teliifi~D~ht:lfif~mt&-ffll'l8l'f~{t9{'So ~Gle, J:i5 

1§~IT[5 3 alj:, J::~2S 6 4 alelm;if,~ttt:7't:l1\-{ 

~56t&-ftLl, -{/')Z-*~J--.57"'~-{7'~7'~ 

7':JtMC-g {'S (S 6 5 b) 0 c. hie J:: 'J, I P 7' ~ V ~iJl 

jill) IJ ~l c)tt, JE{§~mr 53 a Ij:, -{ Y)z-':{, '1 J--m 5 

7tef~~1~ h{'So tJ:;fS, :\'¥:1;;~iB' 5 2 a ii, ~m~ 5 8 

t&-ftL l -{ /')1-7,'Y rm 5 7 "'~IlifJ?:i'MC~tln '{'So 

(0137) MCl'l, S 6 6 blel, J:i5f§~IT[5 3 a 

Ij:, -{ /'9-;j', 'Y rm 5 7 t&-ir L l~{§~IT[ 5 2 a'" f 

t p :Jt®Ct&-'ti*9 {'S (S 6 6 b) 0 tJ:.:/3, f t p :Jt®t~ 

*tj:, {7lj;tlj:', J::1l2 S 6 4 a leliifi~D~ tlt::~{§~IT[ 5 

2 a 0) I P 7' ~ v ~"'?iTJEO):J"<,/' ~t&-~t±l'9 {'Sid:':: L 

l~*~tt{'So 

(0138) stc, '5tl§~IT[5 2 alj:, f t pJ?:i'MC~* 

i';£-:\,¥:In t, t:J 7-{ /';l'JJ",7JjlIjjjijte l, 5LFixt&-J:i51§~IT[ 

5 3 a te~{j'9 {'S (S 6 5 a) 0 fJ:.:/3, J:i51;;~9 5 3 a 

0) I P 7' ~ v ~ii, J::~2 S 6 5 b Ie ljijlj IJ '3l Gtt{'S s 

Tij(JE L n 'tJ:l '0)1'\ :\,¥:{§~IT[ 5 2 a Ij:, J:i5{§~IT[ 5 

3 a 0) I P 7' ~ v ~t&-'Y&)TmIj9 {'S c. t iJIT1f: id:l '0 L 

iJ'l.,tJ:iJ'G, 1:,;2S (i G btel, ~{~~i!'I5 3 aiJI f t 

P tfl'~fti';£-~*'9 {'S~JiHe'5t{§~IT[ 5 2 a "'~t±l U::7"-)z 

7'7 Ueij:, J:i5{§71:0) I P 7' ~ v~ t l., l, J:i51§~~ 5 

;) aO) I l'7'~v~iJ\;\Shll'{'So l.,k_iJ1")l, '3';~ 

I P 7' F v~"'7"-)Z7'7b~JE{§9{'SC. tleJ::-::>l, 

~{§~IT[ 5 2 a tj:, foJ G 3'UltJ: C -{ Y)z-i', '1 r~ 5 

7 t&-ir L l~tj~ia: 5 3 a ",ff,\JO)'T-)Z 12J:i513l' ~ 

{'So 
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[013 9) ~c:,re, TiSfl§~1ll5 3 atJ:, Lil2S 6 4 a 

reLJill~[]~ ;tlt:afP'jmltltJ~ 'L, Jtrtl1~-::J t:liL~~ltaftl j 

ftL L, /\A '7-1~'It't~L, ,3'tfl§~1ll5 2 a "'3i£:</\ 
A'7-FItTiSt±l'9G (S 6 7 b) 0 -11, ~fl§~1ll5 2 

a tJ:, itttl1b t:::J\A '7- FiJI, 0 7'~ (":l;te~;jJG L, 

iJ'''J, L~2S 6 4 areLiITl~DLt:/\A'7-FItFfl~'L8ft 

{5ft~ntcJ\A '7- FL'ilSGiJ'~iJ'It,¥lj!E'9Go 1: L 

L, 07~ /:l;re~ir,t;L L.i.EL (Bj'f{5ft~tltcJ\A '7-

FL'ilS-::J t:tMi!, J2Sf~;~iD' 5 3 a iJl.i.EmO)f~I'f:L'ilSG i::: 
jJ~~'9 G (S 6 6 a) 0 

[0 1 40) ~~~~ntci!!Sfl§~1ll5 3 a tJ:, H2 S 6 5 
b te L8ft~}ft Lt:il'!(f0<-r-)11t f t P /0 t- ::::I;HeL'3't 

li;~~52a"'TiSf~'9G (S68b) 0 3;~il'!(f~T'-)1 

tJ:, ~ Y)1- t, '1 H'~ 5 7 ~fr L L, '¥tf~~1ll5 2 a'" 
:]iljii L, '¥tfl§~1ll5 2 a IJ:, Bj'f{5ft ~ ;tltcil'!(f~T'-)1 ~ 

'itrtl1:ZG (S () 7 a) 0 ~c:,te, TiSf~iJl1G7'9Gi:::, TiS 

1~~1ll5 3 a tJ:, 7°tJ/\~)1" 5 6 i:::O)@]*~:fflM'C~WIi\fi'9 

G (S 6 9 b) 0 UlteJ; f), '¥tfl§~1ll5 2 a i:::TiSfl§~ 

~53ai:::0)~0)~y)1-*~t-.57~H~L~~~ 

tJ:7'G7'9Go 
[0 1 4 1) ~ c:,re, '¥tfl§~1ll5 2 a IJ:, TiSfl§~1ll5 3 

a "'~illi~iJ'rtL, Il¥t±l Lt'rte¥-::5\ 'L, TiSf~~1ll5 3 
a i:::7"0/\~)1"5 6 i:::O)llllO)luj*$!:fflM'CiJ\ .i.E'iinet}]li\fi~ 

;tlL~'GiJ'~iJ;;I£:!if~~'9G (S 68 a) 0 ~f*S'JretJ:, 

J2Sf~~1ll5 3 a IJ:, ~illill¥t±l L~'¥trttct~i!, lJIJ;tt,f, 
1 ~ 21Cljtj: 1:::, pJTjEO)Ii1]~O)Il¥t±l L B-iJ1tj:G:t c\ ,fill¥ 

Ltj:v'J;-Jre~!E~nn'Go CO)*,a1if!:, '¥tfl§~1ll5 2 

a iJiJ2Sf~~1ll5 3 a "'~illi~iJ'rttct~,g., PJT!E;~@]O)Il¥ 

t±lLftiJ~c:,~nGo~mO)~~~~54L'~,.Il¥~ 

i::: tj:GTiSfl§~1ll5 3 a iJ'@]*~flHifC L n 'GiJ''i§iJ're J; 'Y 

LIl¥t±l Lt'riJI~fJ:Go Lt:iJI-::J L, '¥tfl§~1ll5 2 a tJ:, 

Il¥t±l L t'rte J; --:> L, J2Sfl§~1ll5 3 a i::: 7"tJ/ \~ :1' 5 6 i::: 

0)[ClJ*99:ffl*,JCiJ1Wli\finl n 'GiJ'~iJ,~!it~~c '2" Go 
[01 42) jJIJUf', illiLr:pctJ:tj:v'C i:::~~'9immO) 

1l¥H:I Lt'riJi~!h t::t~i!, '¥tf§~1ll5 2 a tJ:, TiSf§~1ll5 

3a~~/)1-*~t-.57"'0):ffl~~.i.EL<t}]Ii\fiL''2" 

t: i:::,¥iJli\fi'9 Go -11, ~i5 Lr:p~~'9'Y-'Y- i::: v '-J t'riJl 
P'!h tct~,g., '¥tfl§~1ll5 2 a tJ:, i!!Sfl§~1ll5 3 a iJI~ Y 

7-:j', 'Y Hff~ 5 7 "'t~&'Cr:pL'J;)G UiJli\fi'9 Go C O)tt,) 

,g., '¥tfl§~1ll5 2 atJ:, fJlj;tt.C 5tf31:tL'imfl§Ln't:: 

TiS~~1ll53ao)IP7F~A~ ~y)1-*~t-.5 

7H~L't}]1i\fi::::I7/F~i!!St±l'9Gtj:~LL,TiS~~1ll5 

3 il "'11l1*99t}]Ii\fi~m~L''2" Go a; t::, '¥tf,1~ltf 5 2 a 0) 

imm~r,t;;tL,~*52bO)~m~~~m~~553 

b O)~lllt~pJT"'iIT~ 'l@]*~:fflM'C~t}]Ii\fi'9 Gtj: I::: L L t J; 

[014 3) v''9tlo)±~i!cilS-::Jlt, ~Jm5 2f~lJtJ:, 

-fJffi 5 3 tetort G@]~t}]Ii\fiO)~l&~tElW L l, @f;JJtd!1 

iI'J'~"l4LGC i::: iJ'L''2" Go CO)f<';'*, ~lj*Rf;JJIi\fiO)~H~re 

~tz;]'9 GJm~tfJ:lfljfcj'{UlljO)fE't~fil\;)ne~jJJtL''2" Go tj: 

(16) 'f\'OOIfL 1 0 - 1 5 5 0 4 0 

;to, Lil2pJT!E0)@]~* 'ne, '¥tfl§~1ll5 2 a iJI~~lill¥t±l 

Lltr:p Jt'9nti', illl~lin~tJ:Jmf~L'ilSGo 

(0144) :tt::, S 6 9 ate;jo~'L, '¥tf~~1ll5 2 a 

tJ:, 'ltttl1b t::il'!(f~T'- :9ltfS'i:l'% L, f t P 7°0 t- ::::Il]; 

teL, fJlj;tLf, iXl9re~'9ftffij*5 2 btj:I:::'O)flllO)~~ 

"', fWJ~;tlt::il'!(f1£6"-:9~TiSt±l'9Go chteJ;f), il'!( 

f~T'-:9 tJ:, ftffij* 5 2 b Ie 1R~Hl, ftffij* 5 2 b O)flem 

~tJ:, ~tl'l.~ ~ 55 3 b O)Il~Ill±~pJTO)il'!(f~~lit~;2L''2" 

Go 
(0145) LO)*a1if!:, 'fJm5 3iJ':9"~7l];7'o°:fflMC 

~hn'G±~i!L'J;)-::Jlt, ~Jm5 2tJ:, ff~O)Bifg 

c\ ~~tf.!:fJ j 553 b iJ'c:,O)B9(f~~litrt~l''2" G i:::f:l<te, 

f71J;ttf, Jm[j)ITltHliltfElii Ltc i::: '2" fJ: 1:::', filT c:,iJ'O)'j'i,mi.J' 

ilS-::Jtci:::'2", ~if!E0)~m~j55 3 b~~,~i'f;Jte~tl'l.l' 

~Go Lt::iJ'-::JL, mtli\fi~l$~;tln'G,~l$/V"-A;(f: 

*iHf!J:I:::'l'ittht::f), :'~fJifl~mei1!*;\}'9Gtj:~, j'tif;rer,t; 

Lt::mEl1H'~ LG C i:::iJ'L''2" Go 
(0146) i:::C~L',L~L~J;~~, ~Y:9-~~ 

H"t] 5 7 Hljll\t'9 GiillfB~ffiHJ:, J2Sfi1lcO))i!H;::j~~~O) I 

P 7 F VA letpjb G '9, J5:~O)lffifl§~~iJ' c:, T'-)1 ~'5 

L~'¥t~tl1:Z--:>lV'Go LtCiJ'-::Jl, '¥tfl§~1ll5 2 a1J:, 

'3'tfl§~1ll5 2 aO)mIfJllm:tJ;joJ;lfWm~5 80)lffif§~iI: 
O)frj[Jfli*Jc ilSner, f!i;!{o)TiSfi'i~i!'! 5 3 a iJ' c:,O)il'!(f~T' 

-:9It-{/)1-;'('Y t-.5 7H~L''¥t1tI&GU::iJIL'~ 

Go ~c:,le, 'ltfl§~1ll5 2 alJ:, ~Y:9-t,'Y t-*~5 7 

*lEl3 O)~&IC i:::, 'dl:;jli[cJI*~ 5 1 ~fr Lt:: 1i'l:~~&'G i::: ~i'il~ 

temml' '2" Go Lt:iJ1'Jl, 'ltfl§~1ll5 2 atJ:, -{Y:9 

-~'1 HI~5 7HEl3cil'!(f~T'-:9~'¥trtl1Jhn'GF.llL' 

J;)--:> L t, flllO)TiSfa~~ 5 3 a ~>B:r.I5ll¥t±l L L L, il'!(ffJI 

o)!f:z1~~t'§:if,L''2' Go 

[0 1 4 7) tj:;jo, Lil2:e A'r '0'1' tJ: , lliitJ1.~ j 5 5 

3 b iJ\11)(1~ Lt::il'!(f~~~Y:9-:j'"y t-. 5 7 H~L''¥tf§ 

~iH: 5 2 a "'i!!St±l'9 Gt\;liJ'e"J~ 'lAilBR L n 'Go t::t!. 

L, fJIJ;ttJ, 7'tJ/\-{)t5 6 iJii£3Jlf£Ln'G±$J}i!fJ: I::: , 

~ Y 7- *' 'Y H~ 5 7 H~O)T'- :9fMSMlfH ... ~ '±~i!, 
TiSf;;~i"i 5 3 il tJ:, '¥tf3~tI'l5 2 il ~';rr;\lill¥t±l L L l, 

~li@]~:,'Jl5 4 ~frLtc@~imfl§reJ;-::J lil'!(f~~fiTiS'9G 

Ci:::tL''2"Go CO)t~,g.tJ:, ~/:9-:j"'1 t-.5 7"'0) 

7-7{:A-,?8ffIJft~,t:;\~i::: Ltj:~'t::li6, TiSfj~tii'!5 3 a 

tJ:, J; f) ~~ 'Bif,~L', 'ltfl§~1ll5 2 a teil'!(f~~fiTiSL''2" 

Go 
[0 1 48) :tt:, LIl2:eAT'Yfte;jo~'L, ~f~~@ 

5 2 il ;toJ;lfTiSf;1~~ 5:3 il tJ:, f t P 7°0 t- ::::I;];~JlJ 

~'L, B9(f~T'-:9~fr"T!SLn'GiJ\ Ulter,NGtoYc 

tJ:tj:~'o ~Y:9-t"1 t-.5 7*¥~l'T-9~fii!!SL'~ 
G1i{t;C ilStU;!:', jJlj;t,J, ',lH ~-;vfJ: 1:::', flllO))Jit;~ 

m~'lil'!(f~T'-7~fr~L''2"Go t:tcL, f t P/O t

::::Il];L'tJ:, 'It{§~1ll5 2 a ;joJ:lfTiSfl§~1ll5 3 a O)lX1i 

c, T-:9~fMScU:iJ':eiiJ'~lirj!J~telill:,i;2L''2"Go L 
~iJ''J L, -r-7fr~le~Jlj(Ltc:tJ;}iJleT'-)1~rl}TiS'9 
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~~t', @lJJ~7l1lli~~9"~e tiJ'-r:tE~o 

(014 9] ~Gle:, J:~2S 6 8 a-r:li, ~fa~li'i5 2 

a Lt, Il¥tJj L i'fle: J: -::> l, ~fg;~lli 5 3 a O)@UJl!~miJ' 

~Wi~:tl n'GiJ'EiJ'~litMl,L n\~iJ\ UHe:~~~t 

O)-r:ii~~ '0 1JIJ7ti,f, i¥:fg;~lli 52 a iJ'~fg;~lli 5 3 a 

~'i!i:,j5Il¥tJj L L liH~ill)fci'9 Get Ie: J: -::> l, 1'1U,f~~M 

iJ'lJJWT~:tl n '~iJ\EiJ\~lit~r, L l t J: ~ '0 t::tc L, Il¥ 

tJj L tHe: J: -::> Ul]*JJ.t~mO)lJJltIi~!it~~ Lt::t~,g-, imfg;J!l 

iHiJ'7J'iJ' G~~ 'O)-r:, [1'U~)illm'9 Gtg,g-Ie:tt«l, )illf~ 

J!lffl~~ GIe:~iJ~-r:~ ~o 

(0150] ee-r:,J:~Emhj~V~~b51~. 

'8'9 ~~0)~ltmO)-17IHe:-::J~ 'l, f6'iEjl,Ie:"J'I.~}J'9 Go J:;12 

~mhj~V~~b51-r:~, ~mhj553b~Gm 

G:hf::/l9(f~Ie:¥-j~ 'IT Y !\-7'~- t-~lit~~'9 GO) 

-r:, ffu7ti,f, l±W!f~L\ 1 jfz;J;)t:: 1)$'1 500 k b y t e 

f'Z!!tO)"'iifl'lI!£~/l9(f~iJ',Q;''J.1i-r:;J;)~o Lt::iJ'-::> l, "j'-"'J 

O)fiitSimm:iJ' 6 4 k bps 0) ISO N @]*lll~ ffl ~ 'l, 'Lj 
BJ</l9(f~~[j[~imf§'9 ~t~f'i" 1 jfzO)/l9(f~O)f~Ie:li, $'1 

6 2tJ>f"~m:,t:)ii't'9~o ee-r:, *Hh,} 5 2 t~1ffl5 3 t 

7JI!$Di': t is c±l~t fe:l!2~ n n '~t~,g-fe:ii, imf§J!lffliJ' 

4 OfIlf'Em:t~~o eO)~.fi~, /l9(f~O)!f'Xl1j\~m:~ llli\%9 

Ie: 1 @]f'Em:t '9 ~ t, 1 fFF,,9-r:, $'13 5 0, 4 0 0 fIlf'E 

liti;,~ t ~ ~o ~jJt*O).~:f'j:-r:, fi~Jafm:iJ' 3 3, 6 k b 

p s 0) 7" T D ?@]ff0Uc: l[j[~imfg;'9 ~ t~,g-O)J!lffl ~~tJj 

'9~t, 1 @]O)f~Ie:, 1 2 Ofj!f'Em:-r:i;,~-r:;J;)~et 

7J' G, iillf,jt!lJtHJ, 1 [il]J0tc I), I 2 0 fIlfi1lit, I fF 

-r:, $'1700, 8 0 OfIlf'Em:t}i;,~t~~o 'H::, ~Illl 

53 iJ'Wffl$lllfe:l"{Y"'J-t"y H~ 5 7 ",~m'9~t~ 

i'I, i#ili-r:ii, fFlk94 0 n fIlf¥ lito) ~JtJ*\j(;fiJIIJfW,Q;,'il! 

t~~o 

(0151] eNe:nLl, "(Y"'J-*~t-a7H~-r: 

J0tl1,f, 7'D/\..{ r;i' 6 h'~1lll 5 3 Uni*Jimil5n~-r:imil5 
PJtJ§M[jIJtJi*JIe:J0tlLf, 1 [11]O)fi~k~'9 GB,fFo9hl 1 8 

orJ>L).i*J-r:J0Geth'G, I@]J0t:: i)O)imfg;J!lJtHi, 1 

o fIl t~ I), 1 fF-r:, $'18 7, 60 0 fIlf'Em:t~~o ~ 
GIe:, 7'D/\"{"'J"GO);fIJffjn~~ I fFJ0t::l) G 0, 00 

OfIlf'Em:t'9~t, 1 fFJ0t:: i) O)imf§J!lfflIJ, 147, 

6 0 OPif~m:tld:~o eO)*.fi5!:!:, J:;j2Etl?,hj~V~~ 

b 5 11d3l 'l, 1 MiJTO)~)ffi 5 3 1M::. I) O)ill)fClr'Vij 

ii, im1jl'@]*Jl!Ie:l[j[~imfg;'9G±~i'lUt«l, *'15 6n 
fIlf'EJ'lit (*'179%), ] S DNO)t~,g-Ut~lt, *'12 

OnfIl (*"15 7%) f'Em:t*~ljjle:~ljiJPX-r:~~o ~GIe:, 

*JV,~ 52 -r:,Q;'i'2t'9 ~/l9(1~O)Mlit-'?t)(f~, J0~~ \iiiillf~ 

iJi!lm:iJI±\ll7t ~ Ie: f'h l, ~mh j ~ V ~ ~ L, 5 1 O)imf§ 

.fflm'JiJ\ J:: I)liJ'ti:tld:Go ;Hc, ~Illl 5 3h'Wffl$lll 
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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 

4 

687



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 5, 

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 anyone 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 anyone 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 anyone 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 
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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". 

(c) 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, 

'AtlaMateIWindows 95 edition', which has been developed and sold by Sumitomo Denim 

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 "AtlaMateIWindows 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 ofMt. 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 

11 

694



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. I, 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 l3 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, III 

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 
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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 ofIntemet 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 

of a, b, c, d, e, f, and g of Fig. 4, a, b, c 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, c, 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 c 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, c, d, e, f, and g of Fig. 4, e, 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. I 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. I 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 ofa 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 it is. 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 
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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 (l428D) 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 in a 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 comer, 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). It is 

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: 

N ext, 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 

lIon the computer network. In addition, the art of "having data, recording, establishing 

a communication, and reproducing of an aroma" that has been described according 0 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 direction 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] 

(1) 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). 

(2) 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. 

(4) 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. 

(5) 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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predetennined 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. 

(7) 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 fonnation 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". 

(9) 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) 

2: control apparatus 

3: hard disk apparatus 

4: CD-ROM 

5: CD-ROM drive 5 

6: key board 

7: display 

7a: upper half part of display 

7b: lower half part of display 

8: speaker 

10: public circuit 

11: computer for relay service 

12, 12a, 12b: video camera 

13, 13a, 13b: microphone 

21: LCD 

22: GPS receiver 

23: control unit 

24: server for map database (computer) 

25: image input apparatus 

26: key board 

27: mouse 

30: computer communication network 

31: image input apparatus 

34: CD-ROM player 

35: CD-ROM 
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(1) CAMERA, MICROPHONE 

(2) SERVER 

(3) COMPUTER FOR RELAY SERVICE 

(4) CONTROL APPARATUS 

(5) CD-ROM DRIVE 

(6) DISPLAY 

(7) SPEAKER 

(8) KEYBOARD 

(9) MOUSE 

(10) FIG 1 

(11) FIG 3 

(12) IMAGE,MAP 

(13) FIG 4 

(14) STATION 

(15) TOWN 

(1) FIG 2 
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IJfjll9(lg,J..7J'fl'li:O)rtll8'~ tltdtll,~xtj: -'fO)ic1JJl!O)tJl. ,~ 

J..7J9 0t::&')O)tJ~'J..7J'fI'l1:I::, c O)tJ~ 'J..7Jefl'li:iJ't; 

O)tJ~ ''T'-5/,i:, -'fO)tJ~ 'IL:JLIIJJ Lt::tJl. '/,i:~'t~-It0 

t:: &')0) j}i'H'iIJ,iJiiJif7"- 51L: '3£~9 0 K£t~'fW 1::, IJlj,j2~ 

7f,'Fl'l1:O)JLII:iJIL: flAl;t t; ;fl, IlIj~2);'?ti"ilj~l\Jif'T'- 5 iJ' t;)'J 

(5) t~OO1jL 1 0 - 6 6 0 5 8 

i"l'i"iiJ/,i:llmlg- L TpJT~O)tJ~ '/,i:~:'t~-It0tJ~ ,~:'tefW 

1::, /,i:fr60)iJ\d:~'o 1J::1a, c 0)(9) IL:1aI.'T, IJlj~20) 

r -'fO)tJ~ 'IL:JLIlt~ Lt::tJl. '/,i:~'t ~ -It 0 t::&,)0):7'5i"l'i"i1jllml 

El'T'-51L:'3£tt:!90K£tt:!efl'l1:J tJ:, M~2tJ~'J..7J'Fl'l1:!:: 

®:mlL:t~m~n, c O)'3£tt:!'fl'li:iJ'::J /1::'::t -5JlliIl§;.j', "J 

r 7-~/,i:~L T~IJ~2tJl. ')c:'t'Fl'l1:IL:mm~tl n'T't 

d:~'L, ®0~'tj:, M~2J..7JA7:Jefl'l1:!::::J/~::t-)lJlli 

1l§;.j', 'Y r 7 - ~ /,i:fr L T t~m ~ n, CO) '3£tt:!'Fl'l1:iJ'®:m 

tL:M~2tJl. ')c:'t'fl'\itL:tn't~n n 'T 't d:~ '0 

(0007] 

(JiS!'lO)'%lffiio)f0lL~] 

J~Iffiif0!l~ 1, ~J\tL:, [':lj 1 ~ 4/,i:~¥.~ L T, *y€SfjO):ff1ffii 

f0~ 1/,i:Jf1.Sjj90o BJ 1 tL:1aI.'T, 1 ij::l-1j'-iJ'lleift 

901\-'jT}v::J/1::'::t-5 (1\'j::J/) 1.", C P U& 

LJmll§'C'TL'(ifd: f) ~0i!iljOO'itll'l12 1::, ::J / 1::'::t -5/ 

07''7b&lfT'-5iJ'fi2~Jt~ntcl\- F'T'1 ~~'itrI't3 

t, ::J /1::'::t -5/0 7''7 b&lf7"-5iJ'il2~~tlt:: C 

D- R OM 4H~JJJT0tC&')O)C D- R OM P''7~7'' 5 

t, 'T'-5J..7J90t:&')0):'f--~- I" 6&LJ77~6 a 

1::, iOO./,i:lli7J90t::&')0)~1~/~~71::, ftf!'i/,i:lli 

7J90t::&')O)A 1::'-tJ 8 I::d: f), :fIijm~nn'0o 

(0008] Mil2i!iIJ1lE/l'itll'l12tJ:, ~/5-;.j'"y ~'(if0)::J 

/1::'::t-5;.j','Y r '7-~}IJ:L}~I"HJR 1 O/,i:~LT, r:pm 

+j--1:::'Affl::J/~::t-51 1 tL:mm~;f1TI.'0o CO)r:p 

*1*+j--1:::'~ffl::J /1::'::t -51 1 tL:ti, ~~~O)'%m±tll,~~L: 

-'fn;fn~li:ITlI~nt::1::''T';ttJ;,('71 2, 12 a, 12 b 

&m~'l§'7~~ 13, 13 a, 13 b/,i:i!iIJ1lE/lLH-:JU1 

t;0)1:::'7";ttJ;'('71 2&lf~ft7~~ 1 3iJ't;0)'T'-)I 

/,i:J2~l!LJITjI,j;.j', 'Y r 7-~/,i:~ L Trm'ii~-It0t::&')0)::J 

/1::'::t-5 (+j--l\-) 14, 1 4 a, 14 biJ\ mm 

~nn'00 cnt;0)~~0)1:::''T':ttJ;,('71 2&lf7~ 

~ 1 3'(iftL:d: f)J..7J~tlt~Il9(I~'T'-)l&LJ'l§'f!'i'T'-)I 

Ij:, :l--lj'-fJllJiJ't;oJ't1!*IL:d: 'J, ::J /1::'::t -51 4 & 

LJr:p*I*+j--1:::'Affl::J / 1::'::t -)I 1 1/,i:~ L, T, :l--lj'

mljtL:JEI§1."2'0d:'3tL:id::-:>n'00 id::1a, M~21:::''T':ttJ 

;,( '7 1 2 tj:, ,g.)JR±lli,~tL:1a1. 'T, -'ftL;ftL 4 filil9'-:J,ili: 

1i'~n, -'f;flt;0)4111i10)l:::'T':ttJ;'('7tj:, -'ftl;f:trW:[l§ 

~~to) 4 -:J0)7Jr'iJ0)1l9(1~/,i:tlf~9 0 d: '3 ~L:, il~ll'l1~ n T 

~'0C tiJ''''J'1* U'o 

(0009] *t::, M~2r:p*l*ffl+j--1::'A::J/1::'::t-5 1 

1 ti, ItllO)~~O)r:p*l*ffl+j--l:::'A::J /1::'::t -51 2 id::!::' 

ttmm~nT1af), ~;t~ ®0r:pm+j--~Affl::J/ 

~::t-51 1 tL:m*lC~;fltc:l--tf-tj:, CO)r:p*I*+j--l:::' 

Affl::J/~::t-511/,i:~L,T~0)r:pm+j--~~ffl::J/ 

~::t-5 1 21J::I::iJ't;, -'fnlL:mm~;f1t~::J/~::t-5 

(+j--l\-) /,i:~ L T l:::''T':ttJ;,( '7 &LJ"7 ~ ~tJ,t; A7:J 

~nt::~-5/,i:lfj( f)~&')0 d: '3 tL:lJ::-:> n '00 C o)r,!jlif 

O)Il9(I~J\,''l§'FO)lfj( f)~d';.O)7Ji~tJ:, -'f0) l:::'T':ttJ;'( '7J\,' 

7 ~ 7iJ't;0)'1'I';~R/,i:,l1r ;,(-}vtL:i~M~-ItT~I2i~-It0 

m~J\,', -'fO)\::7";ttJ;,( '7&lf7 ~ ~O)J..7JNd'R/,i:}JtI:Jf; 
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~~~~~*-b~-~~~~~~-~'*~~7-~ 

Ltet~ii9:~n l.{5f), L~*-b~-~;;r.:r.--if-lffIJiJ' 

~ ~~-:t<J HIlO)7"5'7+f'- . 'J7 ~ ry J. 7 (OO~'J 

7~) ted: l)lf)(f)i6d':f.tev'<7'Jii; (v'Dt,t'. ~~~~
~ • :1'.,;/ ~ '7-~ L~*-b~-~;;r.:r.--if-fJlM!\'J 

~ ~O)!\- ["'T'-{ A ~~d: -) tefle)lJ~ ~7'Jii;) tJ; C:O)~ 

!:z tJ;7'JiM''ff f) 1~~o 

(0 0 1 0] L ~~Diliff3lL~ 1 L'tj:, M~c C 0 - ROM 4 

(etj:, ±ili~T'-~ t L~±Ill~LO)1}±Ill}i~HifJE-9~t~~ 

0)7 FVAT'-~ tH!l~~1±lilc~~~±ili~T-~<'\ 

- At, L 0) 7 F V A T'- ~ t, M~c,;~m.±IllB (M~c 

\:::'T'::tiJ7Z5 1 2&Lr7~~ 1 3iJ\1ll:Lt"{~nt~1}±gFfi) 

o)'JtiRS'kf~;;r ~flIi~IJ~ ~ t~~o)S'kf~~i1£llIJT'-~ t;;r ,ELl,' 
teOOilfitt . tiltfittl~c~~ ~~m.S'kf~T'-~<'\-A 

t, UlG~M~c±Ill~T'- ~<'\-A;;rfij1:~ ~fij1:7'P 

lj5 b t, rlij,;cJgRS'kf~T'-~<'\-A;;r~m~ ~~m:1 

plj'5bt, LO)~m~nt~~m.S'kf~IDl£jjIJT'-~iJ'G.:c

tltetilt~ ~~iRS'kf~;;rl1'X f) i61v L'~;r.~ ~t~~~:1P 
lj5btiJ\ ~C~~nlP~o 

(00 1 I] ~, fJiJ.ztJ*lIRtef:tlv L'v'~.:r.--!f-iJ\ 

I § 5J'~~~I!Il~:1$~J II ~~]l ~i,fjji¥iiJjji¥~iJjji¥*liltei:ttl' 

91~~~E;;rJ[t~v'J t~.zt~t~~o .:c-~±~i1, fJiJ.z 

Lf, .:r.--!f-iJI±lll~T'-~<'\-A;;r j1}1:~ 1±l#llJ¥ji~W 

~a-tl'FfiJE~]l:!l<~±Ill~~@jrnJ~;r.~1±, .:c-~@jrnLl:L'M 

~c~i11li¥iiJjji¥~±iliB~'7ry A 6 a L'~ I) ';/ ~ Gt~ t~ 

~o ~~t, ;tiJ1iE/l~ug2tj:, LO)A7JUf'~-jt,'l, 1),'iJc 

±tiJ}iii:T'-~<'\-AiJ'G, LO)±tiJ~L~±t!J}iii:tetif,t~~ 7 

FVAT'-~~~m~~o .:c-Gl, L~~m~tlt~7F 
VA T'-~ teJJ-jt, 'l, Ilfi~c:J~m.S'kf~T'-~<'\-AiJ' 

G, tilt~ ~ ~iR±tlJ}iii:O)~IRS'kf~~;r.~~iRS'kf~j1!£jjlj T' 

- ~ ~~m~ ~o .:c- G l, L ~~m~ tlte:~m.S'kf~~jjlj 

T'-51te~-jt,'l, r:p*l*'1j--t::Affl~~~~-~ lIte 

7 ~tA G l, fjfjr\cO):JJm.S'kf~~~llIJT'-~Uilt~~'Af 

iR±tiJl~ue~9:li~ttte: \:::'T'::tiJ 7Z 5&Lf'7 ~ ~ (fi-::>, M 

~c~iRS'kf~IDl£jjIJT- ~iJi:tif~7'JrPl~t,!f,fJE Gte: t,~c iii) 

~ t ~tj:, .:c-O)~fgx7'JrPlUifu~~7'JrPlte'&if'1~nt~ \:::' 

T'::tiJ;' 5&Lf'7 ~~) iJ'G~S'kf~T'-~&Lf1'§')$'T'-

5l~::t~5~~cl1'Xf)i6Iv~ T-{A:1V~7&Lf~~ 

-iJ8~d:f)1)7~~~b~m7J~~o LO)t~m7J~ 

tt~S'kf~&U1'§')$'tj:, fJi!Sif,¢,(O) I) 7 JJ;~ ~ bO)S'kf~&U 

1'§')$'tJ;~L', .:r.--!f-tj:J;)te:iJ'f,.:c-~m±~te~~~te v'~ 

d: -) tJ;!2'<1i: . ~jJJ~1~~ L tiJ\-r~ ~o ~tJ;Di?, fJE* 

iJ' G f" fJIJUfi,j1ll*itmj-'t~tJ; ~ O)iiIHl'~S'kf~~;icU G, .:c

ttG~;j:.-'7- FtJ;c:L'~mG lm7JL'~~ C 0- R 0 
MtJ; c:'tj:t¥tf G n ,~o .:c- G l, Ltp.:,~ CD - ROM 

te"cH~nt::S'kf~tj:, :1P~iJ 7Z 57~iJ\M!l\lT~BfO • 

Sif~lj (fJIJUf9~0)2' ttl, ,tJ;Sif~IJ) O)*~\lTO)jfjJl!tiJ' G~ 

G < :till!; Gt~f,~cJ;)~o LtltetiVC L~~Diliff31i~ 

L't,'titt~ n~S'kfgxtj:, ffi;R~ t ~ t,-3 I) 0) t ~ tJ;)~ 

G, aHljU~\lTO)}f(~iJ)~Gtl~8,f~IjL'tj:tJ;I,'iJ't, Gh 

(6) !f.'tfltH 1 0 - 6 6 0 5 8 

tJ;v'o GiJ'G, .:r.--if-tet-::>ltj:, i~L~SifB' L 

~~PH90)8;J(f~ C=JJittJ;v'S'kf~) L'iIi)~J tt,,-) L t 

iJ\ Dt-::>O) i~±~!2'<J l!2'<iJJJ ~1:<IJ'L ttetJ;~o -::> 

a: f), I-~, i,fjji¥iiJjji¥~i:ttl'9~;;rJ[t::v'J t.:r.--!f'

iJ\,\!l,-:d::±~Et, ~~O)~cil:llte~~';lJ:t,'~cl!R~ttt~ iiffli¥i 

iiuJf!0)9l1JilJ o)S'kfgxL'tj:;IJ: <, I ~L o)~r,n~iffi~j#lih! 

0)9~J O)S'kf~H~.GntJ;tthLf, .:r.--!f'-te t -::> l~j: 

*2' tJ;!2'<iJJ~j:t~ G htJ;v '0 L ~~DiliiB1i~tj: L ~ d: -) tJ;.:r. 

--!f'-~;ffit:;'Ue~;it~ L tiJ'L'~ ~t,~;IJ:~L'J;)~o 

(0012] tJ;.{5, LLL', 1-:J,LO)I'Sllte-~v'l~IlBflG 

t:1:;Diliff3lL~~m!1X:~lZd 2 ~~¥.?, G l t -) -tlt~IlBfl~ ~o 

L ~lZd 2 ~j:, ;xDiliff3!L~~,ftlj!1X:~~lmaq· ~z;aqte;r. Gte: 

f,O)L'J;)~o ~2~e.{5v'l, f,ff}3 2tj:, ~~~~-~ 

;:f,'Y ~'7-~ (~~~~-~Jl!jf1§*l) 3 OfeJtiMC~n, 

i"5-ttiJ~~iRll;J(f~t1'§')$'~I) 7JJ;51~ bfeA7J~~t:~O) 

c:'T'::tiJ 7Z 5&Lf'7 ~ ~iJ'G!1X:~'AfiRS'kf~A7JI\~L'J;) 

~o a:t:, M~2 4tj:, M~c±tiJ~T'-~<'\-A2 6t.:c

~fij1:7'P lj'5 b t .:c-~t~m7'p /}'5 b, M~c~iRS'kf~ 

T'-~<'\-A2 5 t.:c-0)~m7'plj'5L., &LfllfiJc'jfiR 

S'kf~~IJT'-~iJ'GJl!jf1§:t"y ~ '7-~~ftl" l~"§~~ 

~(RS'kf~~lf)( f) i6tl't::~~7'P 75 b;IJ: c:'iJ\~cl!R~ htc 

CD-ROML'J;)~o a:t::I'X]2te.{5v'l, 2lij:MilcC 

D-ROM2 4teacil:R~ht:rl(Jr;2tt!l~T'-~<'\-A2 6 

~~1:~~t:~O)ttlJ~T-~<'\-Afij1:gG, 2 2 ij:L~ 

±fil~T'-5l<'\-A~1:gG2 1 iJ'G~f1§~~~tH~;r.g~ 

2 7 &(jA ~-iJ 2 8 ;;rfljIJ1iE/l G lFJT)E~@H~&LfBJ1'f~ 

tl:\7J~~f!jrJ1iE/lj'f~L'J;)~o a:tc2 3tj:, Milcf!jlj1iE/lj'fj)2 2iJ' 

G~f1§~;;r~ttl, M~cttiJ~T'-~<'\-AiJ'fij1:~ rtte: 

i®TfriJ:: L' .:r. --!f'-majE ('7 ry ~ L' ~ I) 'y ,/) Gt::±tiJ,¢,( 

0)7 FVAT'-~ie~-jl,'l, ilIJ~c~iRS'kf~T'-?<'\

A 25 iJ'G, tifu~~~iRS'ki~~IDl£jjIJT'-~~~m~~ 

~mj'ff,L'J;)~o f!jrJ1iEDj'ff,2 2tj:, L~,f91mj'ff,2 3iJ'G~~ 

iRS'kf~O),iruJIJT'-~teJj!;-::>\ 'l, S'kf~lf)( f)i6d':f.,~f, (!JIJ.z 

~~~~-*~~~*-L.~-YOO~ffl'J7~ryJ.7L' 

iIi)~ /5 ry-if-~ilcil:ll G~fT~ ~~lli) 2 6 ~iM1iE/l G 

l, ~~~~-7;:f,~~7-~m~~~~30~ftGl 

S'kf~A7Jj'fG3 2 ie7~tA G, .:c-LiJ'G, ::t~5~~ 

L', 1)7JJ;5l~ b~~iRS'kf~&(j1'§')$'~lf)(I)i6tl'o f!jIJ1iE/l 

r'iG2 2 ij:, LO)::t~5~~L'f[)(f))z,a:ttt:XmS'kf~t M' 
fB~, ilfJ~c±ili~T'-~<'\-A2 6iJ'GO)~1:@jf~ (tt!l~ 

@jf~) tF>€l~~1±tJ;iJiG, M~c]IR;r.j'f~2 7&(jA~-iJ 

28 ted: I) I) 7JJ;~~ btem7J~1±~o 

(001 3] ~xte, rlij,;cO)I'XI 1 O)aiIJ1iE/l~U'l2ieffiIJ1iE/l2'h 

tJ;iJ'G, M~2T'-{ A7'v~ 7 ted: 1)]IR;r.~rt~@jlID;;r, 

rl:J J & (jjXJ 'I tc1.1li-jt, 'l~llBfl~ ~o rlfj~c C D - ROM 4 

(e,;ctf<~rLt:1}:1plj'5bted: ~), T'-{A:1V~ 7 Ie 

ij:, 1<\ :; fe;r.9 d: -) te, "CO)L'¥5H a te~iRS'kf~iJi~ 

;r.2'h, .:c-~-r,¥5J'7 b te±lll~iJi~;r.~tl~d: -) tetJ;-:> 

n'~o L~)~DiliiB!L~ 1 ~ilellJ~~t ~ij:, .:r.--!f'

tj:, a:i'l'SIl O)IJrj~c C D - ROM 4 H13:!IlJJ G l, llij~ctili 
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[iQ7"--$1-"Z- AiJ'GMil27"1' A 7'v-{ 7 0)~~5J' 7 b IC 

:j'fft:{19 Giili[iQ~;&7f,~ -It Go C 0 - ROM 41CJ2jb~~ n 

fe il!J[iQ 7"- -$1-"Z-AO)r:pO) t'O)l'l~n'O)il!J!EJ~~7f,~ -It G 

iJ'Ll:, f¥IJ;tIJ, iiliiJlJ;t'O):t--'7- FiJ'Giili[iQ7"--$1~ 

~~ l-r;&7f,~ -lttl1JJ; l' C C O)J; -51J;:j5{jif.jIJ1tE*J; IJ 

i:'3:r:JL'®G) 0 -'flT, *j~JJlliJBll~L'IJ, cO);&7f,~n 

fdili!EJUJ, f§IJ;;UJNI40)7, -(, », x, ;t, :/J, :t

tC7f,9 J; -5 tc, &il!lR,(~7f,9,~iJ\pfi!E0)-e Cf§lJ;ttJ7iT

~) te:~l9.~nT;&7f,~ttn'Go LttGo)~0)7, 

-{, ry, x, ;t, :/J, :t-c7f,9&,~0)r:pl:\ t'U40)7, 

-(, ry, &UxtJ, t'U I 0)\::'7";t:/Jj'71 2&U7-{!;I 

1 3 tc~tEt l n 'Go 9IJ;bt:;, C O)xJJlliJBillU ciJ, 

~ 1 0) \::' 7";t:/J j '7 1 2 iJ, -'f n ·;("nll l 'fe: ~lJ; G 7JrPJ 

~~f~9 G J; -51e:LKJ 10)7, -(, ry, &UXO)j:il.&lfCB\t: 

&l<!tlf:: 4 jlQ]O) l::7";th j '7fCJ; I) f~JJt<!tl n 'Go ,j: 

fe, IX] 1 0)7 -{!;I 1 :HJ, -'fn.:ftll LPkWlJ;G7JrPJ~ 

~t'i9 G J; -51e:il5l:&l~nfe 4 jlQ]0)7 -( !;IfCJ; I) f~JJt~n 

n'Go -:::>,j:I), \::7";thj'71 2tC-:::>l'-ri3l1.~Jl9G 

t, l::7";th j '71 2 ~fIlJJJt-gG 411li10)\::'7";th j '70) 

r:p-C, 1'<14 0)70)j:il.li'lcil5l:li'~nf:: l::T';th j '71J, [iQ 

O)jffi1Jr;'iJ Ch:7JrPJ) ICrPJ'tT~f~lTt51J, "1428 

A" O)~f~~~IJ7"- -$1 ~f:f9 G~rR.~f~~1:JJt9 Go ,j: 

fe, t'U 1 O)-{O)f:il.iElle:R5I:U'1~ttfe\::'T';th;( '71J, [iQ0) 

J¥j7JrPJ Cf7JrPJ) IcrPJ't-r~f~ l Tt5IJ, "1 4 2 8 

B" O)~f~~~IJ7"- -$1 ~f:f9 G~¥R.~f~~1:JJt9 Go ,j: 
fe, LKJIO)ryO)f:il.It'Hcw51:~<!tlfel::7";t:/Jj'7iJ, [iQ0) 

*7JrPJ Ctl7JrPJ) fCrPJ'tT~f~lTt5IJ, "1428 

c" O)~f~~~IJT'- -$1 ~f:f9 G~¥R.~f~~1:1JX:9 Go ,j: 

fe, 1RI 1 O)xO)f:il.Ii8'Ie:,;5I:1l"f~ nf:: l::T';t:/J;( '7iJ, [iQ0) 

;jt7JrPJ Ct7JrPJ) fcrPJUTtJ\'lf~l.,Tt5IJ, "1428 

0" O)~f~~~IJ7"- -$1 ~f:f9 G~iR.~~~1:1JX:9 Go ,j: 
te, ilUllcO)I'X]40)7, -{, ry, x,;t, h, :t-l'7f,9.g. 

,~O)r:pc\ 1'<1 4 O);t, :/J, &U:t-IJ, L::llO)\::'7";thj 

'7 1 2 a &U7 -(!;I 1 3 a fCttEt l n 'Go 9lJ;b-ts, 

C O)~JJlliJB!t~ 1 L'tJ, .t:1l 0) \::'7';t h j '7 1 2 a iJ, -'f 

n'ftllil ,tcWIJ;G7JrPJ~jjf1f~9 GJ; -51e:1''<11 O);t, 

:/J, &U:t-o)f:il.&llcil5l:&l~ttfe 3 f!l1lO) \::'7";th j '7tcJ; 

l)t~IJX:<!ttTl'Go ,j:fe, [!<J I 0)7-{!;I 1 3 a iJ, -'fn 

-ftl! Il 'lc J"llJ; G7JrPJ~!;fHj9 G J; -51C,;)i:iE1<! tlfe 3 flli] 

O)7{!;IiCJ;l)flIiJJt~tlTv'Go -:::>,j:I), \::'T';thj'7 

1 2 aiC-:::>l'-nll.~Jl9Gt, \::'7";th;('71 2 a~t~1JX: 
9 G 3 jlQ]O) \::7";th j '7 0) r:p 1.', :sJ 10);tO)f:il.&ltci351:li' 

<! ttfe \::'7";t:/J j '7 tJ, [iQO);jtrflJ7JrPJ Cli:J:7JrPJ) krPJ 

'tlt~f~lTt51), "I 429 A" O)~f~~~IJ7"--$1~ 

~9G~iR.~f~~1:JJt9Go ,j:fc., !XI:I O)hO)f:il.&lfC;W 

1,'1 <! nf:: \::'7";th;( '71J, [iQO)*I~j7JrPJ (:tJ~7JrPJ) fC 
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-ltTil2jb~~tln'Go ,j:fc, ±l!l!EJJ:0) 1 -:::>0)7 FVA7" 
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P S te J: I) mmiJ U3Ji!:f:Efl'LmltJ:llti~iJ~~7J\;J: < 1E L,v' t 
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3 t, ::JYt::l-/;I7°P7'':7LTlZU7''-/;IiJl~2~~ntc 
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-91 1 ~C:~i, ~Wx:O)tlli};ii:~c:.:c-tl;nl1ll1:i!~tlt::l::'.':T'-;t 

iJj':712T1ZUmff7~713~ ::JYt::l-/;I~-

1\-) 1 4~ftLT, Jtff.J\:~tln'~o c.tlGO)~tM 
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1"~;,r,J: -?ic:id::-:>T~'~o Lt::iJ'-:>T, ;J::~, ~l::'.'7"-;t 

iJj':71 2T1ZU~~7~71 3iJ'GO)~iJ/.BlJ:ft&U'l'fF 
ii, 11:~'ic:~~)jIJ1"~~J: -?ic:id::-:>T~'~o ;J::t::, c.nG 
O)~~O) \::'.7"-;tiJ j ':7 1 2 &U7 ~ 7 1 3 ~iC:J: I) A1J 
~tlt::BlJ:ft7"-)lTlZU'l'fF7"-)lii, .::L--tf-iJ'GO)~ 
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CONVERTING AND TRANSMITTING 
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DIGITAL TRANSMISSION SYSTEM 

Commissioner for Patents 
P.O. Box 1450 
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Docket No. 06-0719 

AMENDMENT IN RESPONSE TO NON-FINAL OFFICE ACTION MAILED 

OCTOBER 4, 2007 

" ; Inlresp<l'ns~ tb.th~N9~-finai 6ffice Action Mailed October 4,; 20CI7, applicant respectfuUy' 

::r~~~~~t~ entry od~~' Ameridnien{ iii. 'the application. AppHcant submits lha~: ~h'is amenck~nt 
~, p:esents ho new ~atte~. Applicant"respectfully submits that this Amendment place~ the claims 

in condition for allowance, or in better condition for appeal Submitted herewith is an 

Information Disclosure Statement. 

Amendments begin on page 2 of this paper. 

Remarks begin on pageZ t of this paper. 
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AMENDMENTS 

Amendments to Specification 

Replace paragraph 0049, which reads: 

[0049} Turning now to Fig.] , the simplest embodiment of the invention incorporates a standard 

analog OT. 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 deteclor 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. 7 A). 

In the illustrated embodiment, the captured image is then transmitted to a gray scale bit map 

memory device 16,fi"om which it is output to a half· tone conversion scheme 18 to be input into a 

. binarY,bit m~p20for.for1l1at;ting tlle. cap~red iq1ag~in a configuration suitable for transmission 

via a Group-ITI ra~irnile system.·Th~·signal g~n~rat~d at 22 by the binary bit map .20 is input 
, • • 'j ,." t' ". .' d l' " -', , '.~ : '. ;;... . 

into a Group-ill encoding and compresslon network 24 for generating an input 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

ill receiving system 34. The Group III receiving system 34 is a typical Group-Ill facsimile 

system comprising a Group-III receiver 36, decoder and decompressor 38 and binary bit map 40, 

from which a facsimile hard copy such as plain paper copy may be generated. 

with the following new paragraph: 

[0049] Turning now to Fig.I, 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 
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selected intervals or in response to certain conditions, For example, a motion detector may be 

utilized to activate the camera 10 in a surveiJIance installation. Once activated, the camera 10 

captures a visual image in typicaJ fashion through a lens (see lens 192, for example, in Fig. 7 A). 

In the illustrated embodiment, the captured image is then transmitled 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-III encoding and compression network' 24 for generating an input signal al 26 

which is inll'oduced into a Group III protocol Il'ansmission device 28. The output at 30 of the 

Il'ansmission device 28 is then transmitted into any standard transmission interface such as, by 

way of example, hard line te]e.phonic transmission, cellular transmission, radio signal, satellite 

transmission or other transmission system 32 via a modem or similar device, as needed fas 

Eiiagrammabsally ilIes!l'al:ee Itt 29). LO be received via a compatible interface by a remote Group-

In receiving system 34. The Group III receiving system 34 is a typical Group-Ill facsimile '.'.' 

< ,;SystenfCOrilprisihga Group-flFrecei ver 36. decoder and decl)~presso]' 38 and binary bit map40; ,.~. ,,' 

.' . ' fro,mwhich a facsimile hard 'copy sn,ch as plain paper copy may be generated .. 

Replace paragraph 51 which reads: 

[0051] The embodiment of Fig, 2 is similar to Fig. 1. but incorporates a memory and optional 

operalor 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 bil map 16 is inPUl inlo a 

standard digital memory device 46 for later reca1l. 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 nOled thaL with the exception of the insertion of the memory device 46 and 

the optional viewer device 48, the capture and l1'ansmission system of Fig. 2 is identical to that 

shown and described in Fig. 1. Once the image is captured hy 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 DRAM, Flash 

RAM, hard drive, floppy disk, PCMClA format removab1e memory (see, for example, the 

PCMCIA card 50 in Fig. 7 A). writeable optical media or other storage device. The memory may 
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'::,;., 

selectively capture images. as indicated by the operator interface/capture interface 52, or may be 

programmed to selectively caplure periodic images or all images, In the embodiment in Fig, 2. 

an optiona1 viewer device 48 is provided. This pemlits 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 a11 images retained in the memory 46 and transmit selective 

images, as desired, to the Group-III 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 new paragraph: 

[0051] The embodiment of Fig. 2 is similar to Fig. I, 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 

standar~ digital mem~ry device 46 for l!l.te.~ roc.all. . This contlguration is particularly wen suited 

f~r. applicalio.!'!s .. w~ere~~f!.T· I"~aUim~ :tran,srpi~~ioJ110f the image either il" not required or is not :~:~ 

. desirable. Itw.il1,be Ir:lOled!tb~t with the exceplionoflhe.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 lype of 

memory device is optional and may include, for example, an SRAM device, a DRAM. Flash 

RAM, hard drive. floppy disk, PCMCIA format removable memory (see, for example, the 

PCMClA card [50] 72 in Fig. 7 A), writeable opticaJ 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 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 interfacelrecall interface 54. 

This permits the operator to review all images retained in the memory 46 and transmit selective 

images, as desired. to the Group~rU transmission system. The remainder of the system of Fig. 2 

operates in the same manner as the configuration shown and described in Fig. 1. 
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Replace paragraph 53 which reads: 

[0053] Fig. 4 illustrates the use of the image capture andlor 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-III 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 condilioned hy 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 tra,nsmitting and receiving scheme. A shown in Fig. 4 the image capture device 

includes the memory device 46 and the optional viewer 48 for incorporating max.imum 

cap ahili ty. However, any of the schemes of Fig. 1-3 would be suitable for producing a 

tJ:ansmitla,ble signal. In the embodiment shown, a format selecl interface switch 60 is positioned 

" ',; ':torl=ceive"the fully conditioned sigrtalo'ri,Htie 59; This would permit either automaledor maJlual 

,selection', of !the -transmitting ,protOcol; inClUding the Group-ill facsimile ~ystem previously 

: described in conneClion with Figs. i~3, as indicated by selecting format select switch 60 position " 

A; or PC modern protocol as iHustrated by the JPEG compressor 62 and protocol generator 64, as 

indicated by selecling format select switch position B; or the wavelet compressor and PC modem 

protocol, as illustrated by the wavelet compressor 66 and PC modem proto co] 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 generated at the selected 

output module and introduced to a communication 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 persona] computer 85, the video telephone 89, 

andlor other server or recei ving device 91 for distr,ibution. 
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with the following new paragraph: 

[0053] Fig. 4 illustrates the use of the image capture and/or retention configured in any of the 

optional embodiments of Figs. 1-3 and adapled for use in combination with any of a variety of 

transmitting and receiving schemes such as, by way of example, the Group-Ill system shown in 

Figs. 1-3. a modem, direct connection to a personal computer, serial or parallellransmission, or 

any selected transmiltingireceiving protocol. This iIlustralion 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 l6, it may be stored and transmitted, or transmitted "real 

time" via any transmitting and receiving scheme. A 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 Fig. 1-3 would be suitable for producing a 

transmiuable signal. In the embodiment shown, a fonnat selecl interface switch 60 is positioned .. ,''\-

.. ' • to reCeive the funy conditioned stgnaI on line 59;·.This would permit either automated or manual' f*,.r· 

·,·selection of the transmitting .. protocol, including the Group-III facsimile· system previously 

described in connection with Figs. 1-3, as indicated by selecting format seleclswitch 60 position 

A; or PC modem protocol as i1lustraled 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 i1lustrated 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 indicate.d by 

switch position D; or a serial protocol scheme 77, with serial drivers 79 directly to a hardwired 

personal computer [81] 181 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 generated at 

the selected output module and introduced to a communication interface module [83J 183 via a 

modem or other device, as needed, for transmission via a transmission system to a compatible 

receiving station such as the Group-ll1 facsimile device 34, the personal computer 85, the video 

telephone 89, andlor other server or receiving device 91 for distribution. 
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,1, • 

Replace paragraph 66 which reads: 

[0066] In order to send a facsimile transmission over a typical Group-ill Facsimile system, the 

multiplexer 82 is switched to the processor 86 such that the RAM address is generated by the 
processor 82 inslead of the video address generator signal. In the facsimile transmilling mode. 

the processor addresses the RAM and manipulates the data representing each frame image. For 

example, the processor will perform the gray scale to half tone conversion described in 

connection with Fig., 1-4 to prepare the signal for facsimile transmission. The· processor can also 

perform image compression and outpullhe image as a gray scale. In the facsimile transmission 

mode, once the half·tone conversion is completed, the processor ex.ecutes a code for perfonning 

a hi-level compression of che data and the signal representing the frame data is output over line 

90, through the multiplexer 81 and over the processor bus 87 to the processor 86, then to modem 

104 for transmission. Other memory and processor configurations could be used without 

departing from the scope and spirit of the invention, as wi)] be recognized by those skilled in the '. :1..~ 

'., :' art.': .... " .... 

with the following new paragraph: . 

[0066] In order to send a facsimile transmission over a typical Group-III Facsimile system, the 

multiplexer 82 is switched to the processor 86 such that the RAM addre..~s is generated by the 

processor [82] 86 instead of the video address generator signaL In the facsimile transmitting 

mode, the processor 86 addresses the RAM and manipulates the data represent.ing each frame 

image. For example, the processor 86 wi1l perform the gray scale to half tone conversion 

described in connection with Fig. 1-4 to prepare the signal for facsimile transmission. The 

processor 86 can also perform image compression and output the image as a gr:ly scale. In the 

facsimile transmission mode, once the haIf-tone conversion is completed, the processor 86 

executes a code for perfonning a bi-Ievel compression of the data and the signal representing the 

frame data is output over line 90, through the multiplexer 81 and over the processor bus 87 to the 

processor 86, then to modem 104 for transmission. Other memory and processor configurations 

could be used witbout departing from the scope and spirit of the invention, as wi)] be recognized 

by those skilled in the art. 
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Amendments to Claims 

This Listing of Claims replaces all listings. and versions, of claims in the application, 

LISTING OF CLAIMS 

Claims] -42 are canceled, 

43. (new) Apparatus comprising: 

a portable housing. the portable housing being wireless; 

an image collection device supported by the portable housing, the image collection device being 

operable to provide visual ima~e data of a field ?f :--:iew; 

a display supported by the portable housing, the display be.jog operable to display for viewing by 

a user a perceptible visual image. the perceptihle visual image being generated from the visual 

image data; 

memory supported hy the portable housing, the memory being suitable to receive visual image 

data in digital format, the memory being suitable to retain the visual image data in digital format, 

an input device supported by the portable housing, the input device being operable by the user; 

operation of the input device by the user enabling the. memory to retain the visual image data in 

digital format, the memory being suitable to provide retained visual image data in digital format; 

media supported by the portable housing, the media being suitable to embody at least one 

compression algorithm; 

p. 12 
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at least one processing platform supported by the portable housing, the at least one processing 

platform being operable to execute the at least one compression algoritllm, the at least one 

processing platform being provided the retained visual image data in digital format, execution of 

the at least one compression algorithm providing compressed visual image data; and 

a mobile phone supported by the portable housing, the mobile phone being operable to send to a 

remote recipient a wireless transmission, the wireless transmission conveying the compressed 

digital image data; and 

movement by the user of the portable housing commonly moving the image collection device, 

movement bY,the user of the portable housing commonly moving the display. 

44. (new) The apparatus according to claim 43 and further comprising: 

the processihg'platfotnl including at least one processor. 

45. (new) The apparatus according to claim 43 and further comprising: 

Lhe porlable housing including a handset. 

46. (new) The apparalUS according to claim 43 and further comprising: 

a microphone supponed by the portable housing, the microphone being associated with the 

mobile phone; 

a speaker supported by the portable housing, the speaker being associated wi th the mohile phone. 

p. 13 

. '.f' 
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47. ~new) The apparatus according to claim 43 and further comprising: 

the mobile phone being selectively operable to send to a remote recipient a wireless 

transmission. the wireless transmission conveying a voice transmission. 

48. (new) The apparatus according to claim 43 and further comprising: 

the mobile phone being selectively operable to receive from a remote sender an incoITling 

wireless transmission, the incoming wireless transmission conveying at least one of: 

inc01ning compressed digital image data, 

an incoming voice transmission, and 

both incoming compressed digital image data and an incoming voice transmission. 

49. (new) The apparatus according to claim 43 and further c01l'lprising: 

a camera supported by the portable housing, the camera including the iIIlage colIe.ction devicl~. 

50. (new) The apparatus according to claim 43 and further comprising: 

the unage collection device being suitable to provide the visual im~ge' data j'n digital fOTIIlat. 

51. (new) The apparatus according to claim 43 and further comprising: 

the image collection device being suitable to provide the visuaJ image data in analog rormat~ 

an analog to digital converter supported by the portable bousing. the analog to digital converter 

being suitable to receive the visual image data in analog format, the being suitable to provide the 

visual image data in digital :format. 

the display including an LCD, the LCD being operable to display for viewing by a user a 

perceptible visual image, the 'perceptible visual image being generated from the visual image 

data. 

p. 14 
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64. (new) Apparatus comprising: 

a portable housing. the portable !lousing being wireless; 

an image col1ection device supported by the portable housing, the image collection device being 

operable to provide visua1 image data of a field of view; 

memory supported by the portable housing, the memory being suitable to receive visual image 

data in digital formal, the memory being suitable to retain lhe visual image data in digital format, 

an input device supponed by the portable housing, the input device being operable by the user; 

operation of the input device by the user enabling the memory to relain the visua1 image data in 

p. 15 

digital format, the memory being suitableto provide retained visual image data in digital fonnat;.tr: 
': I 

media supported bythe.portable ~ousing,therriedia being suitable to embody at Jeast one 

compression nlgorithm; 

at least one processing plalform supported by the portable housing, the at least one processing 

platform being operable to execute the at least one compression algorithm, the at least one 

processing platform being provided the retained visual image data in digilal format. execution of 

the at least one compression algorithm providing compressed visual image data; 

a display supported by the portable housing, the display being operable to display for viewing by 

a user a perceptible visual image of the 1ield of view, the perceptible visual image being 

generated from the visual image data in digital fonnat; 

a mobile phone supported by the portable housing, the mobile phone being operable to send to a 

remote recipient a wireJess transmission, the wireless transmission conveying the compressed 

digital image data; and 
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movemenl by the user of the portable housing commonly moving the image collection device. 

movement by the user of the porLable housing commonly moving !he display. 

65. (new) The apparatus according to claim 64 and further comprising: 

the display including at least one of: 

a viewfinder, and 

a display screen apart from the viewfinder. 

p. 16 
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52. (new) The apparatus according to claim 43 and further comprising: 

the display including a viewfinder, the viewfinder being suitable to receive the visual image data. 

the viewfinder being operable LO display for viewing by a user a perceptible visual image, the 

perceptible visual image being generated from the visual image data. 

53. (new) The apparatus according to claim 52 and further comprising: 

the viewfinder being suitable to receive the visual image data in digital formal. 

54. (new) The apparatus according to claim 52 and further comprising: 

the viewfinder being suitable to receive the visual image data in analog format. 

55. (new) The apparatus according to claim 43 and furtiler comprising: 

the display including a display screen, tile display screen being defined apart from a viewfinder, 

tile display screen being operable to display for viewing by a user a perceptible visual image, the 

perceptible visual image being generated from the visual image data. 

56. (new) The apparatus according to claim 55 and furtiler comprising: 

the display including an LCD, the LCD being operable to display for viewing by a user a 

perceptible visual image, the perceptible visual image being generated from the visual image 

data. 

p. 17 
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57. (new) The apparatus according to claim 56 and further comprising: 

the LCD being suitable to receive the visual image data in digital format. 

58. (new) The apparatus according to claim 43 and further comprising; 

at least one transmission protocol aJgorithm embodied in suitable media; 

a processing platform associated with the at least one transmission proto co) algorithm, the 

associated processing platform being operable to exeCute the at least one transmission protocol 

algorithm, the associated processing plaLform being provided the compressed visual image data. 

execution of the at least one transmission protocol algorithm providing the compressed visual 

image data in a transmission format, the visual image data in a transmission format being 

coinpa1lble with the mobi1e phone'for wireless transmission by the mobile phone. 

59. (new) The apparatus according to claim 58 and further comprising: 

the mobile phone being operable according to a speciiied wireless transmission protocol. the at 

least one transmission protocol algorithm providing the visuaJ image data in a compatible data 

transmission format, the compatible data transmission format being compatible with the 

specified wireless transmission protocol. 

60. (new) The apparatus according to claim 59 and further comprising: 

at least one transmission protocol algorithm embodied in suiwble media; 

a processing platform associated with the at least one transmission protocol algorithm, the 

associated processing platfonn being operable to execute the at least one lran~mlssion protocol 

p. 18 
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algorithm, execution of the at least one transmission protocol algorithm providing compressed 

visuaJ image data in a compatible format, the compatible format being compatible with at least 

one transmission protocol, the compressed visual image data in a compatible format being 

suitable for transmission by the mobile phone according to at least one wireless transmission 

protocol. 

61. (new) The apparatus according to claim 43 and 1urther comprising: 

the portable housing including a first housing section, the image collection device being 

supported by the rust housing section. 

the portable housing including a second housing section, the display being supported by the 

second housing section, 

the first hou.."ing section being adjoined to the second housing section, 

the .~~ond housing$e~tion. being movabl~ in common with the firsl housing section when the . 

. ,first hpl,lsingsectic;m. is moved by thE! user, 

the frrst housing section heing movable in common with the second housing section when the 

second housing section is moved by the user, 

the first housing section being supported for movement relative to the second housing section, 

the image col1ection device being movable in common with the first housing section reI alive LO 

the display when the first housing section is moved relalive to the second housing section. 

(;2. 
frf. (new) The apparatus according to claim 62 and fW'ther comprising: 

the rlTSL housing section being supporled for pivotal movement relative to lhe second housing 

section about a pivot axis. 

63. (new) The apparatus according to claim 43 and further comprising: 

the image collection device being supponed by the portable housing in fixed relation w'the. 

dh';play. 

p. 19 
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66. (new) Apparatus comprising: 

a portable housing, the portable housing being wireless; 

an image collection device supported by the portable housing, the image collection device being 

operable to provide visual image data of a field of view; 

memory supported hy the portahle housing, the memory being suitable to receive vi!'mal image 

data in digital format, the memory being suitable to retain the visual image data in digital format, 

an input device supported by the portable housing, the input device heing operahle hy the user; 

operation of the input device by the user enabling the memory to retain the visual image data in 

digital format. the memory being suitable to provide retained visual image data in digital formal; 

media supported by the portable hOllsing,the media being suitable to embody at'leasE one 

compre..<;sion algorithm; 

at least one processing platfonn supported by the portable housing, the at least one processing 

platfonn being operable to ex.ecute the at least one compression algorithm, the at least one 

processing platform being provided lhe retained visual image data in digital format, execution of 

the at least one compression algoritlun providing compressed visual image data; 

a display supported by the portable housing, the display being operable to display lor viewing by 

a user a perceptible visual image of the field of view, the perceptible visual image being 

generated from the retruned visual image data in digital tormat; 

a mobile phone supported by the portable housing, the mobile phone being operable to send to a 

remote recipient a wireless transmission, the wireless transmission conveying the compressed 

digital image data; and 
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movement by the user of .the portable housing commonly moving the image collection device, 

movemem by the user of the portable housing commonly moving the display. 

67. (new) The apparatus according to claim 66 and furth.er comprising: 

the display including at least one of: 

a viewfinder, and 

a dispJay screen apart from the viewfinder. 

p.21 
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68. (new) A mobile handset comprising: 

a portable housing, the portable housing being wireless; 

an image collection device supported by the portable housing. the image collection device being 

operable to provide visual image data of a field of view; 

a display supported by the portable hou!'>ing, the display being operahle to display for viewing by 

a user a perceptible visual image, the perceptible visual image being generated from the visual 

image data; 

memory supported by the portable housing. the memory being suitable LO receive visual image 

data in digital fonnal, the memory being sllitable to retain the visual image data in digital format, 

p.22 

" 

an input device supported by the portable housing, the input device being operable by the user; .~ , 

operation of the input device by the user enabling the memory to retain the visual image data in 

digital rormal, the memory being suitable to provide retained visual image data in digital format; 

media suppOrLed by the portable housing, the media being suitable to embody at least one 

compression algorithm; 

at least one processing plalfonn supported by the portable housing. the at least one processing 

platform being operable to execute the at least one compression algorithm, the at least one 

processing platform being provided the retained visual image data in digital formaL, execution of 

the at least one compression algorithm providing compressed visual image data; and 

a mobile phone supported by the portable housing, lhe mobile phone being operable LO send to a 

remote recipient a wireless transmission, the wireless transmission conveying the compressed 

digital image data. 
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69. (new) Apparatus comprising: 

a portable housing. the portable housing being wireless; 

an image collection device supported by the portable housing, the image collection device being 

operable to provide visual image data of a field of view; 

memory supported by the portable housing, the memory being suitable to receive visual image 

data in digital fonnat, the memory being suitable to relain the visual image data in digital format, 

an input device supported by the portable housing, the input device being operable by the user; 

operation ~f the input device hy the user enabling the memory to retain the visual image data in 

digital format, the memory being suitable to provide retained visual image data in digital fonnat; 

media supporled by the portable housing, the media being suitable to embody at least one 

compression algorithm; 

at least one processing platform supported by the portable housing, the at least one processing 

platform being operable to execute the at least one compression algorithm. the at lea"t one 

processing platform being provided the retained visual image data in digital format, execution ot" 

the at least one compression algorithm providing compressed visual image data; 

a display supported by the portable housing, the display being operable to display [or viewing by 

a user a perceptible visual image of the field of view, the perceptible visual image being 

generated from the retained· visual image data in digital format; 

a mobile phone supported by the portable housing, the mobile phone being selectively operable 

to send to a remote recipient a wireless image transmission, the wireless transmission conveying 

the compressed digital image data, the mobile phone. being selectively operable to send to a 
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remote recipient a wireless voice lransmission, the mobile phone being selectively operable to 

receive from a remote sender an incoming wireless image transmission; and 

the display being operahle to display for viewing by a user a perceptible visual image of the 

incoming wireless image transmission. 

70. (new) The apparatus according to claim 69 and further comprising: 

the display including at least one of: 

a viewfinder, and 

a display screen apan from Lhe viewfinder. 

p.24 

PAGE 24129' RCVO AT 115/2008 12:$6:00 AM [Eastern Standard Time)' SVR:USPTO-EFXRF-6I8' DNIS:2738300 • CSID:$1226189$9 • DURATION (mm-sS);07-40 

768



Jan d5 Oa'12:36a Hunt 5122618959 

71. (new) Apparatus comprising: 

a portable housing, the portable housing being wireless; 

an image collection device supponed by the portable housing, the image collection device being 

operable to provide in digital fonnat visual image daLa of a field of view; 

memory supported by the portable housing. the memory being suitable lo receive the visual 

image data in digital format, the memory being suitable to retain the visual image data in digital 

format, 

an input device supported by the portable housing. the input device being operable by the user; 

operation of the input device by the user enabling the memory to retain the visual image data in 

p.25 

digital format, the memory being suitable to provide retained visual image data in digitaJ format; ,.\'!I.'iit. 

at least one compression algorithm embodied at least in pan in suitable programmed media, the 

media being supported by the portable housing; 

at leasl one processor supported by the portable housing, the at least one processor being 

operable lO execule the at least one compression algorithm, the at least one processor being 

provide.d the retained visual image data in digital ronnal, execution of the at least one 

compression algorithm providing compressed visual image data; 

at least one display supported by the portable housing. the at least one display being operable to 

display for viewing by a user a perceptible visual image of the tield of view, the perceptihle 

visual image being generated from at least one of: 

the visual image data in digital fonnat, and 

the retained visual image data in digital format; 
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a mobile phone supported by the portable housing, the mobile phone being operable to send to a 

remole recipient a wireless transmission, the wireless transmission conveying the compressed 

digital image data. 

72. (new) Apparatus according to claim 71 and further comprising: 

the image collection device including an analog to digital converter, the analog to digital 

converter being operahle t() provide the visual image data in digital format. 

73. (new) The apparatus according to claim 71 and further comprising: 

the· at least one display inc1uding at least one of: 

. a viewfinder, and· 

a display screen apart from the viewfinder. 
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74. (new) Apparatus comprising: 

a mobile phone, the mobile phone having a hOllsing; 

an image capture device supported by the housing, the image capture device providing a 

captured image; 

a display supported by the housing, the display being operable to display the captured 

image; 

a processor supported by the housing. the processor being operable to process digital 

image data of the captured image, the processor being operable to provide processed 

image data; 

memory associated with the processor for storing the processed image data; and 

10. 27 

a user interface enabling a user Lo select for transmission a captured image, the respective ~iI' 

processed image data being provided to the mobile phone for transmission to a recipient. 

75. (new) The apparatus according to claim 74 and further comprising: 

removable memory apart from the memory, said removable memory being suitable to be 

removably housed in the housing for storing processed image data. the processed image data 

corresponding to a plurality of the captured images. 

76. (new) The apparatus according to claim 74 and further comprising: 

the display being operable to disp1ay as images generated from incoming processed 

image data received via the mobile phone. 

PAGE 27129' RCVD AT 11512008 12:56:00 AM [Eastern Standard Tlmel' SVR:USPTO.£FXRF-6/8' DNIS:2738300' CSID:5122618959' DURATION (mm-ss):0740 

771



Jan 05 08' 12: 36a Hunt 5122618959 

REMARKS 

Claims 1·42 are cancele.d. Claims 43-76 are new. Applicant respectfully requests examination 

and allowance of claims 43-76 in view of these Remarks. No new matter is introduced by the 

. requested amendment The amendments are believed to place the claims in condition for 

allowance, or in better condition for appeal. 

Replacement Dt'awing 

Responsive to the objections to the drawings, one (1) sheet of Replacement Drawings and a 

respective marked up drawing sheet is submitted to show corrections made in FIG. 4. FIG. 4 has 

been amended to clarify reference characters 68, 181 and 183. Paragraphs 51 and 53 have been 

amended to correspond correctly with FIG. 4 as amended. 

The Examin~ralf?() ,objecte<i to reference characte~s 81 and 83 in FIG. 5. Paragraph 66 has been 

p.28 

amended to correspqnd correctly to FlG. 5, and FlG. 4 has been amended as described in the .: . . Q,. 

pi:eviou~ 'pahigraphlo c~arity that only the data multiplexer identified by reference cha:ract~r 81 

in FIG. 5 remains correct. 

Amendments to Specilication 

Paragraphs 0049, 0051,0053 and 0066 have been amended to correcl the inaccuracies cited by 

the Examiner. 

Objections for Informalities 

The infonnalities in claims 3 and 5 are moot, because these claims are canceled. 

Rejections Under 35 USC §102 

Claims 1, 2, 4-12, 21. 23-27 and 30-36 are rejected under 35 USC § 102(b) as anticipated by 

Hassan 5,550,646. Claims 1-3 are rejected under 35 USC § I02(e) as anticipated by Wertsberger 
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6.072,600. Claims 1,21. and 36-42 are rejected under 35 USC §102(e) as anticipated by 

Parulski 5,666,159. 

Claims 1-42 are canceled, which renders moot these rejections. 

Rejections Under 35 USC §l03 

Claims 13-18. and 29 are rejected under 35 USC § 103(a) as obvious over Hassan 5,550,646 in 

view of Ross 5.546.194. Claims 19 and 20 are rejected under 35 USC §103(a) 3.<; obvious over 

Hassan 5.550,646 in view of Ross 5,546,194 and further in view of Wertsberger 6,072,600. 

Claim 22 is rejected under 35 USC § 1 03(a) as obvious over Hassan 5,550.646 in view of Shibata 

5,689,300. Claim 28 is rejected under 35 USC § 103(a) as obvious over Hassan 5550,646 in 

view of Bradley 5,995,041. 

Claims 1-42 are canceled, which renders moot these rejections. 

Conclusion 

Applicant respectful1y requests examination and allowance of claims 43-76. The undersigned is 

available to discuss any issue regarding this application alS12-499-8900. 

Date: January 4, 2008 

Customer Number 67589 
Moore Landrey LLP 
1609 Shoal Creek Blvd, Suite 100 
Austin. TX 78701 
(512) 499-8900 
(512) 320-8906 facsimile 
jhunt@moorelandrey.com 
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111617,509 '"' TRANSMITTAL Filing Date 1212812006 

FORM First Named Inventor David A Monroe 

Art Unit 2625 

Examiner Name Safalpour, Houshang 
(10 be used for 8IJ corroot:Iorn:lent::e BIter iniliaJ fiJing) 

" Total Number of Pagas In This Submission I Attorney Docket Number 06-0719 ./ 
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U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
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Certificate of Transmission under 37 CFR 1.8 

I hereby certify that this correspondence is being facsimile transmitted to the United 
States Patent and Trademark Office 
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process) an application. Confid"nti~my is govemed by 35 U.S.C, 122 and 37 CFR 1.11 and 1 14. This colrection R; estimated to take 1.8 minutes to complete. 
including gathering, preparing, and submitting the completed application loon to !he USPTO. Time will vary depending upon the individual case Any comments on 
~e amount 01 lIme you require 10 complete this rann andlor suggestions for rea""ing !hIs burden, shOuld be Sent 10 the Chief Information Offioer, U.S. ~aten: and 
lrad!i!mark Of5ce. U.S. Department of Commerce. P.O. Box 1450, Alexandna, VA 22313.1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P _0. Box 1450. Alexandria. VA 22313-1450. 
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PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 11/617,509 12/28/2006 D To be Mailed 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY D OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($) 

D BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (b), or (e)) 

D SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A N/A 

D EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS . X $ = OR X $ = (37 CFR 1.16(i)) minus 20 = 

INDEPENDENT CLAIMS . X $ = X $ = (37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 1 00 

DAPPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

01/04/2008 REMAINING NUMBER PRESENT 
RATE ($) 

ADDITIONAL 
RATE ($) 

ADDITIONAL 
I- AFTER PREVIOUSLY EXTRA FEE ($) FEE ($) 
Z AMENDMENT PAID FOR 
W 

Total (37 CFR ~ 1.16(1)) • 34 Minus •• 42 = 0 X $ = OR X $50= 0 
0 Independent Z · 7 Minus ***3 = 4 X $ = OR X $210= 840 
W 37 CFR 1.16 hll 

~ D Application Size Fee (37 CFR 1.16(s)) « 
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 840 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE ($) 
ADDITIONAL 

RATE ($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE ($) FEE ($) 

I-
AMENDMENT PAID FOR 

Z Total (37 CFR · Minus .. = X $ = OR X $ = 
W 1.161111 

~ Independent · Minus ... = X $ = OR X $ = 
0 (37 CFR 1.16(h)) 

Z D Application Size Fee (37 CFR 1.16(s)) W 
~ D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) « OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
Legal Instrument Examiner: 

•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 
Carolyn E. Thomas 

••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of mformatlon IS required by 37 CFR 1.16. The mformatlon IS required to obtam or retam a benefit by the public which IS to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

111617,509 12128/2006 

67589 7590 01/30/2008 

MOORE LANDREY 
1609 SHOAL CREEK BLVD 
AUSTIN, TX 78701 

FIRST NAMED INVENTOR 

David A Monroe 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Bo. 1450 
Alexandria, Virginia 22313·1450 
www.uspto.gov 

ATIORNEY DOCKET NO. CONFIRMATION NO. 

06·0719 4247 

EXAMINER 

,SAFAIPOUR, HOUSHANG 

ART UNIT PAPER NUMBER 

2625 

MAIL DATE DELIVERY MODE 

01/30/2008 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 
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Application No. Applicant(s) 

NOTICE REQUIRING EXCESS CLAIMS 
I. ., FEES 

11/617,509 MONROE, DAVID A 
Art Unit 

1648 

The excess claim(s) filed on 04 January, 2008 is not accompanied by the appropriate payment of excess claims fees set 
forth in 37 CFR 1. 16(h)-U) or 1.492(d)-(f). Excess claims fees are required for each claim in independent form in excess of 
three (§ 1.16(h)), each claim (whether dependent or independent) in excess of twenty (note that § 1.75(c) indicates how 
multiple dependent claims are considered for fee calculation purposes) (§ 1.16(i»), and each application that contains a 
mUltiple dependent claim (§ 1. 16(j)). 

Since the application is not under a final rejection, applicant is given a time period of ONE (1) MONTH or THIRTY 
(30) DAYS from the mailing date of this notice, whichever is longer, to submit either: (1) the fee payment of 
$ , or (2) an amendment in compliance with 37 CFR 1.121 that cancels the excess claim(s), in order to avoid 
ABANDONMENT. Extensions of this time period may be granted under 37 CFR 1.136, unless the excess claim(s) was 
presented in a preliminary amendment. 

o 1 The funds in Deposit Account No. are insufficient to cover the entire fee due. The balance is due within the time 
period set forth in this notice. See note below regarding the appropriate service charge. 

o 2. The Credit Card payment to cover the entire fee due to Account (Card type + last 4 digits ONLY) was refused. The 
balance is due within the time period set forth in this notice. See note below regarding the appropriate service charge. 

[gI 3. The amendment that includes the excess claim(s) has not been entered, since applicant has failed to remit (or authorize charge 
to a Deposit Account or Credit Card) the fee as indicated on the attached Patent Application Fee Determination Record 
(PTO/SB/06). Remittance or authorization is due within the time period set forth in this notice. 

o 4. The fee submitted in this application is insufficient. A balance of$ 
1.16(h)-G) or 1.492(d)-(f). 

is due for presentation of excess claims (37 CFR 

[gI 5. bther. 

Explanation (Provide specific details of the required correction in order to assist the applicant. Indicate whether a 
service charge has been added to thefee due): EXCESS INDEPENDENT CLAIMS FEES AMOUNTING TO $840.00 IS 
REQUIIRED. SEE WORKSHEET ATTACH. 

THE AMOUNT OF THE FEE(S) DUE IS SUBJECT TO CHANGE, GENERALLY ON OCTOBER 1 OF EACH YEAR (37 CFR 
1.16, 1.21 & 1.492). THE AMOUNT OF THE FEE(S) DUE IS DETERMINED AS OF THE DATE A COMPLETE REPLY 
WITH THE APPROPRIATE FEE(S) IS RECEIVED BY THE OFFICE (37 CFR 1.8 & 1.10). BECAUSE THE AMOUNT DUE 
IS SUBJECT TO CHANGE, IT IS RECOMMENDED THAT APPLICANT CHECK THE CURRENT FEE SCHEDULE WHICH IS 
AVAILABLE ON THE USPTO'S WEBSITE AT: http://www.uspto.gov/web/o/flces/ac/qs/ope//ees.htm 

Service Charges: There is a $50 service charge for processing each payment refused (including a check returned "unpaid") or 
charged back by a financial institution (37 CFR 1.2 1 (m». There is a $25.00 service charge for each month when the balance ofa 
deposit account is below $1000 at the end of the month (37 CFR 1.21(b)(2». 

Technical Support Staff (TSS): Carolyn E. Thomas Phone Number: 5712720558 

Note to TSS: Please do NOT use this notice if the application is under a final rejection. 

U.S. Patent and Trademark Office PTOL-319 (Rev 5-05) Part of Paper No. 20080130-1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

111617,509 12/28/2006 

67589 7590 01/30/2008 

MOORE LANDREY 
1609"SttttA:b CREEK BLVD 
AUSTIN, TX 78701 

FIRST NAMED INVENTOR 

David A Monroe 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313·1450 
www.usplo.gov 

A TIORNEY DOCKET NO. CONFIRMATION NO. 

06·0719 4247 

EXAMINER 

SAFAIPOUR, HOUSHANG 

ART UNIT PAPER NUMBER 

2625 

MAIL DATE DELIVERY MODE 

01/30/2008 PAPER 

Please find below and/or attached an Office communication concerning this application or ·proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL·90A (Rev. 04/07) 
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NOTICE REQUIRING EXCESS CLAIMS 
FEES 

,I 

Application No. 

11/617,509 

Applicant(s) 

MONROE, DAVID A 
Art Unit 

1648 

The excess c1aim(s) filed on 04 January, 2008 is not accompanied by the appropriate payment of excess claims fees set 
forth in 37 CFR 1.l6(h)-(j) or 1.492(d)-(f). Excess claims fees are required for each claim in independent form in excess of 
three (§ 1.16(h», each claim (whether dependent or independent) in excess of twenty (note that § 1. 7S( c) indicates how 
multiple dependent claims are considered for fee calculation purposes) (§ 1.16(i», and each application that contains a 
multiple dependent claim (§ 1.16(j». 

Since the application is not under a final rejection, applicant is given a time period of ONE (1) MONTH or THIRTY 
(30) DAYS from the mailing date of this notice, whichever is longer, to submit either: (.1) the fee payment of 
$ 840.00, or (2) an amendment in compliance with 37 CFR 1.121 that cancels the excess c1aim(s), in order to avoid 
ABANDONMENT. Extensions of this time period may be granted under 37 CFR 1.136, unless the excess claim(s) was 
presented in a preliminary amendment. 

o I The funds in Deposit Account No. are insufficient to cover the entire fee due. The balance is due within the time 
period set forth in this notice. See note below regarding the appropriate service charge. 

o 2. The Credit Card payment to cover the entire fee due to Account (Card type + last 4 digits ONLY) was refused. The 
balance is due within the time period set forth in this notice. See note below regarding the appropriate service charge. 

o 3. The amendment that includes the excess claim(s) has not been entered, since applicant has failed to remit (or authorize charge 
to a Deposit Account or Credit Card) the fee as indicated on the attached Patent Application Fee Determination Record 
(PTO/SB/06). Remittance or authorization is due within the time period set forth in this notice. 

o 4. The fee submitted in this application is insufficient. A balance of$ 
1.16(h)-G) or 1.492(d)-(f). 

is due for presentation of excess claims (37 CFR 

I:8J 5. Other. 

Explanation (Provide specific details of the required correction in order to assist the applicant. Indicate whether a 
service charge has been added to thefee due): AN EXCESS CLAIM FEE FOR FOUR(4) ADDITIONAL 
INDEPENDENT CLAIMS (LARGE ENTITY) IS DUE, AMOUNTING TO $840.00. SEE ATTACHMENT. 

THE AMOUNT OF THE FEE(S) DUE IS SUBJECT TO CHANGE, GENERALLY ON OCTOBER I OF EACH YEAR (37 CFR 
1.16, 1.21 & 1.492). THE AMOUNT OF THE FEE(S) DUE IS DETERMINED AS OF THE DATE A COMPLETE REPLY 
WITH THE APPROPRIATE FEE(S) IS RECEIVED BY THE OFFICE (37 CFR 1.8 & 1.10). BECAUSE THE AMOUNT DUE 
IS SUBJECT TO CHANGE, IT IS RECOMMENDED THAT APPLICANT CHECK THE CURRENT FEE SCHEDULE WHICH IS 
A V AILABLE ON THE USPTO'S WEBSITE AT: htlp://www.usplo.gov/web/ojflces/ac/qs/ope/jees.htm 

Service Charges: There is a $50 service charge for processing each payment refused (including a check returned "unpaid") or 
charged back by a financial institution (37 CFR 1.2 I (m». There is a $25.00 service charge for each month when the balance of a 
deposit account is below $1000 at the end of the month (37 CFR 1.21(b)(2». 

Technical Support Staff (TSS): Carolyn E. Thomas Phone Number: 5712720558 

Note to TSS: Please do NOT use this notice if the application is under a final rejection. 

U.S. Patent and Trademark Office PTOL-319 (Rev 5-05) Part of Paper No. 20080131-3 
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PTO/SB/OS (07·0S) 
Approved for use through 1/31/2007. OMB OS51·0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
'0 Ul\der the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it dis(>jays a valid MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date o To be Mailed .1 Substitute for Form PTO-875 11/617,509 12/28/2006 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMAll ENTITY 0 OR SMAll ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($) 

o BASIC FEE 
(37 CFR 1.16(s), (b), or (e)) 

N/A N/A N/A N/A 

o SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A N/A 

o EXAMINATION FEE N/A N/A N/A N/A 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 
minus 20 = . x $ = OR x $ = (37CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = . 

.i37 CFR 1.16(hll 
x $ = X$ = 

If the specification and drawings exceed 100 

DAPPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s). 

o MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160)) 

• If the difference in column 1 is less than zero, enter '0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMAll ENTITY OR SMAll ENTITY 

CLAIMS HIGHEST 

01/04/2008 REMAINING NUMBER PRESENT 
RATE ($) 

ADDITIONAL 
RATE ($) 

ADDITIONAL 
r- AFTER PREVIOUSLY EXTRA FEE ($) FEE ($) 
Z AMENDMENT PAID FOR 
W 

Total (37 CFR :aE 1.160)) • 34 Minus •• 42 = 0 x $ = OR X $50= 0 
0 Independent Z • 7 Minus '***3 =4 X$ = OR X $210= 840 
W (37 CFR 1.16(h)) 

:aE o Application Size Fee (37 CFR 1.16(s)) « o FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 840 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE ($) ADDITIONAL 
RATE ($) 

ADDITIONAL 
AFTER PREVIOUSLY EXTRA FEE ($) FEE ($) 

r- AMENDMENT PAID FOR 

Z Total (37 CFR · Minus .. = X$ = OR x $ = W 1.16(1)) 

:aE Independent · Minus ... = X$ = OR X$ = 0 (37 CFR 1.16(h)) 

Z o Application Size Fee (37 CFR 1.16(s)) W 
:aE o FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) « OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 
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Application/Control Number: 111617,509 

Art Unit: 2625 

DETAILED ACTION 

Response to Amendment 

Page 2 

Applicant's amendment has been entered. Applicant has canceled claims 1-42 and has 

added new claims 43-76. 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of35 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 ofthis 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. 

2. Claims 43-51,64,66,68,69,71,72 and 74 are rejected under 35 U.S.c. 103(a) as being 

unpatentable over Hassan (US 5,550,646), and further in view of Sizer, II (US 6,036,086). 

Regarding claims 43,64,66,68,69, 71 and 74 Hassan discloses apparatus comprising: 

a portable housing, the portable housing being wireless (110, fig. 1); 

an image collection device supported by the portable housing, the image collection 

device being operable to provide visual image data of a field of view (col. 2, lines 39-49); 

a display supported by the portable housing, the display being operable to display for 

viewing by a user a perceptible visual image, the perceptible visual image being generated from 

the visual image data (col. 4 lines 18-31); 

memory supported by the portable housing, the memory being suitable to receive visual 

image data in digital format, the memory being suitable to retain the visual image data in digital 

format (col. 4 lines 32-64), 
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an input device supported by the portable housing, the input device being operable by the 

user (col. 4 lines 1-17); 

operation of the input device by the user enabling the memory to retain the visual image 

data in digital format, the memory being suitable to provide retained visual image data in digital 

format (col. 4 lines 54-64); 

media supported by the portable housing, the media being suitable to embody at least one 

compression algorithm (col. 4 lines 46-48); 

at least one processing platform supported by the portable housing, the at least one 

processing platform being operable to execute the at least one compression algorithm, the at least 

one processing platform being provided the retained visual image data in digital format, 

execution of the at least one compression "algorithm providing compressed visual image data 

(col. 3 lines 47-54 and col. 4 lines 43-48); and 

Hassan indicates that if image capture device is "provided with a cellular telephone 

capability" (col. 3 line 1017) pictures stored in the camera can be transmitted to any conventional 

facsimile machine. Sizer, by the same assignee as Hassan, discloses a cellular telephone (110) as 

an portable image capture device with scanning capability. Therefore it would have been obvious 

to a person of ordinary skill in the art to combine the image capture device 110 as disclosed by 

Hassan with the image capture device (cellular telephone 110) as disclosed by Sizer to read and 

transmit to a remote recipient a wireless transmission. 

movement by the user of the portable housing commonly moving the image collection 

device, movement by the user of the portable housing commonly moving the display (the 
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combined image capture device (cellular phone 10) includes the display and the image collection 

device (cell phone, camera and scanner) . 

Regarding claim 44, Hassan discloses the apparatus according to claim 43 and further 

compnsmg: 

the processing platform including at least one processor (micro controller 205, col. 3 lines 

25-27). 

Regarding claim 45, Hassan discloses the apparatus according to claim 43 and further 

compnsmg: 

the portable housing including a handset (cell phone 110). 

Regarding claim 46, combination of Hassan and Sizer discloses the apparatus according 

to claim 43 and further comprising: 

a microphone supported by the portable housing, the microphone being associated with 

the mobile phone; a speaker supported by the portable housing, the speaker being associated with 

the mobile phone (Sizer, col. 5 lines 21-35). 

Regarding claim 47, combination of Hassan and Sizer discloses the apparatus according 

to claim 43 and further comprising: 

the mobile phone being selectively operable to send to a remote recipient a wireless 

transmission, the wireless transmission conveying a voice transmission (Sizer, col. 5 lines 49-

60). 

Regarding claim 48, Hassan discloses the apparatus according to claim 43 and further 

compnsmg: 
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the mobile phone being selectively operable to receive from a remote sender an incoming 

wireless transmission, the incoming wireless transmission conveying at least one of: 

incoming compressed digital image data, 

an incoming voice transmission (Sizer col. 5 lines 29-35), and 

both incoming compressed digital image data and an incoming voice transmission. 

Regarding claim 49, Hassan discloses the apparatus according to claim 43 and further 

compnsmg: 

a camera supported by the portable housing, the camera including the image collection 

device (Hassan, fig. 1, camera 11 0). 

Regarding claim 50, Hassan discloses the apparatus according to claim 43 and further 

compnsmg: 

the image collection device being suitable to provide the visual image data in digital 

format ( abstract). 

Regarding claims 51 and 72, Hassan discloses the apparatus according to claim 43 and 

further comprising: 

the image collection device being suitable to provide the visual image data in analog 

format; an analog to digital converter supported by the portable housing, the analog to digital 

converter being suitable to receive the visual image data in analog format, the being suitable to 

provide the visual image data in digital format (abstract and col. 1 lines 47-52); 

the display including an LCD, the LCD being operable to display for viewing by a user a 

perceptible visual image, the-perceptible visual image being generated from the visual image 

data (col. 4 lines 18-31). 
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unpatentable over Hassan (US 5,550,646), in view of Sizer, II (US 6,036,086) and further in 

view of lachimowicz (US 6,243,056). 

Regarding claims 52, 65, 67, 70 and 73 combination of Hassan and Sizer does not 

explicitly disclose a view finder. lachimowicz discloses a cell phone with a display including a 

viewfinder, the viewfinder being suitable to receive the visual image data, the viewfinder being 

operable to display for viewing by a user a perceptible visual image, the perceptible visual image 

being generated from the visual image data (fig. 10, col. 6 lines 30-37). Therefore it would have 

been obvious to a person of ordinary skill in the art to include this feature in combined cell phone 

of Hassan and Sizer to add capability of viewing images by an operator. 

53. The apparatus according to claim 52 and further comprising: the viewfinder being 

suitable to receive the visual image data in digital format (Jachimowicz, col. 4 lines 7-10). 

54. The apparatus according to claim 52 and further comprising: the viewfinder being 

suitable to receive the visual image data in analog format (Jachimowicz, col. 4 lines 7-10). 

55. The apparatus according to claim 43 and further comprising: 

the display including a display screen, the display screen being defined apart from a 

viewfinder, the display screen being operable to display for viewing by a user a perceptible 

visual image, the perceptible visual image being generated from the visual image data 

(Jachimowicz, col. 6 lines 30-37). 

56. The apparatus according to claim 55 and further comprising: 
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the display including an LCD, the LCD being operable to display for viewing by a user a 

perceptible visual image, the perceptible visual image being generated from the visual image 

data (Hassan, col. 5 line 37). 

57. The apparatus according to claim 56 and further comprising: the LCD being suitable 

to receive the visual image data in digital format (Hassan Abstract). 

58. The apparatus according to claim 43 and further comprising: at least one transmission 

protocol algorithm embodied in suitable media (Hassan col. 4 line 54 to col. 5 line 10); 

a processing platform associated with the at least one transmission protocol algorithm, 

the associated processing platform being operable to execute the at least one transmission 

protocol algorithm, the associated processing platform being provided the compressed visual 

image data, execution of the at least one transmission protocol algorithm providing the 

compressed visual image data in a transmission format, the visual image data in a transmission 

format being compatible with the mobile phone for wireless transmission by the mobile phone 

(please refer to claim 43). 

59. The apparatus according to claim 58 and further comprising: 

the mobile phone being operable according to a specified wireless transmission protocol, 

the at least one transmission protocol algorithm providing the visual image data in a compatible 

data transmission format, the compatible data transmission format being compatible with the 

specified wireless transmission protocol (Hassan col. 4 line 54 to col. 5 line 10). 

60. The apparatus according to claim 59 and further comprising: 

at least one transmission protocol algorithm embodied in suitable media; 
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a processing platform associated with the at least one transmission protocol algorithm, the 

associated processing platform being operable to execute the at least one transmission protocol 

algorithm, execution of the at least one transmission protocol algorithm providing compressed 

visual image data in a compatible format, the compatible format being compatible with at least 

one transmission protocol, the compressed visual image data in a compatible format being 

suitable for transmission by the mobile phone according to at least one wireless transmission 

protocol (please refer to claim 43 and also (Hassan col. 4 line 54 to col. 5 line 10 and col. 4 lines 

43-64). 

61. The apparatus according to claim 43 and further comprising: 

the portable housing including a first housing section, the image collection device being 

supported by the first housing section, 

the portable housing including a second housing section, the display being supported by 

the second housing section, 

the first housing section being adjoined to the second housing section (fig. 1), 

the second housing section being movable in common with the first housing section when 

the first, housing section, is moved by the user (fig. 1), 

the first housing section being movable in common with the second housing section when 

the second housing section is moved by the user (fig. 1), 

the first housing section being supported for movement relative to the second housing 

section (fig. 1), 

the image collection device being movable in common with the first housing section 

relative to the display when the first housing section is moved relative to the second housing 
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section (Jachimowicz discloses the structure of the cell phone as shown in fig. 1 with reference 

to bodies 11 and 12 being hingably or pivotally attached. Col. 2 lines 43 to col. 3 line 24). 

62. The apparatus according to claim 62 and further comprising: 

the first housing section being supported for pivotal movement relative to the second 

housing section about a pivot axis (Jachimowicz, fig. 1). 

63. The apparatus according to claim 43 and further comprising: 

the image collection device being supported by the portable housing in fixed relation to 

the display (combination of Hassan, Sizer and lachimowicz) . 

Claims 75 and 76 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hassan 

(US 5,550,646), in view of Sizer, II (US 6,036,086) and further in view of Rostoker (US 

6,035,212). 

Regarding claim 75, combination of Hassan and Sizer does not disclose a removable 

memory. Rostoker discloses such feature (col. 9, lines 17-35). Therefore it would have been 

obvious to a person of ordinary skill in the art to include this feature in combination cell phone of 

Hassan and Sizer to provide additional memory. 

Regarding claim 76, the combination of Hassan and Sizer disclose a display as discussed 

previously. 

Conclusion 

Applicant's amendment necessitated the new ground( s) of rej ection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the date of this 

final action. 

Contact Information 

Any inquiry concerning this communication or 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, Edward Coles can be reached on (571)272-7402. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

798



Application/Control Number: 111617,509 

Art Unit: 2625 

Page 11 

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. 

IHoushang Safaipourl 
Primary Examiner, Art Unit 2625 
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I I I(phone telephone)) near5 IUSPAT; I I 109:14 ! 
! ! !((display$3 Icd) near5 !Us)CR! !! ! 
! I !(within inside integral)) I I ! I ! 
I ! land @ad<"19980112"! ! I! ! 
• [81'3""'"'' 11'5""'"'' i'('('ce,rp'o~'t'ab"e'ceil'~"a;)"'adr IU&'PGPu'EC' lOR"""""""""""""""'" i'oN""""""'" 12oosl'i21'62""""""" I 
! ! !(phone telephone)) near5 !USPAT;! ! !09:17 ! 
! ! !(display$3 near3 image) !Us)CR! !! ! 
! ! land @ad<"19980112"! ! !! ! 

~ :~~~~~~~~~~~~~~~~~~. ~~~~~~~~~~~~~~~, :~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. :~~~~~~~~~~~~~~~~~~~~~~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, ~ 
IS14 !657 I((cell portable cellular) adj !U8-PGPUB; lOR ION !2008/12/02 ! 
I I I(phone telephone)) and IUSPAT; I I 113:55 ! 
i ! l(flash removable) near3 !US)CR! I! I 
I ! I(memory storage) and! ! I! ! 
! ! !@ad<"19980112" ! ! !! ! 

~ :,"""""""",. ~""""""'" :,"""""""""""""""""""""""""""""""""- ~""""""""""""""" ~"""""""""""""""""""" :,"""""""""",. ~""""""""""""""""""""'" ~ 
IS15 !26 I(((cell portable cellular) !U8-PGPUB; lOR ION !2008/12/02 ! 
I I ladj (phone telephone)) IUSPAT; I I 113:55 ! 
I ! lwith (flash removable)) !US)CR! I! ! 
I ! Inear3 (memory storage)! ! I! ! 
I I land @ad<"19980112" I I I I ! 
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Serial No.: 11/617,509 § Examiner: Houshang Safaipour 
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For: APPARATUS FOR § Docket No.: 06-0719 
CAPTURING, CONVERTING § 
AND TRANSMITTING A § 
VISUAL IMAGE SIGNAL VIA § 
A DIGITAL TRANSMISSION § 
SYSTEM § 
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RESPONSE TO FINAL OFFICE ACTION DATED DECEMBER 12, 2008 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Responsive to the Final Office Action Mailed December 12, 2008, please enter and 

consider the "Affidavit of David A. Monroe Under 37 CFR 1.131", which is submitted 

herewith. A request for one month extension of time is requested in this submission via EFS-

Web. 

Amendments begin on page 2. 

Remarks begin on page 14. 

814



AMENDMENTS 

Amendments to Claims 

This listing of claims shall replace all previous versions, and listings, of claims in the 
application. 

Listing of Claims: 

1- 42. (canceled). 

43. (currently amended) Apparatus comprising: 

a portable housing, the portable housing being wireless; 

an image collection device supported by the portable housing, the image 

collection device being operable to provide visual image data of a field of view; 

a display supported by the portable housing, the display being operable to 

display for viewing by a user a perceptible visual image, the perceptible visual image 

being generated from the visual image data; 

memory supported by the portable housing, the memory being suitable to 

receive visual image data in digital format, the memory being suitable to retain the 

visual image data in digital fefmal format, 

an input device supported by the portable housing, the input device being 

operable by the user; 

operation of the input device by the user enabling the. memory to retain the 

visual image data in digital format, the memory being suitable to provide retained 

visual image data in digital format; 

media supported by the portable housing, the media being suitable to embody 

at least one compression algorithm; 

at least one processing platform supported by the portable housing, the at least 

one processing platform being operable to execute the at least one compression 

algorithm, the at least one processing platform being provided the retained visual 

image data in digital format, execution of the at least one compression algorithm 

providing compressed visual image data; and 

a mobile phone supported by the portable housing, the mobile phone being 

operable to send to a remote recipient a wireless transmission, the wireless 

transmission conveying the compressed digital image data; and 

- 2-
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movement by the user of the portable housing commonly moving the image 

collection device, 

movement by the user of the portable housing commonly moving the display. 

44. (previously presented) The apparatus according to claim 43 and further 

comprising: 

the processing platform including at least one processor. 

45. (previously presented) The apparatus according to claim 43 and further 

comprising: 

the portable housing including a handset. 

46. (previously presented) The apparatus according to claim 43 and further 

comprising: 

a microphone supported by the portable housing, the microphone being 

associated with the mobile phone; 

a speaker supported by the portable housing, the speaker being associated with 

the mobile phone. 

47. (previously presented) The apparatus according to claim 43 and further 

comprising: 

the mobile phone being selectively operable to send to a remote recipient a 

wireless transmission, the wireless transmission conveying a voice transmission. 

48. (previously presented) The apparatus according to claim 43 and further 

comprising: 

the mobile phone being selectively operable to receive from a remote sender 

an incoming wireless transmission. the incoming wireless transmission conveying at 

least one of: 

incoming compressed digital image data, 

an incoming voice transmission, and 

both incoming compressed digital image data and an incoming voice 

transmission. 

- 3-
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49. (previously presented) The apparatus according to claim 43 and further 

comprising: 

a camera supported by the portable housing. the camera including the image 

collection device. 

50. (previously presented) The apparatus according to claim 43 and further 

comprising: 

the image collection device being suitable to provide the visual image data in 

digital format. 

51. (previously presented) The apparatus according to claim 43 and further 

comprising: 

the image collection device being suitable to provide the visual image data in 

analog format: 

an analog to digital converter supported by the portable housing. the analog to 

digital converter being suitable to receive the visual image data in analog format, the 

being suitable to provide the visual image data in digital format. 

the display including an LCD. the LCD being operable to display for viewing 

by a user a perceptible visual image. the perceptible visual image being generated 

from the visual image data. 

52. (previously presented) The apparatus according to claim 43 and further 

comprising: 

the display including a viewfinder, the viewfinder being suitable to receive the 

visual image data, the viewfinder being operable to display for viewing by a user a 

perceptible visual image, the perceptible visual image being generated from the visual 

image data. 

53. (previously presented) The apparatus according to claim 52 and further 

comprising: 

the viewfinder being suitable to receive the visual image data in digital formal. 

54. (previously presented) The apparatus according to claim 52 and further 

comprising: 

- 4-
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the viewfinder being suitable to receive the visual image data in analog 

format. 

55. (previously presented) The apparatus according to claim 43 and further 

comprising: 

the display including a display screen, the display screen being defined apart 

from a viewfinder, the display screen being operable to display for viewing by a user 

a perceptible visual image, the perceptible visual image being generated from the 

visual image data. 

56. (previously presented) The apparatus according to claim 55 and further 

comprising: 

the display including an LCD, the LCD being operable to display for viewing 

by a user a perceptible visual image, the perceptible visual image being generated 

from the visual image data. 

57. (previously presented) The apparatus according to claim 56 and further 

comprising: 

the LCD being suitable to receive the visual image data in digital format. 

58. (previously presented) The apparatus according to claim 43 and further 

comprising; 

at least one transmission protocol algorithm embodied in suitable media; 

a processing platform associated with the at least one transmission protocol 

algorithm, the associated processing platform being operable to execute the at least 

one transmission protocol algorithm, the associated processing platform being 

provided the compressed visual image data, execution of the at least one transmission 

protocol algorithm providing the compressed visual image data in a transmission 

format, the visual image data in a transmission format being compatible with the 

mobile phone for wireless transmission by the mobile phone. 

59. (previously presented) The apparatus according to claim 58 and further 

comprising: 

- 5-
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the mobile phone being operable according to a specified wireless 

transmission protocol, the at least one transmission protocol algorithm providing the 

visual image data in a compatible data transmission format, the compatible data 

transmission format being compatible with the specified wireless transmission 

protocol. 

60. (previously presented) The apparatus according to claim 59 and further 

comprising: 

at least one transmission protocol algorithm embodied in suitable media; 

a processing platform associated with the at least one transmission protocol 

algorithm, the associated processing platform being operable to execute the at least 

one transmission protocol algorithm, execution of the at least one transmission 

protocol algorithm providing compressed visual image data in a compatible format, 

the compatible format being compatible with at least one transmission protocol, the 

compressed visual image data in a compatible format being suitable for transmission 

by the mobile phone according to at least one wireless transmission protocol. 

61. (previously presented) The apparatus according to claim 43 and further 

comprising: 

the portable housing including a first housing section, the image collection 

device being supported by the rust housing section, 

the portable housing including a second housing section, the display being 

supported by the second housing section, 

the first housing section being adjoined to the second housing section, 

the second housing section being movable in common with the first housing 

section when the first housing section is moved by the user, 

the first housing section being movable in common with the second housing 

section when the second housing section is moved by the user, 

the first housing section being supported for movement relative to the second 

housing section, 

the image collection device being movable in common with the first housing 

section relative to the display when the first housing section is moved relative to the 

second housing section. 

- 6-
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62. (previously presented) The apparatus according to claim 62 and further 

comprising: 

the first housing section being supported for pivotal movement relative to the 

second housing section about a pivot axis. 

63. (previously presented) The apparatus according to claim 43 and further 

comprising: 

the image collection device being supported by the portable housing in fixed 

relation to the display. 

64. (previously presented) Apparatus comprising: 

a portable housing, the portable housing being wireless: 

an image collection device supported by the portable housing, the image 

collection device being operable to provide visual image data of a field of view; 

memory supported by the portable housing, the memory being suitable to 

receive visual image data in digital format, the memory being suitable to retain the 

visual image data in digital format, 

an input device supported by the portable housing, the input device being 

operable by the user; 

operation of the input device by the user enabling the memory to retain the 

visual image data in digital format, the memory being suitable to provide retained 

visual image data in digital format; 

media supported by the portable housing, the media being suitable to embody 

at least one compression algorithm; 

at least one processing platform supported by the portable housing, the at least 

one processing platform being operable to execute the at least one compression 

algorithm, the at least one processing platform being provided the retained visual 

image data in digital format, execution of the at least one compression algorithm 

providing compressed visual image data; 

a display supported by tile portable housing, the display being operable to 

display for viewing by a user a perceptible visual image of the lield of view, the 

perceptible visual image being generated from the visual image data in digital format; 

-7 -
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a mobile phone supported by the portable housing, the mobile phone being 

operable to send to a remote recipient a wireless transmission, the wireless 

transmission conveying the compressed digital image data; and 

movement by the user of the portable housing commonly moving the image 

collection device, 

movement by the user of the portable housing commonly moving the display. 

65. (previously presented) The apparatus according to claim 64 and further 

comprising: 

the display including at least one of: 

a viewfinder, and 

a display screen apart from the viewfinder. 

66. (previously presented) Apparatus comprising: 

a portable housing, the portable housing being wireless: 

an image collection device supported by the portable housing, the 

image collection device being operable to provide visual image data of a field 

of view; 

memory supported by the portable housing. the memory being suitable 

to receive visual image data in digital format, the memory being suitable to 

retain the visual image data in digital format, 

an input device supported by the portable housing, the input device 

being operable by the user; 

operation of the input device by the user enabling the memory to retain 

the visual image data in digital format, the memory being suitable to provide 

retained visual image data in digital format; 

media supported by. the portable housing, the media being suitable to 

embody at least one compression algorithm; 

at least one processing platform supported by the portable housing, the 

at least one processing platform being operable to execute the at least one 

compression algorithm, the at least one processing platform being provided 

the retained visual image data in digital format, execution of the at least one 

compression algoritlun providing compressed visual image data; 

- 8-
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a display supported by the portable housing, the display being operable 

to display tor viewing by a user a perceptible visual image of the field of view, 

the perceptible visual image being generated from the retained visual image 

data in digital format; 

a mobile phone supported by the portable housing, the mobile phone 

being operable to send to a remote recipient a wireless transmission. the 

wireless transmission conveying the compressed digital image data; and 

movement by the user of .the portable housing commonly moving the 

image collection device, 

movement by the user of the portable housing commonly moving the 

display, 

67. (previously presented) The apparatus according to claim 66 and further 

comprising: 

the display including at least one of: 

a viewfinder, and 

a display screen apart from the viewfinder. 

68. (previously presented) A mobile handset comprising: 

a portable housing, the portable housing being wireless; 

an image collection device supported by the portable housing. the image 

collection device being operable to provide visual image data of a field of view; 

a display supported by the portable housing, the display being operable to 

display for viewing by a user a perceptible visual image, the perceptible visual 

image being generated from the visual image data; 

memory supported by the portable housing. the memory being suitable to 

receive visual image data in digital format, the memory being suitable to retain the 

visual image data in digital format, 

an input device supported by the portable housing, the input device being 

operable by the user; 

operation of the input device by the user enabling the memory to retain the 

visual image data in digital format, the memory being suitable to provide retained 

visual image data in digital format; 

- 9-
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media supported by the portable housing, the media being suitable to embody 

at least one compression algorithm; 

at least one processing platform supported by the portable housing, the at least 

one processing platform being operable to execute the at least one compression 

algorithm, the at least one processing platform being provided the retained visual 

image data in digital format, execution of the at least one compression algorithm 

providing compressed visual image data; and 

a mobile phone supported by the portable housing, the mobile phone being 

operable to send to a remote recipient a wireless transmission, the wireless 

transmission conveying the compressed digital image data. 

69. (previously presented) Apparatus comprising: 

a portable housing, the portable housing being wireless; 

an image collection device supported by the portable housing, the image 

collection device being operable to provide visual image data of a field of view; 

memory supported by the portable housing, the memory being suitable to 

receive visual image data in digital format, the memory being suitable to retain the 

visual image data in digital format, 

an input device supported by the portable housing, the input device being 

operable by the user; 

operation of the input device by the user enabling the memory to retain the 

visual image data in digital format, the memory being suitable to provide retained 

visual image data in digital format; 

media supported by the portable housing, the media being suitable to embody 

at least one compression algorithm; 

at least one processing platform supported by the portable housing, the at least 

one processing platform being operable to execute the at least one compression 

algorithm, the at least one processing platform being provided the retained visual 

image data in digital format, execution of the at least one compression algorithm 

providing compressed visual image data; 

a display supported by the portable housing, the display being operable to 

display for viewing by a user a perceptible visual image of the field of view, the 

perceptible visual image being generated from the retained· visual image data in 

digital format; 
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a mobile phone supported by the portable housing, the mobile phone being 

selectively operable to send to a remote recipient a wireless image transmission, the 

wireless transmission conveying the compressed digital image data, the mobile phone. 

being selectively operable to send to a remote recipient a wireless voice transmission, 

the mobile phone being selectively operable to receive from a remote sender an 

incoming wireless image transmission; and 

the display being operable to display for viewing by a user a perceptible visual 

image of the incoming wireless image transmission. 

70, (previously presented) The apparatus according to claim 69 and further 

comprising: 

the display including at least one of: 

a viewfinder. and 

a display screen apart from the viewfinder. 

71. (previously presented) Apparatus comprising: 

a portable housing, the portable housing being wireless; 

an image collection device supported by the portable housing, the image 

collection device being operable to provide in digital format visual image data of a 

field of view; 

memory supported by the portable housing. the memory being suitable 10 

receive the visual image data in digital format, the memory being suitable to retain the 

visual image data in digital format, 

an input device supported by the portable housing. the input device being 

operable by the user; 

operation of the input device by the user enabling the memory to retain the 

visual image data in digital format, the memory being suitable to provide retained 

visual image data in digital format; 

at least one compression algorithm embodied at least in part in suitable 

programmed media, the media being supported by the portable housing; 

at least one processor supported by the portable housing, the at least one 

processor being operable to execute the at least one compression algorithm, the at 

least one processor being provided the retained visual image data in digital format, 

-11 -
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execution of the at least one compression algorithm providing compressed visual 

image data; 

at least one display supported by the portable housing, the at least one display 

being operable to display for viewing by a user a perceptible visual image of the field 

of view, the perceptible visual image being generated from at least one of: 

the visual image data in digital format, and 

the retained visual image data in digital format; 

a mobile phone supported by the portable housing, the mobile phone being 

operable to send to a remote recipient a wireless transmission, the wireless 

transmission conveying the compressed .digital image data. 

72. (previously presented) Apparatus according to claim 71 and further comprising: 

the image collection device including an analog to digital converter, the analog 

to digital converter being operable to provide the visual image data in digital formal. 

73. (previously presented) The apparatus according to claim 71 and further 

comprising: 

the at least one display including at least one of: 

a viewfinder; and 

a display screen apart from the viewfinder. 

74. (previously presented) Apparatus comprising: 

a mobile phone, the mobile phone having a housing; 

an image capture device supported by the housing, the image capture device 

providing a captured image; 

a display supported by the housing, the display being operable to display the 

captured image; 

a processor supported by the housing, the processor being operable to process 

digital image data of the captured image, the processor being operable to provide 

processed image data; 

memory associated with the processor for storing the processed image data; 

and a user interface enabling a user to select for transmission a captured image, the 

respective processed image data being provided to the mobile phone for transmission 

to a recipient. 

-12 -
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75. (previously presented) The apparatus according to claim 74 and further 

comprising: 

removable memory apart from the memory, said removable memory being 

suitable to be removably housed in the housing for storing processed image data, the 

processed image data corresponding to a plurality of the captured images. 

76. (previously presented) The apparatus according to claim 74 and further 

comprising: 

the display being operable to display as images generated from incoming 

processed image data received via the mobile phone. 
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REMARKS 

Claims 43-76 are pending. Claim 43 has been amended herein. Claims 1-42 were 

previously canceled. Applicant requests reconsideration in view of these Remarks. 

Submitted herewith is the "Affidavit of David A. Monroe Under 37 CFR 1.131" dated 

December 27, 2004, which was previously filed in parent Application 10/336,470. The 

instant application is a continuation of 10/336,470, as shown by the Preliminary Amendment 

and Application Data Sheet filed in the instant application. Applicant respectfully submits 

that the "Affidavit of David A. Monroe Under 37 CPR 1.131" establishes conception of the 

subject matter specified in claims 43-76 not later than March 18, 1993, and diligence in 

reducing to practice the claimed subject matter. 

Rejections Under 37 CFR §103(a) 

Applicant respectfully submits that, in view of the accompanying "Affidavit of David 

A. Monroe Under 37 CFR 1.131", the subject matter specified in claims 43-76 overcomes the 

rejections under 37 CFR §103(a). This is because the "Affidavit of David A. Monroe Under 

37 CPR 1.131" clearly establishes that the subject matter specified in claims 43-76, and 

supported in the specification, predates each of the cited references (Hassan, Sizer, 

Jachimowicz, Rostoker). Accordingly, these references do not form a proper basis to reject 

claims 43-76, because each one has an effective date as a reference which is later than March 

18, 1993. Accordingly, Applicant respectfully submits that claims 43-76, as herein amended, 

are allowable. 

Applicant requests issuance of a Notice of Allowance for claims 43-76 in view of 

these Remarks. The undersigned is available by phone to discuss any issue regarding this 

application at (512) 499-8900. The Commissioner is authorized to deduct any fee, or any 

underpayment, from Moore Landrey Deposit Account 50-4128. 
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Date: March 13, 2009 

CUSTOMER # 67589 
MOORE LANDREY, L.L.P. 
1609 Shoal Creek Blvd., Ste. 100 
Austin, Texas 78701 
Telephone: (512) 499-8900 
Facsimile: (512) 320-8906 

Respectfully submitted, 

/J effrey D. Hunt! 

Jeffrey D. Hunt, Reg. 38,189 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: § 
§ 

David A. Monroe § Group Art Unit: 2622 
§ 

Serial No.: 10/336,470 § Examiner: Joseph R. Pokrzywa 
§ 

Filed: January 3, 2003 § 
§ 

For: APPARATUS FOR CAPTURING, § 
CONVERTING AND § 
TRANSMITTING A VISUAL § 
IMAGE SIGNAL VIA A DIGITAL § 
TRANSMISSION SYSTEM § 

AFFIDAVIT OF DAVID A. MONROE UNDER 37 CFR 1.131 

David A. Monroe, being duly sworn, states as follows: 

1. I am over 21 years of age and am competent to make this declaration. 

2. I am the named inventor of the applications for patent, U.S. Serial Nos. 10/326,503 and 
10/338,470, each of which have an effective filing date of January 12, 1998. 

3. During the prosecution of these applications I have become aware of a number of patents 
and publications which may be relevant to the scope of my invention. These patents and 
publications (the "131 Prior Art") have an effective prior art date which is earlier than my 
filing date but later than the date of the invention in each of the respective applications. 

4. Some, but not all of the 131 Prior Art has been cited by the Examiner during prosecution 
of each of the subject applications. However, in the interest of thoroughness I desire to 
disclose all of the 131 Prior Art known to me at this time. The relevant 131 Prior Art is 
as follows: 

Patent/Publication Earliest Effective Date Cited by Examiner 

U.S. Pat. No. 5,546,194 March 23, 1994 SN 10/336,470 

U.S. Pat. No. 5,550,654 May 13, 1994 SN 10/336,470 

U.S. Pat. No. 5,689,300 November 18, 1997 SN 10/336,470 

U.S. Pat. No. 5,754,227 September 28, 1994 NOT CITED 
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U.S. Pat. No. 5,854,694 October 17, 1995 NOT CITED 

U.S. Pat. No. 5,893,037 December 9, 1994 NOT CITED 

U.S. Pat. No. 5,517,683 January 18, 1995 NOT CITED 

U.S. Pat. No. 5,711,013 January 18, 1995 NOT CITED 

U.S. Pat. No. 5,666,159 April 24, 1995 SN 10/336,470 

U.S. Pat. No. 5,793,416 December 29, 1995 SN 10/326,503 

U.S. Pat No. 5,825,408 March 18, 1994 SN 10/326,503 

U.S. Pat. No. 5,893,037 December 9, 1994 SN 10/326,503 

U.S. Pat. No. 5,929,901 October 6, 1997 NOT CITED 

U.S. Pat. No. 5,995,041 December 30, 1996 SN 10/336,470 

U.S. Pat. No. 5,969,750 September 4, 1996 SN 10/326,503 

U.S. Pat. No. 6,072,600 January 30, 1996 SN 10/336,470 

U.S. Pat. No. 5,806,005 May 10, 1996 SN 10/326,503 

U.S. Pat. No. 5,864,766 August 13, 1996 NOT CITED 

U.S. Pat. No. 6,043,839 January 12, 1998 NOT CITED 

U.S. Pat. No. 6,085,112 November 7, 1996 NOT CITED 

U.S. Pat. No. 6,111,863 December 29, 1995 SN 10/326,503 

U.S. Pat. No. 6,122,526 April 24, 1997 NOT CITED 

PCT Publication July 24, 1997 SN 10/326,503 
WO 97/26744 

U.S. Pat. No. 6,181,954 January 12, 1998 SN 10/326,503 

U.S. Pat. No. 6,452,626 October 6, 1997 NOT CITED 
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5. The earliest effective date of any of the 131 Prior Art is March 18, 1994. My invention 
date for each of the inventions shown and described in the subject applications is more 
than one year earlier than the earliest effective date of any of the 131 Prior Art, namely, 
earlier than March 18, 1993. This is supported by the schematic drawings Exhibits 10 
and 11, that are dated earlier than March 18, 1993, and by the design renderings and 
sketches contained in Exhibits 7,8, and 9, all of which are dated earlier than March 18, 
1993. 

6. During the period from the date of the inventions to the filing date of January 12, 1998 I 
was diligent in pursuing the invention and did not abandon the inventions. During this 
period the invention conceived and shown in Exhibits 6-16 was continually refined and 
revised, primarily in an effort to achieve a viable commercial product that met all the 
requirements of the inventions while at the same time being feasible. Commercial success 
demanded meeting both acceptable performance criteria and financial (cost) criteria. 

7. I began working with the concept of sending image data over transmission systems as 
early as 1983, In 1983 I developed the ''PhotoPhone™'', a pioneering desktop device 
ultimately was extensively used and thrived as an early "tele-radiology" system for the 
transmission of medicalX-Ray images, see Exhibit 1. 

8. In 1985 I started a company called PhotoTelesis that focused on extending the 
PhotoPhone to specific Government applications. In 1986 I extended this desktop 
technology to enable transmission over radio circuits, including cellular. This was done 
by the addition of a cellular/radio interface circuit board called "CIS", see Exhibit 2. On 
May 26, 1986, a press release was released that discussed several new products that were 
announced at the Armed Forces Communication and Electronics Associations in 
Washington, D.C. The Com-RIT ™ product included the CIS board and provided image 
transmission from a desktop unit over mobile telephones and portable satellite terminals, 
see Exhibit 3. 

9. Over the next several years, I developed several Remote Image Transceivers or R.I.T.'s 
for the United States Military, see Exhibit 4, and as shown and described in the 1987 
Business Plan of my company PhotoTe1esis, see Exhibit 5. In 1989 I conceived the 
circuitry for a concept model R.I.T. which could be handheld, see Exhibit 6. Over the 
next several years I continued to develop the handheld R.I.T. while continuing to work 
on, develop and build the military R.I.T. systems such as those shown in the 1986 
Business Plan,Exhibit 5. Evidence of this continuing effort is the design concept 
drawings of Exhibits 7 and 8, dated 1990. Additional concepts were generated during 
1991 (Exhibit 9). In addition, in 1991, the first detailed schematic was generated 
(Exhibit 10), which would permit a prototype circuit to be built. 

3 
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10. I perceived that a small, handheld image RIT was needed and in 1989 I conceived the 
circuit architecture for a concept model R.I. T. that could be handheld, see Exhibit 6. This 
design, although functionally viable, was in practice power hungry and slow in 
performance. Over the next several years I continued my efforts to develop the handheld 
R.I.T. while continuing to work on, develop and build the larger specialized tactical 
military R.I.T. systems such as those shown in the 1987 Business Plan, Exhibit 5. 
Evidence of this continuing effort are the design concept drawings generated in 
corroboration with an industrial designer shown in Exhibits 7 and 8, dated 1990. In 
addition, in 1991 I developed the enhanced architecture that enabled the first detailed 
schematic (Exhibit 10), which would permit a higher performance and low-power 
prototype circuit to be built. 

11. In 1992, the first comprehensive circuit was completed for a handheld R.I.T., as shown in 
Exhibit 11. This circuit became Fig. 8 of U.S. Application No. 10/336,470. Continued 
work done in 1992 on a packaging modification that would be more desirable to 
Government Customers, as is shown in Exhibits 12 and 13. Some of the design concepts 
of the 1992 and earlier period were also included in the Government model as was shown 
in the Application. Compare, for example, Fig. 6 in the application to the 1992 concept 
drawings Exhibits 12 and 13. 

12. Over the next several years, 1993-1997, Photo-Telesis became the standard R.I.T. for 
Government tactical image transmission. The tactical systems developed and 
commercialized by PhotoTelesis were employed by the U.S. Government in many 
systems. Many of the products developed and sold by Photo Telesis followed the 
concepts shown and described in the 1987 Business Plan (Exhibit 5). 

13. During this time, I continued to be interested in and continued to develop the concept of a 
true handheld R.I.T. product. In fact, I came up with a formal proposal of a handheld 
RI.T. in 1995 and put together a concept proposal in November, 1995 (Exhibit 14), using 
secure radio transmission. Ultimately this project was never Government funded, I went 
on to fund and develop a commercially feasible handheld RI.T. that was first 
publicly disclosed in late 1997 and first sold to the Government in 1998. 

14. While the proposal shown in Exhibit 14 did not feature a cellular telephone compatible 
R.I. T., it was architecturally consistent and a development stepping-stone toward that 
goal. The final product incorporated my design concepts of 1993 and earlier, and did 
include cellular telephone compatibility. A first prototype of this product is embodied 
in physical Exhibit 15. Physical Exhibit 15, which was shown to the Examiner in charge 
of prosecution of each subject cases during an interview, is a prototype of the first 
commercial embodiment of the invention. This was completed in mid-1997 and was first 
publicly disclosed sometime early 1998. Photographs of this one-of-a-kind prototype are 
contained in this record as Exhibit 15. 

15. The circuitry for supporting the product resulting from the 1995 proposal is provided in 
the schematics of Exhibit 16, which ultimately became Fig. 5 of Application No. 
1 0/326,503. 
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16. The product based on the prototype (Exhibit 15 and Exhibit 16) was put into production 
and sold to the Government. One of the production units, Physical Exhibit 17 as is 
photographed in Exhibit 17, was demonstrated transmitting over cellular telephone to the 
Examiner. 

17. As shown by the Exhibits attached hereto, I conceived the invention at least as early as 
March 18, 1993 and worked diligently in developing a commercially viable product 
culminating in the first commercial handheld R.I.T. in late 1997. This handheld R.I.T. 
used cellular telephone transmission technology, as evidenced by Exhibits 15-17 as first 
conceived and document as early as March 18, 1993, see Exhibits (6 -13). 

18. The subject applications were timely filed, being within one year of the first public 
disclosure of the inventions, and in fact, prior to any public disclosure. 

19. The above facts establish reduction to practice prior to the earliest effective dates of the 
131 Prior Art, or as a minimum, establish conception of the invention prior to the earliest 
effective date of the 131 Prior Art coupled with due diligence from prior to this date to a 
subsequent reduction of practice culminating in the prototype of. the commercial 
embodiment Exhibit 15 in mid-1997. 

Further affiant sayeth naught. 

Executed this 2. 1-J6 day of December, 2004, by: 

David A. 
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Remote Image TransmissIon Systems 

Press Release 
For Immediate Release 

PhotoTelesis and Image Data Sign Agreement 

Secure Remote Image Transmission over Telephone & 'Tactical ' 
Transceivers 

May 26,1986. San Antonio, TX. Secure ,video image' transmission 
between any remote sites over telephone, wireless radio and satellite 
circu'its are now possible thr.ough an agreement between Image Data 
Corporation, makers of the commercial Photophone, and PhotoTelesis. 

PhotoTelesis is a San Anton:io 'based video systems Integration company 
supplying video teleconferencln'g' rooms. video te-Ieconferencing equipment 
and specializing In.. Image transmissIon equi'pment for ,gove'r-n'm~'nt 
applications. The agreement makes PhotoTelesi,s the 'G#i.eiak-:vendo·l"'-of 
Photophones specially,· adapted for~'Government applications. _.' 

PhotoTelesis introduced· thre'e 'ne~' ~'r~'luct 'Ilnes -at the Armed FO'roes 
Conimuncation and· Electronics Assohlatlon annual, Convention' ·ao,d 
Exposition May 27, 28,and.:29 ·at the Washington D.C. Convention Center. 
Three special versions of the comm~rcially successful Photophone. are 

'. produced and marketed by PhotoTelesis. .AII enable freeze frame 
monochrome video pictures to ,be transmitted :j'n 'seconds over var,ious 
carriers. They are called R'ITs- for Remote Image Transceivers. 

Tac-RITTM transmits images over secure tactical line of sight and 
satellite receivers. Since the u.rfits ar-ecompatlble with current standard 
military radio' transceivers, fast reliable visual communication can now be 
added to tactical com'munication and command centers. . , 

Sec-RITTM is compatible with secure (encrypted) COMSEC gear, inclu.dlng· 
STU II. STU' W, and PSV (Per~ona~' Secure Voice) secure telephones over 
common dial-up lines. . 

, I 
; 

801 Lincoln Center , 7800 IH 10 West San Antonio, Texas 78230 (512) 349-2020 .____ __ ___ J 
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. / PHOTO[J'~[b~~~~ • ! ". Remote Image Transmission Systems 

News Release 

~. J ,. 

Page Two 

" ...... 

The PhotoTelesis units offer the additional advantages of allowing 
vo'lce and video over the same channel, enabling discussion of the picture. 
An Interactive pointer controlled by either party allows discussion of the 
document as though the two parties were across the table from each other 
rather th~n half-way around the world. 

PhotoTelesis will introduce three new product Jines of RITs at the 
Armed Forces Communication and Electronics Association annual 
Convention and Exposition May 27, 28, and 29 at the Washington D.C. 
Convention Center. 

Tac-R ITN transmits images over secure .tactical line of sight and 
satellite receivers. Since the units· ,are compatible with current standard 
mll!tary radio transceivers, fast·reliable vl'sual :communication can now be 
added to tactical communication ,and command centers. 

. 
Sec-R I Tl'M. is compatible, ·with secure (encrypted) COMSEC gear, 

Including STU II, STU III,' .and 'PSV (.personal Secure Voice) secure 
telephones over common dial-up .lines . 

. Com-R ITTM provides compatibility with non~secure mobile cellular 
telephones and private portable carrier. satellite communication systems. 

PhotoTelesis is a San Antonio based video systems Integration· company 
supplying video teleconferencing 'rooms, video teleconferencing equipment 
and speciali.zing in image transmission equipment for government 
applications. . 

.. ----_._-_.- ., -... _----_._---------
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PHOTOu~[L~O~ Business Overview Copy # __ _ 

January 27, 1987 

The info'rmation contained in this memorandum concerning image transmission products 
for government applications is furnished to the recipient on a confidential basis for the 
recipient's exclusive use. By acceptance of this confidential memorandum the recipient 
agrees not to transmit, divulge, reproduce, or make available to anyone other than 
himself, this confidential memorandum and any exhibits and documents supplied in 
connection therewith. Violation of this confidentiality requirement may place the recipient 
and the preparers of this document in violation of the Texas and Federal securities laws 
and the applicable securities laws of other states. 

Any decision to invest in this enterprise should be deferred until the recipient has had the 
opportunity to review a confidential private placement memorandum now in the process of 
completion which will describe the specific terms under which an investment may be 
made and the substantial risks involved in any such investment in addition to any risks 
which may be described herein., 

Prior to the sale of any securities related to the corporation described herein, the 
preparers of this memorandum will undertake to make available to the recipient hereof the 
same kind of information that is specified in Schedule A of the Securities Act of 1933, to 
the extent such persons possess such information or can acquire it without unreasonable 
effort or expense. 

Signature 

839



PHOTOlf(g[b~O® Business Overview Copy # __ _ 

January 27, 1987 

The information contained in this memorandum concerning image transmission products 
for government applications is furnished to the recipient on a confidential basis for the 
recipient's exclusive use. By acceptance of this confidential memorandum the recipient 
agrees not to transmit, divulge, reproduce, or make available to anyone other than 
himself, this confidential memorandum and any exhibits and documents supplied in 
connection therewith. Violation of this confidentiality requirement may place the recipient 
and the preparers of this document in violation of the Texas and FederCJ.1 securities laws 
and the applicable securities laws of other states. 

Any decision to invest in this enterprise should be deferred until the recipient has had the 
opportunity to review a confidential private placement memorandum now in the process of .' 
completion which will describe the specific terms under which an investment may be 
made and the substantial risks involved in any such investment in addition to any risks 
which may be described herein. 

Prior to the sale of any securities related to the corporation described herein, the 
preparers of this memorandum will undertake to make available to the recipient hereof the 
same kind.of information that is specified in Schedule A of the Securities Act ·of 1933, to 
the extent such persons possess such information or can acquire it without unreasonable 
effort or expense. .. 

Signature 
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EXECUTIVE SUMMARY 

OvervIew 
The charter of PHOTOTELESIS is to provide advanced image communications and 
processing systems to the U.S. Federal Government market. These systems are being 
developed using proprietary technology and integration of industry-standard 
components. The company provides tota.1 so.lutio.ns.to iis customers including 
development, integration, manufacturing, marketing, support and training, using 
resources within the company as well as external contract resources. 

The PHOTOTELESIS product line permits the capture, manipulation, storage and 
communication of images, documents and graphics using advanced techniques which 
permit communication to take place over ordinary voice grade telephone lines or 
specialized radio or satellite circuits. 

The company specializes in providing products which may be connected to U.S. 
Government approved encryption devices, permitting secure (scrambled) operation 
over a variety of existing equipment designed for secure voice communications. 
PHOTOTELESIS also provides specializ'ed packaging of its products to meet needs in 
desktop, airborne, naval and vehicular environments. 

The company's objective is to develop its business to achieve annual revenues of over 
$7 million by the end of fiscal 1991 , with pre-tax' earnings of $1.6 million. 

Company Background -
PHOTOTELESIS was founded in September, 1985 to address specific vertical 
markets with image communications product needs. The company conducted . 
extensive test marketing before s!3lecting the Federal Government sector as the most 
promising area to develop. After consulting many high-level users within policy-making 
groups, the company generated product requirements which it felt would address 
broad needs within selected government departments and agencies. 

The products developed from the$e requirements were announced at a major trade 
conference in May of 1986, and active marketing began. Initial product shipmef.lts .. 
commenced in June of 1986. . 

In the fa1\ of 1986 the company completed development of its business strategy, 
assembled the executive team, and began work on a business plan t6 solicit funding 
for a significant expansion of marketing and manufacturing activities. 
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EXECUTIVE SUMMARY 

The PHOTOTELESIS management team brings together broad skills in the 
management of high technology companies, as well as specific expertise in the 
development and marketing of image communications and processing systems. The 
company intends to focus its personnel on the key activities of marketing, product 
development, and administration, while utilizing outside contractors for manufacturing, 
certain specialized engineering, contract development and technical publications. 

Market Potential 
PHOTOTELESIS conducted intensive market research in 1986 in selected segments 
of the Federal Government market, and concluded that a significant 'opportunity exists 
for the company's products. Key indicators in forming this conclusion include: 

• 

• 

• 

• 

• 

An identified and unfulfilled need for low cost image communications to support 
the development of majqr program-level initiatives in Communications, 
Command, Control anq Intelligence systems (known as C31) for defense-related 
applications. The current budget calls for expenditures of $17.4 billion in fiscal 
1987 to support major programs. . 

The planned deployment of a new generation of secure and mobile 
communications equipment for the 0.0.0. aren~, with program-level' 
expenditures on the orqerof billions of dollars in the next five years. 

The burgeoning market for products designed t9 government standards for 
handling classified informa.tion, called TEMPJ;ST, presently estimated at $350 
million and expected to double or triple in size by 1990. 

The absence of signific;ant entrenched competjtion in providing packaged image 
systems to Department of D~tense and rela~ed markets. 

The trend toward use oj commercial equipment as opposed to high cost 
procurement of MIL-SPEC components. 

The above indicators prompted PHOTOTELESlS management to test market reaction 
to its image communications technology and determine the applications, feature 
requirements and price points n~qessary for succ,ess in the targeted markets. 

PHOTOll'~IL~®O~CONFIQENTIAL 

843



EXECUTIVE SUMMARY 

These activities resulted in the identification of highly receptivs user groups in the 
following government departments: 

• Department of Defense 

• Executive Office of the President 

• Department of Energy 

• Department of Justice 

• Department of Treasury 

• NASA 

PHOTOTELESIShas made revenue shipments of evaluation quantities to target 
customers during 1986 and has received orders for additional equipment for delivery 
in 1987. In addition, high-level user groups have been identified in each of the above 
departments who are prospects fqrsale in 1987. 

Marketing Strategy 
PHOTOTELESIS sells its products directly to major accounts in its target markets 
through government purchasing contracts, and plans to offer its products on the G.S.A. 
(General Services Administration) price lists. The company will also develop indirect 
marketing channels through Prim~ Contractors, Sales Representatives, and Value 
Added Resellers who specialize in government electronics marketing. 

The company markets "top down" by identifying major program initiatives in high-level 
policy-making groups, and selling "seed units" to elite users who can set requirements 
for large volume contracts in the future. 

PHOTOTELESIS management believes that rapid deplc;>ymentof its image:.~ 
communications technology in high-level user groups will lead to the company's 
products becoming a defacto standard, as new users develop who require compatible 
technology. This strategy will provide a significant barrie.r to future competition in the 
image communications arena. 

PHOTO'TI'~Ib~~O~CONFIDENTIAL 
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EXECUTIVE SUMMARY 

Product Line Overview 
The PHOTOTELESIS products are known as Remote Image Transceivers, or R.I.T.'s. 
The RIT is based on technology and components purchased on an O.E.M. basis from 
Image Data Corporation, who markets their product as The Photophone™. 

The company has developed three versions of the RIT which are specialized for its 
target markets: 

Desktop 
Products 

ATR-RIT 
Products 

Briefcase 
Products 

The company provides desktop RIT's which offer specialized 
communications options for secure, radio, or cellular operation, and 
provides an advanced high-resolution camera and shipping cases as 
standard features. A version of the desktop secure product is being 
developed for use in classified applications which require special design 
features and certification by the National Security Agency. 

This product is a repackaging of the desktop technology into an industry 
standard Aircraft Transport Racking (ATR) form factor suitable for 
mounting in aircraft, marine or mobile environments. The ATR-RIT is 
offered with both secure and non-secure communications options and 
may be powered by an optional battery pack or available DC power. The 
ATR-RIT permits image communicqtions to take place from field locations 
such as battlefielqs, airspace or intelligence monitoring sites where 
conventional pac\<5lging techniques would be impractical. 

Test marketing ha.S uncovered a great interest in a portable or "briefcase" 
version of the RITtor both secure a.rd non~secure applications where 
portability is a necessity. The packa.ging technology for the ATR-RIT will 
be adapted for the briefcase produCts, yielding a package that will tit 
inside a standard briefcase form factor, including display, keypad, 
electronics, battery pack and communications interface. This productwill 
siignificantly increase the market poJentialof the RIT technology and push 
the product into applications in which image communications hasJlot 
heretofore been avaifable. Target fi@ld applications include infantrY; 
disaster recovery, paramedic, con§,truction, survelliance and security. 
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EXECUTIVE SUMMARY 

Financial Overview 
PHOTOTELESIS anticipates that revenues from its presently identified markets will be 
in excess of $13 million over the next three years, with near break-even profitability 
achieved during 1987 on revenue of $1.6 million. Pretax profits are planned to grow to 
$1.6 million by the end of calendar 1989 on revenues of $7.2)niIHon. These forecasts 
assume penetration of presently ipentified markets only and do not include substantial 
potential for the company's produ~ts in 'other marke.ts which have been tested. 

The company's financial projections assume that the corporation is funded with 
$750,000 by the end of May, 1987. The funds will be used to expand marketing and 
product development activities, and to ramp up volume manufacturing through a 
subcontractor. 
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ABOUTTHE COMPANY 

History 

FOunded 
PHOTOTELESIS was founded in SEPTEMBER 1985 and was chartered as a Texas 
Corporation in January 1987. The business purpose of the corporation is to address 
specific vertical markets with customized video transmission products. 

Test Marketing 
Specific product concepts were successfully test marketed at policy-making levels within 
NASA, the Pentagon, and Federal law enforcement agencies. User groups within each 
market sector were also consulted, and specific product specifications were derived. 

Product Announcement 
The first products were announced at the Armed Forces Communication & Electronics 
Association (AFCEA) 1986 International Conference & Exhibition in Washington, D.C . .in 
May of 1986. 

Development 
The first product prototypes, Sec;.RIT and ATR-RIT, were completed in January of 1987. 

Orders and Shipments 
Shipment of the Com-RIT product to the FBI occurred in June of 1986. Initial orders for 
Sec-RIT and ATR-RITwere taken in October and November of 1986, respectively. 

Organization 
Additional marketing and financial expertise were added when it became apparent the 
business opportunity was there. In December of 1986, a corporate strategy and business 
plan were developed. 

NOTE: See product literature in this package for more details about specific products . 

. ~ 
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ABOUTTHE COMPANY 

Strategy 

Our business strategy 
Our business strategy is to take commercially available, "off-the-shelf products, add our 
own technology, packaging, and marketing expertise, then sell to our customers. We will 
make use of contract personnel when appropriate to keep overhead costs down. Here's . 
how it works: 

Suppliers 
Suppliers provide us with commercially available products, such as 

• Image communication subassemblies 
• Video equipment 
• PC's and PC peripheral equipment. 

PHOTO TEL ESIS 
Then we add our own technology and packaging to create our product; And we market 
these products to our vertical market sector. 

Contract Personnel 
We use contract professionals where possible. In particular, this is appropriate for legal 
work; certain engineering work, technical publications, documentation, advertising, and 
manufacturing. 

As a result, we can produce specialized products from off-the-shelf products at very 
competitive prices. We offer these products through a variety of distribution channels. By 
using contractors where possible for our needs, we greatly reduce overhead costs. 

..~ 
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Organization 

Present Organization 
Presently our staff includes: 

• David Monroe, President 

• Larry Glidewell, Marketing and Sales 

• George Leonard, Marketing and Sales 

• Mike Huffman, Finance and Administration 

• Eric Schweppe, Engineering 

Planned Expansion· 
During 1987, we plan to add these staff functions: 

• Hardware Engineer 

• Software Engineer 

• Secretary 

• Clerk 

External Functions 
These functions will be handled by contract personnel: 

• Manufacturing 
.. 

• Government Contract Development 

• Customer Service 

• Accounting and Legal 

• Technical Publications and Documentation 

• Engineering Services 

PHOTO'jj'(gIb(g~~ONFIDENTIAL 

852



\ 

1 

i 
. I 

J 

I 
Marketing 

and 
Sales 

1 Prod. Mktg. 
I 

~ Sales 

ABOUT THE COMPANY 
/ 

Organization Chart 

President 

I 
I J 

Product Oev. Finance 
and and 

Support Administration 

Hardware Secretary ~ I--

. Engineer 

Software Clerk 
.. 

"-

Engineer 
'--

PHOTomlL~O~ONFIDENTIAL 

853



I 
I 

ABOUT THE COMPANY 

Management Profiles 

The PHOTOTELESIS executive team contains the key strengths lil management, 
finance, engineering and marketing that are required for success in the high technology 
systems field. This section presents brief profiles of each individual on the team. 

David A. Monroe 
David Monroe, 34, has worked as an engineer and scientist throughout his career, from 
individual contributor positions progressing to President and Founder of 
PHOTOTELESIS Corporation. 

Prior to starting PHOTOTELESIS, Mr. Monroe was Vice President and Co-Founder of 
Image Data Corporation, where he developed the PHOTOPHONE video telephone 
product from concept through manufacturing startup and product introduction. 

Mr. Monroe was previously Vice President of Office Graphics Systems of Datapoint 
. Corporation, where he was responsible for the management of several of Datapoint's 
most complex development programs, including the company's Laser Printer, Color . 
Graphics System, Impact Printers and Facsimile products. Prior to Datapoint, Mr. Monroe 
was Principal Engineer with Mnemonics, Inc., a San Antonio and Sunnyvale-based 
startup in the field of solid state memory systems. 

As President, Mr. Monroe brings vital skills in management of high-technology startups, 
including research and development, product and market strategy, and general 
management of electronics and computer products companies. 

Mr. Monroe's educational background includes Undergraduate curricula in Physics and 
Computer Science, University cif Kansas, 1970-1973, Wharton Short Course on Finance, 
1979, and AMA Management Course, 1980. . 

..... 
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Management Profiles 

Larry P. Glidewell 
Mr. Glidewell, 35, has a varied professional background in communications, 
organizational development, training, and marketing. Mr. Glidewell created the 
marketing function at PHOTOTELESIS to conduct the market research and test 
marketing required to define the business opportunities for the company's technology. 

Prior to PHOTOTELESIS, Mr. Glidewell was a partner in Interactive Video Solutions in 
San Antonio, where he developed the marketing opportunity for computer controlled 
laser videodisc technology in the military and goverment markets. Mr. Glidewell 
previously was Founder and President of MAP Development in Houston, which was a 
pioneer in the use of interactive video and computer aided instruction for the oil and 
gas industry. Prior to this, Mr. Glidewell held management positions at NL Industries. 
and Modern Management Methods in industrial and business training and 
development. 

Mr. Glidewell's background provides the company with key strengths in management, 
business and marketing, as well as specific expertise in th~ application of high 
technology videodisk and teleconferencing systems in business. 

Mr. Glidewell's educational background includes a B.S. in Communication, 1973, and 
an M.A. in Organizational Development, 1975, both from Oklahoma State University. 
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Management Profiles 

Michael L. Huffman 
Mr. Huffman, 37, has an extensive background in finance, accounting, administration, 
and planning. Mr. Huffman joined PHOTOTELESIS to assume the management of the 
financial and administrative operations for the company.' 

Prior to this, he was Director of Finance and Administration for Network Standards 
Corporation in San Antonio, where he managed all financial, accounting and 
administrative operations for the company. Previously, Mr. Huffman held management 
positions in finance and administration at Datapoint Corporation, where he was actively 
involved in both marketing and product development functions. Prior to this, he held 
positions.in financial analysis and business development with Duncan Smith Co. and 
Electronic Data Systems. 

Mr. Huffman brings excellent credentials and experience to the company in the . 
management of finance,.accounting and planning functions, with specific expertise in 
high technology businesses. 

Mr. Huffman's educational background includes a Bachelor of Arts and a Bachelor of 
Science in Civil Engineering from Bucknell University, 1972, and an MBA in Finance 
and Management from the University of Texas, 1978. 
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Management Profiles 

George L. Leonard 
Mr. Leonard, 37, has a varied background in high technology electronic systems that 
includes product development, product management, marketing and sales. He joined 
PHOTOTELESIS to provide additional emphasis in the marketing and sales of the 
company's products. 

Prior to joining the company, Mr. Leonard was Director of Marketing and Sales, 
Advanced Products Division, for Datapoint Corporation, where he managed the market 
research, introduction and marketing activities for a new generation of desktop 
networked video conferencing equipment. Previously, Mr. Leonard held various 
management pOSitions in product marketing, product development and planning for· 
Datapoint's office automation product line. Prior to this, Mr. Leonard was engaged in 
product development and engineering management at .Basic Four Corporation, 
Panhandle Eastern Pipeline, and GeoSource International. 

Mr. Leonard brings key skills to the company in sales, marketing, and product 
management, with specific expertise in the field of desktop video conferencing. 

Mr. Leonard's educational background includes a Bachelor of Science, Electrical 
Engineering, 1972, and a Master of Electrical Engineering, 1973, both from Rice 
University . 
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THE MARKET 

Background 

Initial Marketing Contacts 
In the fall of 1985 PHOTOTELESIS became interested in the possible application of 
video telephone technology in the Department of Defense. Through an association 
with General Doyle Larson, USAF (Ret.), introductions were made to Donald Latham, 
Assistant Secretary of Defense, Communication, G9l1lmand, Control, and Intelligence. 

After an initial briefing on the product in Washington, Mr. Latham was sufficiently 
impressed with the product that he arranged a briefing with General Rice, Chief of'Joint 
Special Operations Command, and General Perroots, Director of the Defense 
Intelligence Agency, and their staffs, to introduce them to the image transmission 
capabilities that PHOTOTELESIS had to offer. This meeting, although scheduled for 
only twenty minutes, lasted for two and a half hours. 

What We Learned 
The need for image transmission was well known at the policy levels represented in 
the briefings, and there was significant interest expressed for products which could 
provide this need. Mr. Latham was a strong proponent for the military buying and, if 
necessary, modifying existing commercial equipment rather than incurring the time and 
expense of developing specifications for bid with large companies that specialize in 
custom government products. Our product not only fit his model of acquisition 'and 
cooperation with the corporate sector, but also fulfilled a need within the C31 
(Communication, Command, Control; and Intelligence) community, which is involved in 
communications across all branches of the military. 

We learned that several changes to the standard desktop product would be necessary 
for widespread use within the C31 arena. First, the unit would have to be made 
compatible with standard encryption devices (known ~s COMSEC, for Secure 
Communications), already in use in the military. Second, the product would have to be 
modified to meet a government standard known as TEMPEST, in order to permit it to 
handle classified information in a manner that could not be detected electronically by 
enemy groups. 

We also presented a prototype of a portable image transceiver which fit in a briefcase. _ . 
There was a great deal of inter!3st in this product for use in the field where small size, 
battery power and radio or $atellite communications is required. 
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THE MARKET 

Background 

. Results 
. Based on the positive reception to our product concept, we were given points of 
contact within specific user groups and encouraged to discuss our capabilities and 
their requirements for image transmission products. We concluded that discussions 
and demonstrations with these groups would allow us to test '-V.h~ther there was indeed 
a market opportunity for our products. 
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THE MARKET 

Test Marketing 

Objectives 
The enthusiastic reception to our products in the C31 market convinced us that a project 
should be initiated to test the overall market firsthand. The use of image transmission 
technology in this market was so new that there was no market research data readily -
available, but we determined that collecting primary market data from potential users 
would be even more valuable. The objectives of the market test were to determine 

• the user needs and potential volume for image transmission products 

• how t~e government would go about purchasing the products 

• what competitive products might already exist 

• what features and pricing would be required 

Initial Product Demonstrations 
Initial user groups that were contacted within the C31 community included ~he National 
Security Agency, Joint Chiefs of Staff, Special Operations Command Atlantic 
,(SOCLANT), FBI, NASA, Secret Service, White. House Communications, Defense 
Communications Agency, Defense Intelligence Agency, and groups from the 
Department of the Army. We held additional briefings in Washington with Army 
Intelligence, Drug Enforcement Administration, U.S. Postal Investigation Service, Voice 
of America, Joint Special Operations Agency, and Army Psychological Operations. 

The information that was collected from presenting the product to these user groups 
confirmed that there was a substantial market opportunity for off-the-shelf image 
transmission equipment. The requirements for COMSEC compatibility and TEMPEST 
certification were also validated by these groups. We also collected additional 
information on the need for units that could operate in mobile or portable applications, 
communicating imagery back.to a central "base station" Many groups indicated thatthe 
product concept and price range was superior to other imaging products available to· 
th'e government, and that in fact there was no incumbent product in widespread use. 
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THE MARKET 

Test Marketing 

Placement of First Units 
The test marketing activities led directly to purchases of initial units from the FBI and 
Army groups located at Ft. Eustis and Ft. Belvoir. Ft. Bragg SOCLANT, who provided 
valuable information in defining product features and assistance in compatibility 
testing, took delivery of the first two prototype encryption-compatible units, which 
would later become the Sec-RIT. The FBI purchased two units for evaluation, including 
the first delivery of a unit later called the Com-RIT that could transmit images from a 
vehicle over cellular telephone. An Army group awarded us a contract for a unit that 
could be mounted on an aircraft and transmit images over satellite-based secure voice 
equipment to a distant command center. 

Conclusions - the Opportunity 
Several conclusions were evident from the market test. First, there appeared to be a 
substantial immediate market opportunity in the groups that were sampled for a 
relatively low-cost, off the shelf image transceiver. Although the purpose of our test 
marketing was to gather information, we received orders in addition. There did not 
appear to be substantial entrenched competiton for encryption-compatible image 
transceivers that could operate over existing voice communications facilities. Although 
more market data was needed to properly measure the total opportunity, there was 
enough primary data available from talking to prospects and initial customers to justify 
moving ahead with a major product announcement. 

Conclusions - Product Requirements 
Second, -specific product modifications in the packaging and communications areas 
were mandatory to allow interested groups to use even evaluation quantities of units. 
We concluded that three product families would be required: 

• desktop units, for command centers and other stationary installations 

• mobile units, for use in vehicle, aircraft or marine platforms 

• portable units, for personal use anywhere in the field 

Each of these families had to operate over existing secure voice communications 
systems, and at least the desktop units would have to meet tEMPEST standards to 
address the broad market. We also saw needs for networking these products together, 
to allow for multi-site briefings or access to remote image databases. 
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Test Marketing 

We concluded that this product line could meet broad-based needs in defense or 
federal law enforcement markets, where, combined with existing communications, 
complete image networks could be constructed. This concept is illustrated in the 
accompanying diagram. 

Conclusions - Applications 
Many of the applications that we found for our products are in the intelligence 
community for use by analysts who deal with image-based information on a daily 
basis. While the specific applications of our users are classified, some of the areas of 
use include: 

• real-time collection and dissemination of reconnaissance imagery from video or 
radar-based sources 

• remote access to documents, drawings, maps, or technical illustrations 

• multi-site briefings with graphic support 

• communication of images from stationary imaging systems to remote sites 

• remote access to image archives for personnel identification, medical records, or 
intelligence files 

• real-tim"e visual access for remote expert consultation' and problem solving 

Conclusions - Marketing 
We discovered that the user community that was interested in our products was tightly 
knit because of common requirements, so that initial success in one group could 
spread by word of mouth to other groups with similar needs. As a result, it lo~ked like a 
small but highly focused marketing effort could be highly productive. 

We also discovered that interoperability, a term for the ability of different 
communications or computer equipment to work together, is a key factor for market 
success. Because of the different custom imaging systems we found installed, there is -
no widespread interoperability in place between groups. We concluded that marketing 
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This diagram illustrates our products in a typpica\ customer alJPiication. 
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THE MARKET 

Test Marketing 

success with one group could lead to requirements for new groups to have compatible 
equipment. 

We also concluded that our marketing success depended on working through a 
triangular relationship of policy makers, user groups, and contraCtFng officers or 
acquisition groups. Understanding the overall direction of government programs and 
gaining the support of the policy makers allows us to select key user groups to 
address. Placing evaluation, or "seed" units in these groups gains us influence inthe 
development of specifications for future volume contracts. Finally, working through the 
acquisition groups to win major contracts for our products can create substantial 
barriers to future competition. . 

In short, we had found a market niche that had immediate requirements, had funds 
available to spend, and could be successfully penetrated by a small, aggressive 
company that could be more responsive to user needs than the established 
government contractors. 

During the test marketing project we demonstrated our products to over thirty user 
groups who have an application which they are interested in pursuing. These groups 
form the basis for our 1987 forecast, which is detailed in the Marketing section that 
follows. 

Announcement 
In May of 1986, PHOTOTELESIS announced the Sec-RIT and Com-RIT product lines, 
as well as future directions in portable and TEMPEST qualified units. The products 
were announced at a major military trade show known as AFCEA (Armed Forces 
Communications and Electronics Association). There was strong user interest at the 
show, resulting in over fifty qualified leads for future business. Press releases w·ere 
published in magazines targeted at both defense and communications audiences 
which have to date resulted in over 250 leads for Com-RIT and Sec-RIT products. 
Copies of our press releases may be found in the Appendix. '" 
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Introduction 
During the test marketing campaign, we concluded that additional data should be 
gathered on the size of the markets we were interested in, and on major policy 
directions in the Department of Defense that were influencing the market and might be 
advantageous to us in the future. Since no researcJueports on image communications 
equipment in the military was readily available to us, we began to collect statistics 
through a variety of sources, including books, articles, newspaper stories and personal 
interviews with highly placed individuals in the military. 

Our primary focus remained the C31 market: Command, Control, Communications and 
Intelligence. Within that umbrella term for all D.O.D. communications programs, we 
identified three major government programs that were relevant to our market thrust: 

• TEMPEST qualified products 

• STU-III Secure Telephone Units 

• Mobile Subscriber Equipment 

Each of these programs is described on the following pages, including forecasts of 
future market opportunity. Then we will draw conclusions about their importance to our 
marketing direction. 
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Market Statistics 

Command, Control, Communications and Intelligence (C3J) 
Programs that involve 0.0.0 secure communications in all branches of the Military are 
grouped into this classification for administrative control. The Assistant Secretary for 
C31 reports to the Secretary of Defense, and oversees all poliCies and budgets 
regarding agencies, programs, and acquisitions of equipment. 

Deployment is accomplished through the Joint Chiefs of Staff to all Military service 
Command, Control, Communications and Intelligence branches through their 
world-wide organizational structure composed of CINC's (Commanders in Chief) 
representing regional and strategic commands. Departments of Army, Navy, Air Force, 
and Marines may have individual programs, but C31 seeks to ensure inter-service and 
NATO compatibility . 

. The growth of budgets for C31 programs provides a broad market opportunity for 
adding our secure image communications products to D.O.D.secure communications' 
systems. . 

FY '86 C31 Budgets ($14.298) 

rB & rii.linD & linD lii lii l8lii linD ~ linD lii ~ 
FY '87. C31 Budgets ($17.406) 

rB&rii~&a~~Glii~6~8~ag~ 
11 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 181 

Billions of Dol/ars 

Source: C31 Handbook, P. 262, Defense Electronics, 1986 .. 
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TEMPEST 
TEMPEST is the Federal government's word for the countermeasures taken on 
electronic and data processing equipment to prevent them from emitting electronic 
signals that can be detected by unauthorized persons. TEMPEST requirements are 
quite common in the Federal government, thus creating an opportunity for TEMPEST 
qualified image transmission systems. . 

TEMpEST equipment is required in many office environments in the U.S. Federal 
government which deal with classified information, and for almost all non-tactical 
applications outside the U.S. TEMPEST-qualified products command a high'price 
premium in the market compared to comparable commercial versions. 

"Government and industry officials are forecasting a steady demand for TEMPEST 
equipment and services over the next five to ten years. 

Current expenditures are $350 million, a number that might easily double or triple by 
the end of the decade." 

We will provide TEMPEST-compatible desktop and portable Remote Image 
Transceivers to take advantage of the tremendous growth in this market area. 

$350 

1 2 3 4 5 6 7 8 

. Millions of Dollars 
Source: C31 Handbook, Pp 181-200, Defense Electronics, 1986. 
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Market Statistics 

Secure Telephone Units 
STU-III is the acronym for the third-generation Secure Telephone Unit program. This 
program extends to all Federal agencies and contractors, creating a tremendous 
market opportunity for encryption-compatible desktop image transceivers. 

Special Secure Telephone Units (STU's) are being developed and produced under a 
National Security Agency sponsored program. Initial contracts let in 1986 worth $190 
million will allow the secure telephone market to expand from the current STU-II's to up 
to 50,000 new STU-Ill's. Ten thousand units will be produced per month and will sell 
for around $2000. Initial contracts were let to RCA ($84.7M), AT&T ($55.2M) and 
Motorola ($50.1 M). Industry estimates forecast a market size of $500 million by 1990, 
resulting in an installed base of up to 500,000 units over the next ten years. 

Our Sec-RIT product is designed for compatibility with STU-III, opening a vast new 
market for us as these telephone systems come into use. For example, if five 
percent of the expected STU-III desktops are candidates for image 
transmiSSion, that represents a total available market of 25,000 units over 
the next ten years. 

Contracts in Place and Future Growth 

$190 

1 2 3 4 

Millions of Dollars 

Source: The New York Times, Tuesday, July 8, 1986 
Defense Electronics, March, 1987. 

$500 

5 
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Mobile Subscriber Equipment 
The Mobile Subscriber Equipment (MSE) program is a new U.S. Army program which· 
provides vehicular and man-portable communications equipment. 

The largest procurement of tactical communications equipment in history, MSE is often 
described as "the Army's Cellular System". With initial operation scheduled for 1988, 
the program will provide a worldwide secure switched network for voice, data, teletype, 
and facsimile communications for digital radio telephone users, switched system . . 
subscribers, information processing facilities, and combat-net radio users. This 
program is slated for expenditures of $1.0 billion in Fiscal 1988 and $995 million in 
Fiscal 1989. Total program expenditures are expected to top $4.5 billion. 

Our ATR-RIT and briefcase product families will be compatible with these new cellul~r 
systems. If the market for image transmission is only one percent the size 
of the totoal MSE market, it represents a $10 million opportunity for us in 
1988 alone. 

MSE Program Expenditures 

1988 

1989 

iii $1.0 

• $.995 

I programl •••• im 
1 2 3 4 

Billions of Dollars 

Source: C31 Handbook, P.119, Defen se Electronics, 
1986; Microwave Journal, February1987. 
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THE MARKET 

Market Statistics 

Conclusions 
Our investigation into these major programs has yielded several important 
conclusions: 

First, the overall C31 market is receiving major funding for communications equipment 
and is projected to have strong future growth. We have developed direct contacts to 
policy makers in this arena who are enthusiastic supporters for our products. Moreover, 
C31 has the organizational focus across all branches to allow us to market our products 
using a top-down approach without needing a large direct sales force. 

Second, the market for TEMPEST equipment is growing at a rapid pace and is 
projected to continue to do so over the next five to ten years. This indicates a ready 
market for TEMPEST-compatible versions of our products, important because the 
broad market opportunities for us are in applications which demand TEMPEST 
certification. 

Third, the STU-III market indicates a major shift in thinking about COMSEC, or Secure 
Communications, in the Federal Government, from a few expensive units in limited 
locations to a broad deployment across all branches of the government that deal in . 
classified information. Since these units are just now beginning to appear in the market 
and are being manufactured in very large quantities, we are well positioned with our 
COMSEC and future TEMPEST-compatible product line on the leading edge of an 
important new market. 

Fourth, the projected growth in the Mobile Subscriber Equipment market points to a 
vastly increased emphasis on world-wide military communications in the field. We are 
well positioned to take advantage of this new market with our secure mobile and 
portable products. 

Taken in total, we have concluc!ed that these programs point to a major 
market being formed for products which are compatible with the new. . 
generation of secure communications eqUipment. Our research points to 
strong growth in this market over the next five years, creating a total available market 
measured in the billions of dollars, 'and tens of thousands of "sockets" into which we 
can plug our products. We have already made significant strides in developing 
compatible products for this market and have focused our marketing resources on 
tracking and penetrating major contract opportunities for our image-based product line. 
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COMPETITION 

Products 

Introduction 
A key factor in assessing the market opportunity for the PHOTOTELESIS product line is .. 
the presence of competition, particularly·in the areas of image transmission systems 
that offer COMSEC compatibility, can operate over existing voice communications 
facilities, and are offered in TEMPEST versions. One of our best sources of competitive 
information is our own customers, who havE! consistently told us that our product 
conc:ept is unique in the market. 

We realize, however, that there are marlY communications products and systems in the 
federal government that are competing for contract dollars, even though they may 
cover a wide diversity of features and price points. This section takes a look at the 
competitive environment that currently exists and draws several conclusions that 
influence our marketing strategy. 

Video Conferencing Products 
Currently, video transmission in the Federal arena is primarily confined to full-motion 
(Le. closed circuit television) systems. These systems are installed in expensive, 
custom conference rooms for use between high-level management groups. The cost 
per room is usually in the range of $100-250 thousand, and the cost per hour of use 
ranges from $250-750. Communications lines which can handle the high speed video 
information between rooms are highly specialized and in short supply. Although some 
of these rooms operate over encrypted circuits, security remains a significant problem. 
Some rooms utilize lower-cost freeze-frame equipment which can send still pictures 
over standard telephone lines, but the equipment is customized for each installation 
and, like the full-motion systems, complex to operate. .. 

Tactical Imaging Requirements 
Many groups within the Federal government deal with image-based information on a 
routine basis. Military and law enforcement grol:lPs who collect images in the field often 
record the images on video tape, which must then be delivered by courier. Alternately, 
they use conventional camera technology, which must be developed and printed 
before the images can be couriered to their destination or sent by facsimile. 

The advantages of video transmission are that any image, whether it be a document, 
object, person, or scene, can be captured instantly from any video camera source. 
Once captured, the image, now in digital form, is compressed and sent over a standard 
voice-grade communications circuit. . 
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Key factors in applying this technology are: 

• the resolution, or clarity, of the image received, including documents, objects, 
persons, or scenes 

• the speed at which an image can be transmitted 

• the ability of the transmission device to achieve error-free communication 

• the ability to use all types of voice communications circuits, including telephone, 
radio, and satellite, in both secure and non-secure modes 

• the ability to operate the device in fixed, mobile and portable environments 

• the ability to transmit classified information without risk of electronic detection 

j · ease of use to minimize training time 

-1 • low cost to acquire and operate 
J 
~, 

··1 
J 

" 

, 

.J 

• reliability 

• off-the-shelf availability 

Freeze-Frame Video Transmission Systems 
There are two principal vendors providing commercial video image transmission 
systems to the Federal Government: Interrand ·Corportation and Colorado Video. 
There are also two main vendors providing military equipment: Dalmo-Victor (division' 
of Singer), and E-Systems. Detailed comparisons of these products against the 
PHOTOTELESIS products are presented in tabular form at the end of this section. A 
few salient points are worth noting here: . . 

.~ 

• The commercial products, which have been used mainly in conference room 
applications, are not known to have government-supplied encryption interface 
capabilities, operate only on standard telephone circuits, are not offered in 
TEMPEST form, and are not available in versions which can be used in mobile or 
portable applications. 
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• The military products are very expensive, not available off-th6-shelf, do not operate in 
a network which permits multi-point briefings or remote image database retrieval, are· 
difficult to use, and are not offered in compatible desktop versions. 

In short, although some competitive features are offered by each product, no one 
product meets all the required characteristics defined above. 

Facsimile Products 
Facsimile technology provides a way to electronically scan flat images, such as 
documents or photographs, and send them over ordinary telephone lines. Facsimile 

. technology is capable of high resolution, or image clarity, for black and white images, 
but suffers in comparison to video techniques where the image has many intermediate 
levels of gray, such as images of objects, people, or scenes. Facsimile devices attempt 
to accomodate for this deficiency by using a technique called half-toning, which uses· 
closely spaced patterns of black and white dots to simulate shades of gray. 

Two military facsimile devices currently in use are the Tactical Field Fax, available from 
various manufacturers under 0.0.0. contract, and the MDFT, manufactured under 
federal contract by Video Masters. These devices are compared to the 
PHOTOTELESIS products in a table at the end of this section. The main conclusions of 
this comparison are as follows: 

• Facsimile devices are the preferred alternative for the transmission of documents 
only, where their high resolution and low cost are significant advantages. 

• Facsimile is poorly suited to other kinds of imagery, since the image must first be 
captured and printed by some other means before it can be fed into the facsimile 
scanner, a time-consuming process which also degrades the image. Facsimile 
transfer does not faithfully reproduce the shades of gray in an image, which is vital in 
many tactical applications including personnel identification, reconnaissance 
imagery, etc. Therefore, video techniques will be preferred when one device must be 
usable with a variety of image sources. . 

• Facsimile protocols are sensitive to communications line quality; "drop-outs" on the 
line can cause portions of the image to be destroyed, necessitating resending the 
entire image. The PHOTOTELESIS products use a coding technique known as 
forward errorcorrection for error-free transmission over a wide range of line quality. 
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Desktop Products 

Feature PHOTOTELESIS 

Resolution 592x440x128 
(pixels) 

Speed 10-40 
(seconds) 

Error Correction block transmission 
forward error correction 

Transmission telephone, radio, 
cellular, satellITe 

Encryption yes, programmable 
Compatible 

Packaging desktop,mobile, 
portable 

Ease of Use menu based, helps 

Cost $10,000-24,500 

Availability off-the-shelf 

i Note: Data sheets are included in the Appendices. 
I 

.1 

I 
I 
! 

.1 

I 
i· 

INTERRAND COLORADO VID. 

640X480X256 _ ....... ·512x480x256 

10 for partial resolution 25 
80 for full resolution 

error checked no 

telephone telephone 

unknown unknown 

desktop or console rack mount 

manual controls manual controls 

$11,000-75,000 $15,000 est. 

off-the-shelf off-the-shelf 
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Military Products 

Feature PHOTOTELESIS DALMO-VICTOR E-SYSTEMS 

Resolution 592x440x128 256x256X256 512X480X256 
(pixels) 

Speed 10-40 3-180 120 
(seconds) 

Error Correction block transmission yes none specified 
forward error correction 

Transmission telephone, radio, radio, satellite radio, satellite . 
cellular, satellite 

Encryption yes, programmable yes yes 
.1 Compatible 

Packaging desktop,mobile, mobile two man portable 
portable 

0, 
Ease of Use menu, help screens manual controls manual controls , 

! 

Cost $18,500-24,500 $50-100,000 unknown 

Availability off-the-shelf special order unknown 

Note: Data sheets are included in the Appendices. 
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Facsimile Products 

Feature PHOTOTELESIS FIELD FAX MDFT 

Resolution 592x440 per image 204x19per inch 75-300 per inch. 
.; 

.J 

(pixels) 

Gray Scale 128 levels 4-16 levels 5-33 levels 

Input Medium high res. camera flat scanner flat scanner 

-. Speed 10-40 7-15 15 

j 
(seconds) 

Error Correction block transmission none none 
. ?l . forward error correction 

I 
I 

-! 

Transmission telephone, radio, radio, satellite radio, satellite 
:1 cellular, satellite· ; 

I 
J 
I 

'-' Encryption yes, programmable yes yes 

"'j 
~ompatible 

; 
I 

Packaging desktop,mobile, rack mount, 110v. two suitcase portable -
portable 

-I 

Ease of Use menu, help screens manual controls manual controls 

Cost $18,500-24,500 $7800-16,800 unknown 

-, Availability off-the-shelf 0.0.0. contract unknown 

Note: Data Sheets are included in the Appendices. 

-, 
I 

! -". 
~ 
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We have drawn several conclusions from our analysis of the cum petition : 

First, the PHOTOTELESIS approach to image transmission is clearly different and 
superior to other solutions on the market. We believe that we uniquely meet all the 
requirements for success stated earlier: 

• we offer high resolution combined with full gray-scale capability that gives excellent 
image clarity with a variety of subjectmaterial 

• our transmission protocols achieve error-free cdmmunication even"with marginal 
communications channel quality 

• we can send a typical image over encrypted circuits in 20-30 seconds, and over 
standard telephone lines in under 10 seconds 

• we use a wide variety of voice communications circuits and encryption devices 

• we can operate in fixed, mobile and portable environments 

• our TEMPEST version will permit us to transmit classified information without risk of 
electronic detection 

• we offer ease of use through simplified control panels and menu-based operation 

• our pro"ducts are low cost to acquire and operate 

• our design has proven reliability 

• we offer off-the-shelf availability 

Second, although there are different, incompatible produ~ts available which meet 
some of the needs above, our product line meets them all in one family of 
interoperable products. 
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Third, we believe that we can minimize competitive threats from other companies with 
substantially greater resources than ours by 

• offering products which are tailored to meet specific user needs by providing 
compatibility with a wide range of communications systems and encryption devices 

• offering a range of compatible product solutions which can work together 

• providing products at attractive price points 

" 
• concentrating on penetrating key applications early and establishing our products as 

the standard, thus locking out competition with incompatible communications 
protocols 

PHOTOij'[gIL[g~~CONFIDENTIAL 
882



Notes 

-
PHOTO~[L~®O~ONFIDENTIAL 

883



, 
_I 

I 
J. Marketing 

884



MARKETING 

Sales Process 

Customer ModeJ 
We view our customers and prospects in groups which may be represented as a 

i market pyramid. In an emerging market, penetration occurs at the top of the pyramid 
where there are a limited number of innovative groups who are eager to purchase 
state-of-the-art technology. Moving down the pyramid we find larger groups of users, 
but they are more risk-averse and depend on a more established market before they 
will commit to purchase. Relating this model to our own customers, we see the market 

i 
i , 

.. 
i 

pyramid in four broad groupings: . 

Advocates 
Product advocates are willing to 
take standard products for Test & 
Evaluation, then upgrade to meet 
full requirements. Purchase 
volumes: 2 units per order. 

Early initiators 
These users must have encryption-compatible 
units, but do not need to meet all feature 
requirements initially. Their applications are 
limited to CONUS (Continental U.S.) operations, 
since TEMPEST qualification is . required for 
most work off-shore. Purchase volumes: 2-6 
units per order 

Test bed users 
These groups must prove their products through their own testing 
and evaluation. Then they will use them in a "test bed" or 
representative tactical application. They will do their own 
TEMPEST testing if required. Purchase volumes: 6-30 units per 
order. 

Large groups with established requirements 
Volume- orders (30-500 units) over a period of time on open contract, through 
GSA schedule, or in conjunction with a large contract for other equipment. 
Many applications will require full TEMPEST certification. Contracts are 
usually associated with a major program, e.g. STU III, MSE etc. 
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The Role of Product Advocates 
The product advocates mentioned at the top of the market pyramid are extremely 
important to us as we penetrate new application areas for our products. These users 
are well known for their expertise in communications and have sufficient "clout" to . 
purchase test and evaluation units. They make their reputation by being the first to use 
a product in a new area, and are eager to participate in product demonstrations to 
other user groups. They become "inside salesmen" for the product and are invaluable. 
in establishing early successes. We have developed such champions in each of the 
initial user groups we have sold into and view their role as an important element of our 
marketi ng strategy. 

Sales Process 
We have found that successful sales of our products follow this pattern: 

• We identify a potential user group through referrals from policy makers or other user 
groups. They might be identified by their function within a service group or their 
association with a major communications program~ 

~ Our customers must meet the following qualifications: 

- funds presently budgeted for imaging systems, either on a.line-item or 
discretionary basis 

- defined requirements in place which either fit our products or can be influenced 
- a high priority assigned to the project 
- active involvement of a contracting officer or acquisition group 
- a visible product advocate 

• After initial contact by telephone, and assuming the group meets our qualification 
criteria, we send out a letter and documentation package tailored to their application. 

• A follow-up call after the literature is delivered tests interest and identifies specific 
applications and requirements. A demonstration and briefing is arranged, at;~ 
headquarters or the customer site. 

• The demonstration briefing is held, with participation from key decision makers and 
their staff. The demonstration is tailored to their applications. We ask for an order for 
test and evaluation (T&E) units. 

• Based on immediate funds availability, the T&E units are purchased and used 
in~ernally to evaluate the group's broader requirements. 
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• Based on use of the T&E units, the user groups develop written requirements and 
assign a contracting officer to develop the contract. Key issues involving contract 
type, price, quantitiy, contract options for future purchases, and options for other 
groups to purchase from the same contract are negotiated. More information about 
contract development is contained in a later section. 

Our strategy is to use the above process as a model for our direct marketing activities, 
tracking the progress of each account through the steps outlined above. In this way we 
plan to minimize unproductive use of our marketing resources and maximize our focus 
on accounts that can be developed into volume contracts for our products. 
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Pricing Strategy 
We have set our product pricing based on a value-added premium to the. commercial 
PHOTOPHONE product offered by Image Data Corporation, and our analysis of the 
competition in our market segment. Our goal is to achieve high product gross margins 
while offering our products at a substantial price advantage to present competition. Our 
ability to achieve these opposing goals of high margins and price leadership reflects 
our belief that we have developed and can defend a market niche that has very 
attractive potential profitability. 

Our financial model assumes that our pricing declines by 10% in the second year after 
product introduction, and 5% per year thereafter, to account for the effects of emerging 
competition and continued price reductions in the commercial market. We believe that 
our gross margins will not be eroded by this price reduction due to manufacturing cost 
efficiencies as our shipment volumes increase. 

Commercial Product 

Our Fast-RIT product is priced competitively with the PHOTOPHONE at $10,000, 
including high-resolution solid state camera and shipping case. 

Secure Desktop Products 

Our Sec-RIT product is priced at $18,500. We do not offer the secure interface as an 
optional upgrade to the Fast-RIT since the price premium is greater than the market 
would bear for an encryption interface alone. We estimate that the TEMPEST Sec-RIT, 
when introduced in 1988, will have a list price of $28,000, reflecting the substantial 
premium that TEMPEST products command in the marketplace. . 

Mobile Products 

The ATR Sec-RIT carries aJist price of $24,480. Although a high margin 
product, this price is much lower than anything presently offered in today's market: 

Briefcase Products 

We estimate that the Field Sec-RIT, when introduced in 1988, will have a list price of 
$18,500, slightly higher than the 1988 price for the Sec-RIT of $16,650. We believe that 
offering this product at only a slight price premium to our desktop product, while 
providing substantial additional functionality, will serve to stimulate this new segment 
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of our market. This product will be introduced in a TEMPEST v~rsion in 1989 for 
$28,000. 

Options and Spare Parts 

Each of our products are offered with optional features such as encryption interface 
cables and video printers. Many of our customers also require on-site quantities of 
spare parts. While these contribute to our revenues and profitability, our financial 
model does not include them. 

Discounting 

Our published priCing does not include discounts for volume purchases. We anticipate 
that all volume purchases of our units will be ·by contract, and prefer to negotiate thes·e 
on a case-by-case basis. We believe we can niinimize volume discounting in the initial 
years due to the lack of substantial direc~ competition and the relatively small size of 
anticipated purchase contracts during the Test and Evaluation and Test Bed phases of 
our market development. 

Price and Gross Margin Summary 

Product List Price Gross Margin % 

Fast-RIT $10,000 41 

Sec-RIT $18,500 67 

ATR Sec-RIT $24,480 81 

Field Sec-RIT $18,500 (est.) 75 

TEMPEST $28,000 (est.) 70 
Sec-RIT 

TEMPEST $28,000 (est.) 70 
Field Sec-RIT 
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Background ,._.,. 
During our test marketing project we demonstrated our products to a number of user 
groups, some of whom became customers or placed orders in 1986. We started 1987 
with a sales packlog and a growing list of groups who are interested in purchasing our 
products now that they have reached production status. We also"have a list of groups 
who are interested in our products and are waiting for a product demonstration. 
Additional prospects have been identified who have received our literature, read a 
press release, or seen us at a conference. We are well positioned as our marketing' 
activities expand in 1987 with an exisiting customer base and a database of qualified 
prospects to address. 

This is our sales status as of the end of March, ,1987: 

Current Customers 
We have three customer accounts presently in our target markets. ' 

Groups with Orders Pending 
A total of five customers have' orders presently in progress, one of which is presently 
booked. ' 

Qualified Prospects 
We have demonstrated our products to 42 user groups who have applications for and 
interest in our products. 

Target Organizations 
Our database contains over 70 organizations in our target market known to have 
applications for imaging products. We believe that many of these organizations will 
yield multiple interested user groups as we address them. 

Press Release Responses 
We presently have 67 respon~es from our Sec-RIT press release to pursue. 
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Introduction 
In this section we will discuss our model of the sales cycle for our products, how we 
develop our forecasts from this model, the prospect list we are targeting, and our 
detailed -forecasts. We will present our a monthly forecast by product for 1987 and -
yearly for 1988-1991. 

Sales Cycle Model 
Purchasing practices in the Federal Government market differ substantially from the 
commercial market. We have already described the sales process in a previous 
section. The sales cycle model takes each step of this process and maps it against an 
approximate timeframe to complete each step. This model has been tested against our 
experience over the last year and by consultation with individuals who are 
experienced with government procurement, both on the user and vendor sides: 

Prospect Identification 
We have at present over 70 groups identified in the Department of Defense, Executive 
Office of the President, Department of Energy, Department of Justice, Department of 
the Treasury, and NASA. 

Step 1: Prospect Qualification 
We qualify the prospect through an initial telephone call before and after sending our 
product literature. Elapsed time: one to two weeks. 

Step 2: Demonstration Briefing 
Setting up and conducting the demonstration for the key decision makers and their 
staffs. Elapsed time: two to four weeks. 

Note: In many cases the first two steps may occur without our direct involvement, as 
present custmers interest related user groups in our products. 

Step 3: Test and Evaluation Units 
We Close an order for two test and evaluation units and ship to the customer. 
Elapsed time: three months. 

Step 4: Contract for Test Bed . 
Once the test and evalution units are in place, we work with the user group to define 
their requirements, begin a dialog 'l.'ith the acquisition group who issues the contract, 
and then go through the contract submission and evaluation process. During this step 
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we strive to influence the requirements and work toward a streamlined method of 
contracting (sole source or limited competition). Elapsed time: five months. 

Step 5: Delivering Test Bed Units 

This step involves our lead times and the delivery schedule specified on the contract. 
Elapsed time: three months. 

Step 6: Volume Contract 
A large contract, or Basic Ordering Agreement, is a lengthy process that results in a 
competitive contract. This type of contract may involve volumes in the hundreds of 
units. Elapsed time: one year. 

'1 In summary, we plan on a four month process with a new account to close and ship our 
J first order for two units, and an additional five months to turn on a contract for ten 

additional units. A year later we have the opportunity to win a large contract for 
volumes in the hundreds of units. 

"," 
i 

Forecast Development Assumptions 
We have made the following assumptions in the development of our forecasts: 

• We have developed our forecasts by mapping the sales cycle model defined above 
against our prospect list. 

• We expect that approximately forty percentof our revenues for 1987 will come from 
"test bed" contracts from a few key customers who presently have test and evaluation 
units in place. We expect that the other sixty percent will come from initial shipments 
of test and evaluation units to new customers. 

• During 1988 we expect the initial seed units to develop into test beds, and additional 
test and evaluation units for new accounts. 

• We have not forecasted large contract volum.es until 1989. 

• Our forecasts assume that our first year revenues are entirely generated through 
direct sales. 

• During 1987 we will develop'Indirect channels of distribution which we expect to" 
contribute to our revenues in 1988-1991. 
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• Our forecasts are for our primary encryption-compatible imag8 transceivers for the 
government market. Sale of networking products, or sale of non-secure versions of 
our products into the commercial market, are not included. Spare parts and options, 
such as cables or video printers, are also not included. Therefore we believe that 
there is upside potential in our forecasts. 

Prospect List 
Although we have a large prospect list already generated, we expect from past history 
that we will add many new prospects through customer referrals, trade shows, 
advertising, and future marketing partnerships with companies who will represent or 
resell our products. During our test marketing, we developed a list of over thirty 
qualified prospects for our.products, by agency, department, and contact pointThis list 
is highly proprietary and is therefore not presented here. 

The following organizations within the Federal Government represent the market from 
which our present and future prospects are taken: 

Department of Defense 
Joint Chiefs of Staff 
National Military Command System 
Joint Special Operations Agency 
Joint Special Operations Command 
Joint Tactical CommanO. Control. & Communications Agency 
Unified and Specified Commands (Commanders in Chief) 

CINCLANT . 
CINCPAC 
CINCEUR 
USSOUTHCOM 
NORAD 
Space Command 
Strategic Air Command 
Tactical Air Command 
Military Airlift Command 

National Security Agency 
Defense Intelligence Agency 
Defense Communications Agency 
Department of the Army 

Army Intelligence 
Army Special Oper;:1tions 
Information Systems Command 
Training & Doctrine Command 
CECOM 
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Department of the Navy 
Navy Intelligence 
Information Systems Command 
SEALS 

Department of the Air Force 
Information Systems Command 
Command, Commmunications, Control and Computers 
Air Force Intelligence 
Air Force Special Operations 

Department of the Marine Corps 
Marine Intelligence 

Executive Office of the President 
White House Communications Agency 
Central Intelligence Agency 

Department of Energy 
Los Alamos Labs 
Sandea Labs 

Department of Justice 
Federal Bureau of Investigation 
Drug Enforcement Adminstration 

Department of the Treasury 
Secret Service 

NASA 
N A S A Headquarters 
Johnson Space Center 
Goddard Space Flight Center 
Jet Propulsion Laboratories 
Kennedy Space Center 
Vandenberg AF 
White Sands Test Facility 
Ames Research Center 
International Tracking Stations 

Goldstone Tracking Station 
Madrid Tracking St~tion 
Australia Tracking Station 
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Shipment Forecast· 1987 
The accompanying chart presents our forecast-ior 1987. We have made additional 
assumptions in developing this forecast: 

• Shipments for January-May reflect units to present customers and prospects who 
have been waiting for test and evaluation units. No active marketing occurs during 
this interval, pending availability of funding to expand marketing activities. 

• Shipments of 10 units per month for June-August assume that we are awarded a. 
contract for a "test bed" for our ATR-RIT. 

• Shipments of 8 units per month for August-November are test and evaluation units 
placed in 20 user groups that are presently identified. It is assumed that active 
marketing to these groups begins in May, 1987 after the corporation is funded to 
expand marketing activities. 

• Shipment volumes are forecasted for two products only: the Sec-RIT and the 
ATR-RIT. . 
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PHOTOTELESIS 1987 SHIPMENT FORECAST 
-, .... ,., 

Feb Mar Apr May "Jun Jul Aug Sep Oct Nov Dec Total 

1 2 2 1 3 3 7 8 8 18 0 53 

1 0 1 a 7 7 11 a 0 a 0 27 

2 2 3 1 10 10 18 8 8 18 0 80 

2 4 7 8 18 28 46 54 62 80 80 80 
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Shipment Forecast for 1987-1991 
Our five-year shipment forecast is presented in the accompanying chart, including the 
summary from the 1987 results. Assumptions specific to this forecast are as follows: 

• In 1988 we assume that the test and evalution units placed in 1987 grow into test bed 
units, yielding approximately 200 units from the initial 20 customers. In addition, 'l-(e 

develop 20 new customers who order initial test and evaluation units. 

• No major contract volumes are forecasted for 1988, but it is assumed that contracts 
are bid starting in 1988 which will account for significant growth in volumes from 
1989 through 1991. 

• We begin shipments of our Field Sec-RIT, or military briefcase product, the first, 
quarter of 1988. 

• Our TEMPEST desktop units begin shipments mid-year in 1988. This is followed by 
our briefcase TEMPEST unit in the first quarter of 1989. Shipments of QUI' 

. non-TEMPEST Sec-RIT declines as the TEMPEST units become dominant.. 

• Shipments of the Fast-RIT product are flat over the forecast period, reflecting a 
modest level of non-secure product demand, predominately through listing on the 
Government Services Administration price lists: 
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PRODUCT SHIPMENTS 1987-1991 

ProductNear 87 88 89 90 91 Total 

Fast-RIT 0 50 50 50 50 200 

Sec-RIT 53 150 100 50 0 353 

ATR Sec-RIT 27 100 250 500 700 1577 

Field Sec-RIT - 70 150 300 500 1020 

TEMPEST - 30 150 500 1000 1680 
Sec-RIT 

TEMPEST - - 100 200 300 600 
. 

Field-RIT 

Total Shipments 80 400 800 1600 2550 5783 
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Distribution Strategy . 
. Our distribution strategy combines direct sales methods using our own personnel and 
indirect methods using resellers. 

Direct Sales 
PHOTOTELESIS personnel are responsible for direct sales. We intend for direct sales 
to provide the bulk of our business in 198~ because 

• our technology is new and complex 
• we can provide closer customer contact and better support 
• we realize greater profits 

Indirect Sales 
We will use indirect sales channels to increase our market penetration without a large 
increase in marketing and sales overhead. We will select resellers who are well 
known in our markets, can support our volume requirements, and are willing to provide 
the level of support and service our customers demand. These indirect channels 
include 

• Manufacturers Representatives 
• Value-Added Resellers 
• Prime Contractors 
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This diagram illustrates our distribution strategy: 

Products 

End Users: 
0.0.0. 
Federal Law Enforcement 
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Small Department of Defense Contracts 
Department of Defense purchases for $25,000 or less are handled through oral or brief 
written' requests, known as Request for Quotation~.(RFQ's). The successful quoter is 
issued a purchase order, and compliance with the order constitutes contract 
acceptance and fulfillment. The contracting officer has the discretion to choose how 
widely the RFQ is solicited. 

This procedure can be used by our prospects and customers on a limited basis when 
purchasing test and evaluation units, although two of our encrypted Sec-RIT or 
ATR-RIT products exceed the $25,000 order maximum. 

Bids and Proposals 
However, although these purchase orders represent nearly 98 percent of DOD's 
contract actions, they are only 20 percent of the procurement dollars spent. The other 
80 percent involve formal solicitation procedures that require written offers called 
sealed bids or competitive proposals. Sealed bids are sought by means of Invitations 
for Bids (IFBs); competitive proposals are sought by Requests for Proposals 
(RFPs). . . 

Because major RFPs and IFBs are complex to administer, it may take up to a year for a 
large contract to be awarded. Shortcuts have been developed which permit the 
timeframe to be shortened for situations where there is only one source or a limited 
number of sources for the product or service. 

Competitive Unpublished Contracts: Some contracts which have a value under 
$1 million can avoid publishing the proposed procurement in the government's 
Commerce Business Daily newspaper. This shortens the procurement cycle and also 
limits the number of possible responses. . 

Sole Source Contracts: In very limited circumstances, where a contract 
requirement can only be filled by one vendor, the contracting office can greatl{speed 
up the puchase by soliciting only one contractor. This method is usually restricted to 
contracts of $125,000 or less. 

We expect that most contracts for our products 'will be IFBs or'RFPs; based on 
experience, we believe that our product uniqueness will allow many contracts for test 
and evaluation units or test beds to use a st~eamlined process. . 

PHOTOtr[gIL[g~O~CONFIDENTIAL 901
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MARKETING 

Government Contracts 

Unsolicited Proposals 
Some contracts result from unsolicited proposals submitted by groups who feel they 
have an innovative and unique method or approach to accomplish a DOD mission. We 
have used this approach in one instance during our test marketing and plan to 
continue its use as our marketing activities expand. 

General Services Administration Contracts 
A special type of contract is administered through the General Services Administration 
(GSA), which provides catalog purchasing abilities on a pre-negotaited basis to 
government and government-related groups. Many groups who are interested in our 
products have expressed a desire to be able to purchase limited quantities through the 
GSA. Orders under GSA are typically limited to $50,000, although this ceiling can be . 
waived under selected circumstances. We plan to introduce our product on the GSA's -
New Products Listing this year and have applied for a new listing category for image 
transmission products for future use. 

The following chart summarizes the types of contracts described above, the 
approximate contract lead time, and the typical per order dollar ceiling. 

PHOTOll'[g[b~®U~CONFIDENTIAL 
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MARKETING 

Government Contracts 

This chart summarizes the types of contracts that the government will use to purchase 
our products. 

Contract Lead Per Order 
Type Time Limit 

Purchase 2-3 $25,000 
Order months 

Bid and Proposal ·3-6 $125,000 
-SoleSource months 

Bid and Proposal 3-6 $1 million 
-Competitive months 
Unpublished 

Bid arid Proposal up to no limit 
- Competitive 1 year 

Published 

General Services none - $50,000 
Administration prenegotiated 
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TECHNOLOGY 

PHOTOTELESIS Proprietary 

Proprietary Technology 
We have developed proprietary technology which enables us to meet the needs of our 
customers for image communications products. Our investment in market research, and 
our products which reflect that research, represent our uniqueness in the market and the 
principal barrier to future competition. . 

We presently own the following proprietary technology: 

• COMSEC (secure communicatons) interface designs which enable us to 
connect with government-supplied encryption devices 

• RF-shielded packaging, which enables us to work in environments which 
process sensitive information 

• Radio interface designs, which enable us to connect to non-secure radios 
and cellular telephones 

• Low-power-consumption electronics designs, which enable us to work 
with DC and battery power 

• ATR (Aircraft Transport Racking) packaging, which enables us to work in 
vehicular environments such as aircraft, ships, and land vehicles. 

We are presently developing technology for ... 

• briefcase packaging 
• image database systems 
• TEMPEST qualification. 
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TECHNOLOGY 

-PHOTOTELESIS Proprietary 

Our proprietary technology is contained in these subsystems and pruciucts: 

Communication Interface Subsystem 
Cellular 
Satellite 
Two-way Radio 

Encryption Interface Subsystem 
Ground to Air 
Satellite 
Line of Sight 

.Control Processor I 
Forward Error Correction 
Custom communications software . 
Remote control capability 

ATR Package 
Aircraft Transport Racking spec. 
DC or battery power . 
Ruggedized 
Cellular or 
Secure 

Field Package 
Briefcase Portable 
Battery powered 
Cellular or 
Secure 

Image Data Base 
Software Database 
Multi-user . 
Telephone or Secure 

I 
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TECHNOLOGY 
Licensed 

. -.~. 

We buy certain off-the-shelf equipment and license certain technology from Image Data 
Corporation. 

Specific technology we presently license from Image Data includ~.~:,. 

• Processor design 
• Video subsystem design 
• Software design. 

Our unique value added lies in: 

• Communications subsystems 
• Packaging 
• Specialized software. 

• • w ,...-, ... '~ 
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PRODUCTS 

Introduction 

In this section of the business plan we will introduce our products. We will provide a 
rationale as to how we arrived at our product mix. Then we will give you specific 
information about each of the products. Finally, we will provide a product availablility 
schedule showing our product timetable. 

Promotional literature containing further information about our products is included in this 
package for your information. 

About our products 
Basically, our products consist of a matrix of packaging and communications options. Not 
all combinations are offered because not all combinations make sense. Essentially, we 
provide configurations to suit the practical requirements of the government's various 
combinations of applications and communications requirements. 

PHOTOij'lgl1,~~ONFIDENTIAL 

911



I 

I 
oJ 

] 

J 
] 

l 
-.J 

I 
J 

--I 

J 

MW<JII P 

PRODUCTS 

Strategy 

Our product strategy 
Our product strategy begins with commercially available products, to which we add 
significant proprietary value. These enhanced products become our product line. 

Core Technology 
We begin with standard, "off-the-shelf" technology from Image Data Corporation: 

·PHOTOPHONETM 
• PHOTOBRIDGETM 
• PHOTOGATETM 

Added Technology 
Then, after acquiring off the shelf base units, we develop new designs based on 
technology licensed from Image Data, integrate off-the-shelf OEM components, and then 
add our proprietary technology. 

Result 
The resulting products and systems comprise the PHOTOTELESIS product family. This 
strategy is illustrated on the facing page. 
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PRODUCTS 

Strategy Illustration 

Here, in graphic form, is the product strategy discussed on the previous page. 

I 
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Interface Subsystems 
Packaging 
Software 
System Integration 

OFF THE SHELF PRODUCTS 

Printers 
Cameras 
Personal Computers 
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PRODUCTS 

Packaging Options 

Different appications require different packages; our product line meets those 
requirements. 

Desktop Products: 

.. ATR Products 

000 

C) C) 

€) C) 

• 
Briefcase Products 

Network Products 

. Our desktop family allows image 
communications in the office, acting as a 
"base station" for remote units located in the 
field. 

Our ATR family puts image communications 
to work in the field, where it may be mounted 
on: 
• aircraft, 
• shipboard, or 
• in a vehicle. 
We offer both secure and non-secure 
versions for many types of existing 
communications systems. 

Our briefcase family is the ultimate in 
portable image communications, with battery 
operation and a full range of secure and non
secure communications options . 

:.~ 

We meet needs for networking images with: 

• ImageBase, for remote image storage and 
retrieval. 
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MicroRIT Proposal 

2 November 1995 

EXECUTIVE SUMMARY 

This unsolicited proposal describes a state-of-the-art image transmitter that is specifically 
designed for field agent applications with handheld and vehicle mounted digital/secure radios. 
The MicroRIT image transmitter will capture and transmit high quality monochrome or color 
images over typical radio circuits, such as the Government Saber Secure Radio on the B-Radio 
net or commercial cellular phone circuits. The MicroRIT is unique be.cause it can transmit a high 
quality image in ten to twenty seconds from a unit that is small, low power, and low cost. This 
unique capability is currently unavailable and is crucial for field law enforcement applications. 

This MicroRIT miniaturized image transmitter proposal is submitted by PhotoTelesis, a Business 
of Texas Instruments Incorporated. The Photo Telesis group is a world leader in Tactical Image 
Transmission technology, and Texas Instruments (TI) is a world leader in Digital Signal 
Processing technology and Micro Electronics. technology. The proven track re'cords and 
technology bases of the PhotoTelesis/TI combined team places this technically challenging 
program well within reach. 

1.0 The PhotoTelesis Organization Background: 

PhotoTelesis·has a 10 year history of specialization in Government tactical image transmission. 
PhotoTelesis is the leader in tactical transmission of monochrome or color imagery, captured 
from either television or digital cameras over Government secure radios, Government satellite 
circuits, and commercial cellular and satellite radios. 

The company has installed more than 1000 systems within the Anny, Navy, Air Force, Special 
Operations, Federal Law Enforcement, and Intelligence groups. These systems have been used in 
classified . and unclassified operations. The Photo Telesis name has become well known as the 
leader in the tactical image transmission field. 

The Photo Telesis comprehensive product line provides users with a full complement of 
hardware .and software, to support operation from various platforms, including: 

~ Man Portable Applications 

~ Covert Operations 

~ Aircraft Platforms 

~ Ground Vehicle Platforms 

~ Eortable Base Stations. 

~ Fixed Base Stations 
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The tactical communications functions of the PhotoTelesis products include: 

=> Distribution of images, text and data over all government secure voice bandwidth 
circuits. 

=> Database Archiving of stored images and text data. 

=> Traditional Data Processing activities in MS-DOS and Windows 

=> Interoperability with Government NITFS 2.0 "National Imagery Transmission Systems" 

Distinctive Competence 

A unique blend of Independent Research and Development, combined with commercial off-the
shelf technology, has allowed PhotoTelesis to offer products with innovative designs and 
superior performance at competitive prices. The modular construction of products allows easy 
technology insertion of hardware and software enhancements lowering life cycle costs. 

The success of PhotoTelesis can be attributed to a commitment to service and providing 
. solutions to our customer problems. Our reputation has been earned by focusing our expertise in 

the following key areas: 

• ReliablelDependable Transmission of Data .. Imagery and Data can be sent from a harsh' 
tactical environment where air time for transmissions is limited. Users depend upon their 
equipment to transmit images and data reliably over wideband SA TCOM or narrowband 
communication channels. To compensate for natural and man-made noise, PhotoTelesis' 
proprietary protocols incorporate error correction techniques and compression algorithms that 
provide both efficient and reliable transmissions. These message and image transmission 
protocols are specifically designed. for noisy narrow-band radio communications, and are 
currently heavily used in operations involving Command, Control, Communications, and 
Intelligence (C4I) applications. 

• Ease of Operation for the User. The operational simplicity and versatility of both hardware 
and software design allow non-technical user compatibility with a wide range of cryptologic 
devices, secure telephones, and radios. The systems are designed to be automatically configured 
by cable connections reducing hardware damage by operator error. The equipment is built with 
user friendly interfaces (GUI) or a menu driven sc;reen. 

• Products for Various Platforms. The company has focused on customer requirements to 
develop, with IR&D funds, products used on various platforms, i.e., vehicle, aircraft, and man
portable units. This has resulted in building a. repertoire of off-the-shelf products for Aircraft, 
Special Operations, and Law Enforcement. 

-]--- -.- -Rapid-}!.roducLDeyelopment._ _PJJ.otoTelesis has reduced the time and cost of product 
development, from product definition through design, development, and pilot producfioii:-Tliisis-'
accomplished by significant technology re-use, in conjunction with strong specialized skill sets 
of the engineering team. The majority of the Phot~Telesis products have been sold as Non-
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Developed-Items on Indefinite Delivery Order or Fixed Priced Contracts, thus reducing customer 
financial and technical risks. 

1.1 Texas Instruments (TI) Incorporated Background: 

Texas Instruments has diverse capability in micro-electronics, Government, commercial, and 
consumer products. TI is a high technology company with sales or manufacturing operations in 
more than 30 countries; a major supplier of integrated high performance EO based fire control 
systems, high performance processors, thermal sensors, missile systems, and radar components 
to the U.S. Department of Defense (DoD). The MicroRlT program will utilize several key Tl 
capabilities: 

TI is a world leader in Digital Signal Processing (DSP) technology. The DSP is key to the 
MicroRlT's small size, low power, and low cost. Commercial technology and the capability for 
high volume production also provide opportunity for significant unit cost reductions, allowing 
for extensive deployment of the technology at a very affordable cost. 

1.2 The Combined PhotoTelesisrrexas Instruments Team: 

On August 18, 1995, PhotoTelesis Corporation was acquired by Texas Instruments Incorporated. 
PhotoTelesis' expertise with tactical image transmission combined with the fmancialstrength of 
Texas Instruments offer our customers innovative and cost effective tactical imaging product 
solutions. 

PhotoTelesis and Texas Instruments have a two year continuing history of cooperation and 
teaming . on other Government imagery programs, including the US Army Hunter Sensor Suite 
program and the Lightweight Video Reconnaissance System (L VRS) program. 

PhotoTelesis/Texas Instruments is excited about the opportunity to provide new state-of-the-art 
capability through more closely integrated efforts on the part of all team members. 

1.3 The Program Background: 

Tactical Imagery has proven to be the most efficient and quickest means to distribute critical 
information to the decision maker. Imagery in the field can provide agents with near-real time 
secure surveillance that improves their situational awareness, suspect identification capability, 
and thus, reduces allocation of limited personnel resources. Unfortunately, both military and 
commercial products used for transmission of Tactical Imagery are currently unsuitable for law· 
enforcement because the military products are too large and too expensive, and the commercial 
products are too large and are not capable of operation over Government tactical radio circuits . 

.. -Gurrent--generation-Remote-lmage-T-ranscei:vers--(RIl'.s}.manufactur.e.d J~:x .PhptQ.Telesis are. in ._ .. __ . __ 
operation over the Motorola digital radio systems owned by the Government for the. purpose of 
transmitting secure (encrypted) imagery froftl mobile platforms to fixed sites. 
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Still Imagery is being transmitted using the SABER II, with the Secure INDICTOR option, at 
12Kbps. A primary requirement of maintaining minimum data transmission times and a quick 
restoration of the radio-to-voice communications have been met in product demonstrations of 
this capability. At a recent test, using the PhotoTelesis man-pack TAC-RIT, monochrome 
images at a resolution 592 by 440, 8-bit pixels were transmitted in 8 seconds using Wavelet 
compression, and 21 seconds using industry standard JPEG compression. 

This proposal describes an engmeermg program that miniaturizes the Photo Telesis current 
capability into a very small, covert, low power Remote Image Transmitter (MicroRlT) 
specifically designed for agent use. The primary goals for field agent use are: 

=> Very Small Size (Cellular phone size) 

=> Low Power (2-4 watts) 

=> Simple User Interface 

=> Fast Transmission Time 
=> Monochrome or Color Use 

920



SECTION 2 

.. TECHNICAL .. -; ... 

~ .... ". 

"'A' ··<·D."P·R· , ......•... () ... ·····'~4.:,~.H·' .. , '. .£. ".; . .;;ft(:~> ...... . 

--, 

.'., , 

:.' 

921



-\ 
I 
I 

;oi 

'1 
I 

j 

'"'1 
I 

:J 

7] 
:::l 

I 

", 
I 

J 

I 
I 
! 
I 

.-J 

] 
.-J 

, 

i 
-' 

TECHNICAL APPROACH 

Until the advent of small, low power digital signal processor (DSP) semiconductors, the 
MicroRIT was unfeasible. Now, however, such DSP's allow the design of very small, but highly 
sophisticated data acquisition and processing devices. In fact, the DSP component is the heart of 
the MicroRlT, controlling all aspects of its operation from video acquisition, to image 
compression, to tactical communications protocol, to user interface. 

A digital signal processor, or DSP, is a special type of microprocessor that has been highly 
optimized for numerical computations (namely digital signal processing) which involve long 
sequences of multiplication and addition operations. Digital filters, spectrum analyzers, and data 
compression algorithms fall squarely in this category. While the DSP is not often used as a 
generalized host processor (such as an 80486, Pentium, or 68000), it can certainly be used as a - . 
host CPU. Because of the particular hardware optimizations that were implemented for digital 
signal processing, a DSP tends to have smaller address spaces (under 1" megabyte) and less 
support for string-oriented operations (for handling character strings). However, several DSP' 
variants can ,quite easily be used as an embedded controller and signal processor - obviating the 
need for two separate processors. This often simplifies the hardware design and interprocessor 
communications mechanisms. 

The MicroRIT was conceptualized specifically with a DSP as the system controller in mind to 
reduce the size and power requirements of the unit. In addition, to controlling the overall system 
function, the DSP is responsible for controlling the digitization of video, the compression of this 
captured video, and the communications protocol and link-layer interface. These functions would 
occur serially. That is, it would not be possible to be capturing video while sending a compressed 
image at the same time. This one-at-a-time restriction is due to two problems. The first is the 
l¥nited amount of multi-tasking support in the DSP architecture. Few DSP operating systems are 
available that support preemptive multi-tasking. The second is the limited address space of the 
:qSP. Many DSP's have a fairly limited address space - often under 64K words! This will require 
that both the codespace and the dataspace be page-swapped. Page-swapping essentially means 
that only one software function can be active at a time - which implies the serial nature of the 
major functions. 

2.0 Capturing Video 

A conventional frame grabber contains a great deal of circuitry necessary for demodulating the 
video signal, identifying and triggering off the vertical sync signal, stripping the sync signals 
from the image data, digitizing the demodulated data, and storing it in a dual-ported RAM. This 
is required because the host processor has neither access to the raw video signal, nor the 
processing power to execute these functions in a real-time fashion. The DSP used in the 
MicroRlT approach, will however, be controlling the video digitization while itself does the 
vertical sync identification. External analog-to-digital converters (ADC) will still be used to 
digitize the video ".siggal.rather than using any onboard ADC capabilities of the DSP chip, 
because most DSP ADC's are nOtfast enoughto digitize ~rviQeo rate"s (at-leastthose DSP's that
can meet our low-power requirements). Another subtle point about this approach is that video 
need only be digitized on user demand. This implies that the video ADC circuitry only has to be 
energized for 1-2 frame times to acquire the image. Video ADC's can consume several watts if 
left free running. The non-requirement for video output allows this digitization-on-demand 
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approach that should significantly help reduce size, weight, and heat dissipation, as well as 
extend battery life. 

2.1 . Video Demodulation 

A color video signal, in particular a composite color video signal, carries the luminance and color 
(chrominance) information in different frequency bands. Usually, an analog filter is used to 
separate these signals into two analog channels that can then be digitized separately. In order to 
save power and space in the MicroRIT, we will perform this demodulation in software running 
on the DSP after a frame's worth of video data has been captured. Even an S-Video signal carries 
two color channels on the chrominance signal (which is physically separated from the luminance 
channel). The same type of software demodulation will be done on the S-Video chrominance 
channel for S-Video. The video demodulatio"n is performed after a frame acquisition, not during. 
This is significant because it restricts the MicroRIT to performing system functions in a serial 
fashion. That is, one high level function after another is performed by the central processor (the 
DSP). There is no multitasking of system functionality in the MicroRIT. This is due in part to 
the lack of multitasking DSP operating systems as well as the somewhat limited addressing 
capability oftoday's DSP's (under 1 megabyte of codespace). Thus, after the user specifies that 
an image is to be acquired, the video digitization circ~itry powers up; acquires a frame of video 
data, and passes control to the video demodulation software which then separates luminance 
from the color signal by a digital filter. 

2.2 Image Compression 

After the image has been digitized, separated, and demodulated by the system DSP, it will be 
compressed with either the JPEG or Photo Telesis wavelet image compressor. This choice is user 
selectable (via the set of buttons and alphanumeric display). The wavelet compressor is well 
suited to the S-Video type of input since it was designed to work on LlCr/Cb video data. Like all 
other PhotoTelesis implementations of the wavelet codec, the user will be able to select several 
choice of compression ratio andlor "quality". PhotoTelesis is constantly improving its image 
compression technology. These improvements affect compression/decompression time and 
image quality. They also affect compression features such as, quality .. specification (Q-Factor), 
multiresolution compression, and industry standardization. The contractor will strive to 
incorporat~. image compression improvements into the MicroRIT product, subject to the. program 
schedule. 

2.3 Image Storage 

There will·be enough battery-backed SRAM within the MicroRIT to hold 40 wavelet compressed 
color images. These can be held on-board until downloaded to a host computer via an RS-232 
port. Originally, it was conceived to use a PCMCIA SRAM card for this image storage. 
However, the physical size of the mechanical PCMCIA slot and the extra interface circuitry was 
not justified. If the images are stored within the MicroRIT, the user will have to bring back 
something, be it the MicroRIT or a PCMCIA card, in order to offload the images to some sort of 

--Base-Station unit~ Thus-, the-SRAM-memory was chosen.over PCMCJA. 

2.4 Communications 

The MicroRIT will be able to connect to all standard COMSEC equipment including STU-Ill's, 
SINCGAR's, SABER and RACAL (MHSR) radios, KY-57; KY-58, arid Sunburst. The DSP 
processor will run the PTAC and PTAC-2 (required for file pull capability) protocols in order to 
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be backward compatible with existing PhotoTelesis equipment. The DSP will also directly 
control all COMSEC control lines (PTT, BDMC, etc.) as well. The nsp and some glue logic will 
essentially replace the original EIS card of the PhotoTelesis ACT product line. 

Note that this version of the MicroRlT will not include the NITFS T ACO-2 protocol. There is an 
assumption that the MicroRlT will be communicating with other PhotoTelesis equipment (i.e., 
Base Stations) which do have the TACO-2 capability. 

Note that the automatic voice/data cutover modes for the KY-57 and KY-58 will not be 
implemented. Manual data switching will be used. 

2.5 User Interface 

The user will be able to interface to the MicroRlT two ways: 1) the set of onboard pushbuttons, 
2) an RS-232 cable linking the MicroRlT to a host computer. There will be five (5) buttons on 
the MicroRIT to control normal operation of the system. There will also be an alphanumeric 
display for status and menu information. The functions on the MicroRlT will include power 
(on/off), capture, send, and menu. The menu will allow the specification of compression type, 
compression ratio, protocol, call sign information, sendlhold modes, etc. 

The RS-232 interface to the MicroRIT will be used for 3 functions: 1) Update system software 
(stored in FlashRAM on the MicroRIT), 2) download configuration information to the MicroRIT 
(call sign lists, compression defaults, etc.), and 3) download compressed/stored images from the 
MicroRIT to a workstation (such as an MIT-3Dl). This will be a very simple RS-232 interface 
with a subminiature connector on the MicroRIT to the standard 9-pin COM connector on a PC. 

2.6 Hardware 

2.6.1 Packaging. The MicroRIT is designed to utilize standard snap on. cellular telephone 
batteries. Several battery sizes and capacities are available from telephone retail outlets. The 
MicroRIT's overall size approximates that of a hand-held cellular flip-phone. High capacity 
battery life is estimated at 1 hour of full operation, with standby time approaching 30 hours. 

The initial design and packaging will be implemented with an aluminum machined case. The 
finish will be black anodized for cosmetic finish. High volume applications could be done with a 
plastic injected molded case, but these costs are not included in the funding proposals submitted. 
A conceptual drawing is shown in Figure 1. The display and interface panel will allow system. 
status and operational menus to be displayed to the operator. There is a recessed subminature-D 
connector on the bottom edge of the unit that provides all input/output connections. If this unit is 
used -in embedded system applications, external power can also be provided through this same 
connector. The connector is recessed to prevent damage to the connector by accidental dropping 
or stricking other objects. The connector is installed on the bottom edge to provide best comfort 
to the operator when the cable is installed. 

This MicroRIT package design will also include the ability to embed 'thls device in higner'· . 
capability equipment. Examples include radios, portable video equipment, or other equipment 
including cameras and radio transmission capabilities. This concept is similar to equipment with 
font cartridges, game cartridges, etc. The operator interface and display panel will not be 
included on these embedded applications. Power will be supplied through the external I/O 
connector. 
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2.6.2 Hardware Implementation. The MicroRIT architecture is based on the Texas 
Instruments TMS320 series of Digital Signal Processors. This DSP is the core of the design, 
with additional components providing the input/output interfaces to the operator, external power 
source, radios/Cryptos, and external computer links. There is one D-subminiature connector that 
provides these 110 functions. There are 5 control buttons, along with an alpha-numeric LED 
display for operator control and feedback status. The Overall block diagram is shown in Figure 
2. 

2.6.3 Memory. The memory implemented in the MicroRIT consists oflow-power Static Rams 
(S-Rams). These memories are page partitioned to provide both program storage, raw video data 
workspace, as well as compressed video image storage. The design goal is to provide the 
capability to store a minimum of 40 images of 32K each in compressed image size. The 
architecture provides one memory page per image when storing compressed images. 

2.6.4 110 Ports. There are 2 input/output Serial ports incorporated into the design. One is 
designated for communication over radios, Crypto's, and STU type telephone devices. The other 
is intended for interfacing to other standard RS-232 computer devices such as Global Positioning 

. Systems, some camera devices, and personal computer links for downloading image data or 
downloading operating program software. If the system needs to be reprogrammed for different 
mission requirements, the planned mechanism is to download from any serial computer device, 
the operating parameters and program software. . If the user elects to save images, rather than 
send them immediately, these saved images could also be downloaded from the internal S-RAM 
memory via this serial port. 

2.6.5 Power Sources. The MicroRIT is powered from either an attached cellular phone 
compatible battery, or via external power input through the I/O connector. For extended 
operating times, the external power mode is used. The input DC voltage range is 5.5-8.0 volt. 

--------------------- -- --- ---- -- --- -_._--
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COST-

The project represents a significant development effort with a medium level of risk. The 
contractor is keenly aware of the budget constraints and has taken steps to reduce the 
government's cost. The proposed cost has been reduced by the contractor's program investment 
of $576K and utilization of the contractor's Image Compression and Communication Software, 
which was previously developed with IR&D funds. 

The development effort is allocated into hardware engmeenng and software engmeenng as 
follows: 

Hardware 
Software 
Total Development Effort 
Less:Contractor's Investment 
Cost to government 

$661,093.80 
$984.492./1 

$1,645,586.0 I 
($645.586.01) 

$1,000,000.00 

Upon completion of the project the government will receive 2 prototypes. The production cost 
per unit is targeted to be $3,000.00-$4,000.00 in lot sizes of 100. Cost reductions are possible 
by tooling.the cage for plastic injection molding based upon higher volumes. 

3.0 Schedule 

The contractor antICIpates the project will require 12 months from inception to prototYpe 
delivery. After prototype delivery, unit production could begin immediately. Attached are 
program schedules for Hardware and Software. 

3.1 GFE 

The contractor will require two SABRE II radios for testing during the program. 

3.2 Personnel 

The contractor will assign two Engineering managers and one program manager to this project. 
Their resumes are attached: 

SOFTWARE 

Dr. Bruce Mather.. ................ Manager of Software Engineering 

ELECTRONICS HARDWARE 

Roger Ves!.. .......................... Manager of Hardware Engineering 

PROGRAM MANAGEMENT 

Bill Kidd ............................... Program Manager 

3.3--Attachments: 

1. Micro-RIT Technical Specifications 

2. Block Diagram 

3. Drawing 

4. Program Schedule 

5. Detail Costs 
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Video Input: 

Image Storage: 

Video Output: 

Audio: 

Comms: 

.RS-232 Interface: 
download, etc.) 

User Controls: 

Display: 

MicoRIT Functional & Physical Specifications 

ColorfMonochrome 
Composite/S-Video 
640 x 480 x 16-bit color (8-bit grayscale) 
768 x 512 

Onboard flash (or battery-backed SRAM) for 40 + compressed color images (@32K) 

None 

Digitized voice annotation will be provided 

PTAC (KY -57, Sunburst/STU-III, Sincgars, Saber) 

External GPS receiver, S/W update, offload images, system configuration (call sign 

Five (5) buttons - (1) On/Offand (4) controls: 
On/Off switch, Call Sign Select, Grab Image, Send Image, Settings (scrolls menus) 

5x7 dot alpha-numeric low power green LED's (like cellular phones) 
One (1) flashing "battery low" LED 

* User Controls & Display are optional for embedded applications (i.e., RlT can be built without them) 

Power: 2-4 watts @ full operation (idle mode when not doing imaging portion) 

Battery: Internal battery and/or external power 
30 hours idle, 1 hour operational 
Disposables or Rechargeable (like cellular phone) 

Weigh~: 1 pound (plastic) 1.5 pounds (metal) 

Size: 1" x 4" x 3" (Hand-Held Cellular Size) 

Tern perature: 

System does only one function at a time: 

Grab image one frame at a time 
Color demodulation 
Image Compression 
Store image ( 40+) 
Send Image 

Modem functions - built in FEC 

< 5 seconds (to grab, demodulate, and compress) 
< 1 second per i,mage 
12Kbit line - 15 seconds goal for image xmit; up to 64Kbit comm link 

. Remote Control (configure) capCl;bility: 

New call signs 
Set compression ratio 
Snap picture 
Retrieve image 

Texas Instruments Competition Sensitive 
2-Nov-95 929
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BRUCE C. MATHER 
Manager of Software Engineering 

PhotoTelesis ... a business of Texas Instruments Incorporated 

Dr. Mather joined PhotoTelesis Corporation in December 1993, as Director of Software 
Engineering. Prior to joining Photo Telesis, he was a Senior Research Engineer at 
Southwest Research Institute where he was employed for seven years. He also serves as 
an Adjunct Professor at St. Mary's University where he teaches a course III Digital 
Speech Processing. 

Among Dr. Mather's technical areas of expertise are robotic systems, image processing, 
machine perception, neural networks, virtual reality, multimedia database systems and 
digital signal processing. He is a inember of the Institute of Electrical and Electronic 
Engineers (IEEE), the Society of Manufacturing Engineers (SME), and the International 
Neural Network Society (INNS). 

Dr. Mather attended the University of Illinois in Champaign, Urbana, where he earned his 
BSEE degree in 1980, his MSEE in 1983, and his PhD in Electrical Engineering in 1986. 
He graduated with highest honors and received the Eta Kappa Nu Senior Honor Award. 
for academic excellence. His PhD dissertation involved advanced, multidimentional 
digital signal processing (DSP) of synthetic aperture radar (SAR) data. 

At Southwest Research Institute, while working in their Advanced Robotics Department, 
he designed and developed interprocess and intercomputer communication and 
synchronization in the C programming language under the Unix operating system. 

In 1991, Bruce joined the Advanced Training Concepts Section at SWRI and was 
instrumental in the development of the Visual Information System multimedia database . 
product which runs under Windows 3.1. He also worked on an IR&D project involving a 
Virtual Environment system for multidimensional data visualization. His other areas of 
interest include speech recognition, position sensing, and holographic sound. 

--- - ---------------- - --- -- --- - -- - --- - - - -- - --
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ROGER D. VEST 
Manager of Hardware Engineering 

PhotoTelesis ... a business of Texas Instruments Incorporated 

1t1r. Vest joined PhotoTelesis Corporation in January of 1994 as Director of Hardware 
Engineering. Previously, he was Manager of Engineering for CompuAdd Express 
Corporation in Austin, Texas. In that position, he reported to the President and was 
responsible for all phases of product development and product sourcing. During his time 
there, three portable computer (notebook) products were introduced. 

Prior to CompuAdd Express, ~1r. Vest was employed by Texas Instruments, also in . 
Austin, for over fifteen years. When he resigned to accept the CompuAdd Express 
position, he was a Senior Member of the Technical Staff. During his last year with TI, 
1t1r. Vest managed a PWB designJIayout center for their Custom Manufacturing Group. 
This effort included initial layout, prototype PWB fabrication, PWB assembly, and 
prototype checkout of customer products for several high volume computer suppliers. He 
has an extensive background in surface-mount technology, including footprint design, 
PWB layout guidelines and automatic test compatibility. He has published several 
articles on surface-mount technology design rules and footprint requirements. 

1t1r. Vest graduated from Texas Tech University in Lubbock, Texas, with a Bachelor of 
Science degree in Electrical Engineering. He was on the Dean's list at the time of his 
graduation. 

" . 

[ .-
"- . 
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WILLIAM A. KIDD 
Program Manager 

PhotoTelesis ... a business of Texas Instruments Incorporated 

Mr. Kidd joined Texas Instruments in June 1988. While assigned to the Airborne 
department of the Defense Systems and Electronics Group, Mr. Kidd was a member of 
the Light Helicopter program where he was the Program Control manager and cost 
account manager for several hundred data item submittals. Follow-on assignments 

~ ~ 

included management support to numerous projects. Most recently Mr. Kidd was 
transferred to PhotoTelesis, a business of Texas Instruments, where he was assigned the 
program management responsibility for the u.S. Army's Light Weight Video 
Reconnaissance System (L VRS). 

Mr. Kidd developed an excellent understanding of DoD acquisition while on active duty 
with the U.S. Air Force from 1967-1988. During his military career he gained more than 
20 years direct experience in DoD Systems Acquisition Management. At the time of his 
retirement, Mr. Kidd was the Commander of Air Force Systems Command's, Systems 
Acquisition School. Previous Air Force program management assignments included the
Pave Tack Pod program, the Pave Tack Forward Looking Infrared (FUR) subsystem, and -
the Pave Tiger Mini-Drone program. Other relevant Air Force assignments include 
schedule planning and control for launch, on-orbit I support, and recovery of satellite 
payloads, and Air Force Plant Representative Officer at a defense contractor's facility, 
responsible for on-site engineering management ofDEMN AL and production programs. 

Mr. Kidd has an MS degree in Engineering Management from Arizona State University, 
Tempe, AZ. His undergraduate BS degree in Mechanical Engineering, was received from 
Grove City College, Grove City, P A. 
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Electronic Patent Application Fee Transmittal 

Application Number: 11617509 

Filing Date: 28-Dec-2006 

Title of Invention: 
Apparatus for Capturing, Converting and Transmitting a Visual Image Signal 
Via A Digital Transmission System 

First Named Inventor/Applicant Name: David A Monroe 

Filer: Jeffrey Darryl Hunt 

Attorney Docket Number: 06-0719 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Extension - 1 month with $0 paid 1251 1 130 130 944



Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Total in USD ($) 130 
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Electronic Acknowledgement Receipt 

EFSID: 5143936 

Application Number: 11617509 

International Application Number: 

Confirmation Number: 4247 

Title of Invention: 
Apparatus for Capturing, Converting and Transmitting a Visual Image Signal 
Via A Digital Transmission System 

First Named Inventor/Applicant Name: David A Monroe 

Customer Number: 67589 

Filer: Jeffrey Darryl Hunt 

Filer Authorized By: 

Attorney Docket Number: 06-0719 

Receipt Date: 13-APR-2009 

Filing Date: 28-DEC-2006 

TimeStamp: 16:34:41 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $130 

RAM confirmation Number 2681 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size(Bytes)/ I Multi ,I Pages 
Number Message Digest Part /.zip (ifappl.) 946



63018 

1 Amendment After Final ResptoFinalOA04132009.pdf no 15 
7bab3 90ecS ccaOc94 7 c8f33 d a 760efed 702 7 

dl23 

Warnings: 

Information: 

5233293 

2 Rule 130, 131 or 132 Affidavits AffidavitMonroe 1 0336470.pdf no 115 
4ecd2b8888475ae768ac42d7e4f4f413aaS 

e9c7 

Warnings: 

Information: 

30043 

3 Fee Worksheet (PTO-06) fee-info.pdf no 2 
8beca9f2aaf7 as 7 Sb4d 1 afd eOcd9c621 d 80b 

bb22 

Warnings: 

Information: 

Total Files Size (in bytes) 5326354 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.c. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.c. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.c. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.c. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/l 05) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 11/617,509 12/28/2006 D To be Mailed 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY D OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($) 

D BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (b), or (e)) 

D SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A N/A 

D EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS . X $ = OR X $ = 
(37 CFR 1.16(i)) minus 20 = 

INDEPENDENT CLAIMS . X $ = X $ = 
(37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 1 00 

DAPPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

04/13/2009 REMAINING NUMBER PRESENT 
RATE ($) 

ADDITIONAL 
RATE ($) 

ADDITIONAL 
I- AFTER PREVIOUSLY EXTRA FEE ($) FEE ($) 
Z AMENDMENT PAID FOR 
W 

Total (37 CFR ~ 1.16(1)) • 34 Minus •• 42 = 0 X $ = OR X $52= 0 
0 

Independent Z · 7 Minus ***3 = 4 X $ = OR X $220= 880 
W 37 CFR 1.16 hll 

~ D Application Size Fee (37 CFR 1.16(s)) « 
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 880 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE ($) 
ADDITIONAL 

RATE ($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE ($) FEE ($) 

I-
AMENDMENT PAID FOR 

Z Total (37 CFR · Minus .. = X $ = OR X $ = 
W 1.161111 

~ Independent · Minus ... = X $ = OR X $ = 
0 (37 CFR 1.16(h)) 

Z D Application Size Fee (37 CFR 1.16(s)) W 
~ D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) « OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". !DIANE JOHNSON/ 
••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of mformatlon IS required by 37 CFR 1.16. The mformatlon IS required to obtam or retam a benefit by the public which IS to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 11/617,509 12/28/2006 D To be Mailed 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY D OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($) 

D BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (b), or (e)) 

D SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A N/A 

D EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS . X $ = OR X $ = 
(37 CFR 1.16(i)) minus 20 = 

INDEPENDENT CLAIMS . X $ = X $ = 
(37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 1 00 

DAPPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

04/13/2009 REMAINING NUMBER PRESENT 
RATE ($) 

ADDITIONAL 
RATE ($) 

ADDITIONAL 
I- AFTER PREVIOUSLY EXTRA FEE ($) FEE ($) 
Z AMENDMENT PAID FOR 
W 

Total (37 CFR ~ 1.16(1)) • 34 Minus •• 42 = 0 X $ = OR X $52= 0 
0 

Independent Z · 7 Minus ***7 = 0 X $ = OR X $220= 0 
W 37 CFR 1.16 hll 

~ D Application Size Fee (37 CFR 1.16(s)) « 
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE ($) 
ADDITIONAL 

RATE ($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE ($) FEE ($) 

I-
AMENDMENT PAID FOR 

Z Total (37 CFR · Minus .. = X $ = OR X $ = 
W 1.161111 

~ Independent · Minus ... = X $ = OR X $ = 
0 (37 CFR 1.16(h)) 

Z D Application Size Fee (37 CFR 1.16(s)) W 
~ D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) « OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /SHIRELL m. CARMICHAEL! 
••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of mformatlon IS required by 37 CFR 1.16. The mformatlon IS required to obtam or retam a benefit by the public which IS to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Doc code: RCEX PTO/SB/30EFS (04-09) 
Doc description: Request for Continued Examination (RCE) Approved for use through 05/31/2009. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

REQUEST FOR CONTINUED EXAMINATION{RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
11/617,509 I Filing I 2006-12-28 

Docket Number 
06-0719 I Art I 2625 Number Date (if applicable) Unit 

First Named 
David A Monroe 

Examiner 
Houshang Safaipour 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

~ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

D Enclosed 

D Amendment/Reply 

D Information Disclosure Statement (IDS) 

D Affidavit( s)/ Declaration( s) 

D Other 

MISCELLANEOUS 

D Suspension of action on the above-identified application is requested under 37 CFR 1.1 03( c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

D Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No 504128 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

~ Patent Practitioner Signature 

D Applicant Signature 

EFS - Web 2.1.12 
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Doc code: RCEX PTO/SB/30EFS (04-09) 
Doc description: Request for Continued Examination (RCE) Approved for use through 05/31/2009. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Signature of Registered U.S. Patent Practitioner 

Signature /Jeffrey D. Hunt! Date (YYYY-MM-DD) 2009-05-06 

Name Jeffrey D. Hunt Registration Number 38189 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 

EFS - Web 2.1.12 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U .S.C. 2(b)(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS - Web2.1.12 952



Electronic Patent Application Fee Transmittal 

Application Number: 11617509 

Filing Date: 28-Dec-2006 

Title of Invention: 
Apparatus for Capturing, Converting and Transmitting a Visual Image Signal 
Via A Digital Transmission System 

First Named Inventor/Applicant Name: David A Monroe 

Filer: Jeffrey Darryl Hunt/Jacob Cowart 

Attorney Docket Number: 06-0719 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Extension - 1 month with $0 paid 1251 1 130 130 953



Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Request for continued examination 1801 1 810 810 

Total in USD ($) 940 
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Electronic Acknowledgement Receipt 

EFSID: 5286675 

Application Number: 11617509 

International Application Number: 

Confirmation Number: 4247 

Title of Invention: 
Apparatus for Capturing, Converting and Transmitting a Visual Image Signal 
Via A Digital Transmission System 

First Named Inventor/Applicant Name: David A Monroe 

Customer Number: 67589 

Filer: Jeffrey Darryl Hunt/Jacob Cowart 

Filer Authorized By: Jeffrey Darryl Hunt 

Attorney Docket Number: 06-0719 

Receipt Date: 06-MAY-2009 

Filing Date: 28-DEC-2006 

TimeStamp: 14:59:02 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $940 

RAM confirmation Number 1130 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size(Bytes)/ I Multi ,I Pages 
Number Message Digest Part /.zip (ifappl.) 955



37376 

1 
Request for Continued Examination 

rce.pdf no 3 
(RCE) 

Sfc6ce31 e1433628d931 e3388a937356d6f 
8b84 

Warnings: 

This is not a U5PTO supplied RCE 5B30 form. 

Information: 

32154 

2 Fee Worksheet (PTO-875) fee-info.pdf no 2 

18560Se87ae671474dOd9d9876d88c6fbc9 
a6633 

Warnings: 

Information: 

Total Files Size (in bytes) 69530 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.c. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.c. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.c. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.c. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/l 05) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STAlES P A lENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.o. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

67589 7590 

MOORE LANDREY 
1609 SHOAL CREEK BLVD 
SUITE 100 
AUSTIN, TX 78701 

08/20/2009 
EXAMINER 

SAFAIPOUR, HOUSHANG 

ART UNIT PAPER NUMBER 

2625 

DATE MAILED: 08/20/2009 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

111617,509 12128/2006 David A Monroe 06-0719 4247 

TITLE OF INVENTION: APPARATUS FOR CAPTURING, CONVERTING AND TRANSMITTING A VISUAL IMAGE SIGNAL VIA A DIGITAL 
TRANSMISSION SYSTEM 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisiona1 NO $1510 $300 $0 $1810 11120/2009 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.c. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I, Review the SMALL ENTITY status shown above, 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A, If the status is the same, pay the TOTAL FEE(S) DUE shown 
above, 

B, If the status above is to be removed, check box Sb on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A, Pay TOTAL FEE(S) DUE shown above, or 

B, If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 112 
the ISSUE FEE shown above, 

II, PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required), If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted, If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B, 

III, All communications regarding this application must give the application number, Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary, 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 
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I 

PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

67589 7590 08/20/2009 

MOORE LANDREY 
1609 SHOAL CREEK BLVD 
SUITE 100 
AUSTIN, TX 78701 

APPLICATION NO. I FILING DATE 

ll/617,509 12128/2006 

I 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. 

David A Monroe 06-0719 4247 

TITLE OF INVENTION: APPARATUS FOR CAPTURING, CONVERTING AND TRANSMITTING A VISUAL IMAGE SIGNAL VIA A DIGITAL 
TRANSMISSION SYSTEM 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

SAFAIPOUR, HOUSHANG 2625 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

o Change of correspondence address (or Change of Correspondence 
Address form PTO/SBIl22) attached. 

o "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa Customer 
Number is required. 

PUBLICATION FEE DUE PREVo PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

358-474000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1810 11120/2009 

2 ________________________ _ 

3 ________________________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

o Issue Fee o A check is enclosed. 

o Publication Fee (No small entity discount permitted) o Payment by credit card. Form PTO-2038 is attached. 

o Advance Order - # of Copies _________ __ o The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

5. Change in Entity Status (from status indicated above) 

o a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Dme _____________________ __ 

Typed or printed name ______________________ __ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.c. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
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UNITED STAlES P A lENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

111617,509 12128/2006 

67589 7590 08/20/2009 

MOORE LANDREY 
1609 SHOAL CREEK BLVD 
SUITE 100 
AUSTIN, TX 78701 

FIRST NAMED INVENTOR 

David A Monroe 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.o. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

06-0719 4247 

EXAMINER 

SAFAIPOUR, HOUSHANG 

ART UNIT PAPER NUMBER 

2625 

DATE MAILED: 08/20/2009 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29,2000) 

The Patent Term Adjustment to date is 134 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 134 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571)-272-4200. 
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Application No. Applicant(s) 

Notice of Allowability 
11/617,509 MONROE, DAVID A 
Examiner Art Unit 

HOUSHANG SAFAIPOUR 2625 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
Ali claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. IZI This communication is responsive to RCE filed on 5/6/09. 

2. IZI The allowed claim(s) islare 43-73. 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. D A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No.lMail Date __ . 

(b) D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No.lMail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.B4(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. D DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. ~ Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. D Information Disclosure Statements (PTO/SB/08), 
Paper No.lMail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/Houshang Safaipour/ 
Primary Examiner, Art Unit 2625 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No.lMail Date __ . 

7. ~ Examiner's AmendmenUComment 

8. ~ Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No.lMail Date 20090718 
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Application/Control Number: 111617,509 

Art Unit: 2625 

EXAMINER'S AMENDMENT 

1. An examiner's amendment to the record appears below. Should the changes 

Page 2 

and/or additions be unacceptable to applicant, an amendment may be filed as provided by CFR 

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 

payment of issue fee. 

Authorization to amend the claims was given in telephone interview with Jeffrey D. Hunt 

(Registration No. 38,189) on August 12,2009. 

In the claims: 

62. (currently amended) The apparatus according to claim ~ Ql and further comprising: 

the first housing section being supported for pivotal movement relative to the second housing 

section about a pivot axis. 

74. Canceled 

75. Canceled 

76. Canceled 

/Houshang Safaipour/ 
Primary Examiner, Art Unit 2625 
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Application/Control Number: 111617,509 

Art Unit: 2625 

DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

Page 3 

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 allowance or after an Office action under Ex 

Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible 

for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17 ( e) has been 

timely paid, prosecution in this application has been reopened pursuant to 37 CFR 1.114. 

Applicant's submission filed on 05/0612009 has been entered. 

Reasons for Allowance 

2. Claims 1-42 and 74-76 are canceled. 

3. Claims 43-73 are allowed. 

4. This is examiner's statement of reasons for allowance. 

Regarding claims 43-73, the prior art, either singularly or in combination, does not teach 

or suggest an apparatus comprising: 

a portable housing, the portable housing being wireless: 

an image collection device supported by the portable housing, the image collection 

device being operable to provide visual image data of a field of view; 

memory supported by the portable housing, the memory being suitable to receive visual 

image data in digital format, the memory being suitable to retain the visual image data in digital 

format, 

an input device supported by the portable housing, the input device being operable by the 

user; 

962



Application/Control Number: 111617,509 

Art Unit: 2625 

Page 4 

operation of the input device by the user enabling the memory to retain the visual image 

data in digital format, the memory being suitable to provide retained visual image data in digital 

format; 

media supported by the portable housing, the media being suitable to embody at least one 

compression algorithm; 

at least one processing platform supported by the portable housing, the at least one 

processing platform being operable to execute the at least one compression algorithm, the at least 

one processing platform being provided the retained visual image data in digital format, 

execution of the at least one compression algorithm providing compressed visual image data; 

a display supported by tile portable housing, the display being operable to display for 

viewing by a user a perceptible visual image of the field of view, the perceptible visual image 

being generated from the visual image data in digital format; 

a mobile phone supported by the portable housing, the mobile phone being operable to 

send to a remote recipient a wireless transmission, the wireless transmission conveying the 

compressed digital image data; and 

movement by the user of the portable housing commonly moving the image collection 

device, 

movement by the user of the portable housing commonly moving the display. 

The features identified, in combination with other claim limitations, are neither suggested 

nor discussed by the prior art of record. 
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Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to HOUSHANG SAF AlP OUR 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, Edward Coles can be reached on (571)272-7402. 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. 

IHoushang Safaipourl 
Primary Examiner, Art Unit 2625 
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Approved for use through 07/3112012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMS control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
11/617,509 

1 

Filing 
1 2006-12-28 

Docket Number 
06-0719 1 Art 

1

2625 
Number Date (if applicable) Unit 

First Named 
David A Monroe 

Examiner 
Houshang Safaipour 

Inventor Name 

This is a Request for Continued Examination (RCEI under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

[g] Enclosed 

D Amendment/Reply 

[g] Information Disclosure Statement (IDS) 

D Affidavit(s)1 Declaration(s) 

D Other 

MISCELLANEOUS 

D 
Suspension of action on the above-identified application is requested under 37 CFR 1.1 03(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

D Other 

FEES 

The RCE fee under 37 CFR 1.17(el is required by 37 CFR 1.114 when the RCE is filed. 
[g] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 504128 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

[g] Patent Practitioner Signature 

D Applicant Signature 

EFS - Web 2.1.15 

972



Doc code: RCEX 
Doc description: Request for Continued Examination (RCEl 
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Approved for use through 07/3112012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMS control number. 

Signature of Registered U.S. Patent Practitioner 

Signature {Jeffrey D. Hunt! Date (YYYY-MM-DD) 2009-10-20 

Name Jeffrey D. Hunt Registration Number 39189 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, caI/1-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (Le., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Applicant: § 
§ 

DA VID A. MONROE § 
§ 

Filed: December 28, 2006 § Art Unit: 2625 
§ 

Serial No.: 11/617,509 § Examiner: H. Safaipour 
§ 

For: § Docket No.: 06-0719 
APPARATUS FOR CAPTURING, § 
CONVERTING AND § 
TRANSMITTING A VISUAL § 
IMAGE SIGNAL VIA A DIGITAL § 
TRANSMISSION SYSTEM § 

§ 

REQUEST FOR CONTINUED EXAMINATION 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Applicant gratefully acknowledges the Notice of Allowance mailed August 20, 2009. 

In response to the Notice of Allowance, Applicant respectfully submits this Request for 

Continuing Examination (RCE) and the accompanying Information Disclosure Statement 

(IDS). Applicant respectfully requests consideration of the IDS and issuance of a Notice of 

Allowance for claims 43-73. Applicant acknowledges that claims 62, 74, 75 and 76 were 

canceled by the Examiner's Amendment. 

The Commissioner is authorized to withdraw or credit any fees, or any underpayment 

of fees, associated with this application from Moore Landrey LLP Deposit Account No. 50-

4128. The undersigned is available by phone at (512) 499-8900 to discuss any issue 

concerning this application at the convenience of the Examiner. 
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Date: October 20, 2009 

CUSTOMER # 67589 
Moore Landrey, L.L.P. 
1609 Shoal Creek Blvd., Ste. 100 
Austin, Texas 78701 
Telephone: (512) 499-8900 
Facsimile: (512) 320-8906 

Respectfully submitted, 

/J effrey D. Hunt! 

Jeffrey D. Hunt, Reg. No. 38,189 
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Application Number 11617509 

Filing Date 2006-12-28 

INFORMATION DISCLOSURE First Named Inventor I David A Monroe 
STATEMENT BY APPLICANT 

Art Unit 2625 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Houshang Safaipour 

Attorney Docket Number 06-0719 

U.S. PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages.Columns,Lines where 

Initial' No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 5136628 1992-08-04 Araki et al. 

2 5164979 1992-11-17 Choi et al. 

3 5400068 1995-03-21 Ishida et al. 

4 7372447 2008-05-13 Jacobson et al. 

5 5042061 1991-08-20 Kaneke et al. 

6 5485504 1996-01-16 Ohnsorge 

7 7310072 2007-12-18 Ronzani 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 
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Application Number 11617509 

Filing Date 2006-12-28 

INFORMATION DISCLOSURE First Named Inventor I David A Monroe 
STATEMENT BY APPLICANT 

Art Unit 2625 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Houshang Safaipour 

Attorney Docket Number 06-0719 

Examiner Cite Kind Publication Name of Patentee or Applicant 
Pages.Columns,Lines where 

Initial' No 
Publication Number 

Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.l Add I 
FOREIGN PATENT DOCUMENTS I Removel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial' No Number3 Code2 i Code4 Date 

Document 
Passages or Relevant 
Figures Appear 

1 JP03089691 1991-04-15 Yamamoto D 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
NON-PATENT LITERATURE DOCUMENTS I Removel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials' No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 Copy of Office Action issued on October 4, 2007 in Appl. No. 11/617,509 (present application). D 

2 Copy of Office Action issued on December 12, 2008 in Appl. No. 111617,509 (present application). D 

3 Copy of Office Action issued on September 27,2004 in Appl. No. 10/336,470 (the parent of the present application). D 

4 Copy of Office Action issued on August 9,2005 in Appl. No. 10/336,470 (the parent of the present application). D 
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INFORMATION DISCLOSURE First Named Inventor I David A Monroe 
STATEMENT BY APPLICANT 

Art Unit 2625 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Houshang Safaipour 

Attorney Docket Number 06-0719 

5 Copy of Office Action issued on December 16. 2005 in Appl. No. 10/336.470 (the parent of the present application). D 

6 Copy of Office Action issued on July 27,2006 in Appl. No. 10/336.470 (the parent of the present application). D 

7 Copy of Office Action issued on March 8, 2007 in Appl. No. 10/366.470 (the parent of the present application). D 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 

'EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WI PO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 11617509 

Filing Date 2006-12-28 
INFORMATION DISCLOSURE First Named Inventor I David A Monroe 
STATEMENT BY APPLICANT 

Art Unit 2625 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Houshang Safaipour 

Attorney Docket Number 06-0719 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application. and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

I8l Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D None 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Jeffrey d Hunt! Date (YYYY-MM-DD) 2009-10-06 

Name/Print Jeffrey D Hunt Registration Number 38,189 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the 
application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be 
disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an application 
which became abandoned or in which the proceedings were terminated and which application is referenced by either a 
published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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(51)Int.Cl. 

PATENT ABSTRACTS OF JAPAN 

(11 )Publication number: 03-089691 

(43)Date of publication of application: 15.04.1991 

H04N 7/14 

• 
(21)Application number: 01-225686 

(22)Date of filing: 31.08.1989 

(71)Applicant : SONY CORP 

(72)Inventor: YAMAMOTO TADAHISA 

• 

( 57)Abstract: 
PURPOSE: To improve operability and 
convenience of use by dividing a "ideo telephone 
set into a handset and a base unit, adopting the 
wireless system for the handset and mounting 
externally a video camera and a display device to 
the base unit. 
CONSTITUTION: A video telephone set is 
divided into a handset 100 and a base unit 200, 
and a camera 5 and a television receiver 6 are 
integrated with the base unit 200. Then it is 
devised that processings such as an outgoing call, 
an incoming call, talking, pickup of a picture to 
be sent to a party opposite, transmission of a 
picture data and display of picture data from the 
party opposite are executed from the handset 100. 
Since an opposite picture is displayed on a 
television receiver 6 with a large screen size, 
detailed communication is realized. Moreover, 
since the camera 5 is mounted externally, various 

kinds of cameras such as a camera with an automatic iris mechanism can be used and the 
picture quality is improved. 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.c. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.c. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
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SUITE 100 
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EXAMINER 

SAFAIPOUR, HOUSHANG 

ART UNIT PAPER NUMBER 

2625 

DATE MAILED: 11116/2009 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

111617,509 12128/2006 David A Monroe 06-0719 4247 

TITLE OF INVENTION: APPARATUS FOR CAPTURING, CONVERTING AND TRANSMITTING A VISUAL IMAGE SIGNAL VIA A DIGITAL 
TRANSMISSION SYSTEM 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisiona1 NO $1510 $300 $0 $1810 02/16/2010 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.c. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I, Review the SMALL ENTITY status shown above, 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A, If the status is the same, pay the TOTAL FEE(S) DUE shown 
above, 

B, If the status above is to be removed, check box Sb on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A, Pay TOTAL FEE(S) DUE shown above, or 

B, If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 112 
the ISSUE FEE shown above, 

II, PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required), If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted, If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B, 

III, All communications regarding this application must give the application number, Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary, 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

67589 7590 11116/2009 

MOORE LANDREY 
1609 SHOAL CREEK BLVD 
SUITE 100 
AUSTIN, TX 78701 

APPLICATION NO. I FILING DATE 

ll/617,509 12128/2006 

I 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. 

David A Monroe 06-0719 4247 

TITLE OF INVENTION: APPARATUS FOR CAPTURING, CONVERTING AND TRANSMITTING A VISUAL IMAGE SIGNAL VIA A DIGITAL 
TRANSMISSION SYSTEM 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

SAFAIPOUR, HOUSHANG 2625 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

o Change of correspondence address (or Change of Correspondence 
Address form PTO/SBIl22) attached. 

o "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa Customer 
Number is required. 

PUBLICATION FEE DUE PREVo PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

358-474000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1810 02/16/2010 

2 ________________________ _ 

3 ________________________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

o Issue Fee o A check is enclosed. 

o Publication Fee (No small entity discount permitted) o Payment by credit card. Form PTO-2038 is attached. 

o Advance Order - # of Copies _________ __ o The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

5. Change in Entity Status (from status indicated above) 

o a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Dme _____________________ __ 

Typed or printed name ______________________ __ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.c. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
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UNITED STAlES P A lENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

111617,509 12128/2006 

67589 7590 11116/2009 

MOORE LANDREY 
1609 SHOAL CREEK BLVD 
SUITE 100 
AUSTIN, TX 78701 

FIRST NAMED INVENTOR 

David A Monroe 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.o. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

06-0719 4247 

EXAMINER 

SAFAIPOUR, HOUSHANG 

ART UNIT PAPER NUMBER 

2625 

DATE MAILED: 11116/2009 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29,2000) 

The Patent Term Adjustment to date is 134 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 134 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571)-272-4200. 
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Application No. Applicant(s) 

Notice of Allowability 
11/617,509 MONROE, DAVID A 
Examiner Art Unit 

HOUSHANG SAFAIPOUR 2625 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
Ali claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. IZI This communication is responsive to RCE filed on 10120/2009. 

2. IZI The allowed claim(s) islare 43-73. 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. D A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No.lMail Date __ . 

(b) D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No.lMail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.B4(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. D DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. ~ Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. ~ Information Disclosure Statements (PTO/SB/08), 
Paper No.lMail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/Houshang Safaipour/ 
Primary Examiner, Art Unit 2625 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No.lMail Date __ . 

7. ~ Examiner's AmendmenUComment 

8. ~ Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No.lMail Date 20091107 
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Application/Control Number: 111617,509 

Art Unit: 2625 

EXAMINER'S AMENDMENT 

1. An examiner's amendment to the record appears below. Should the changes 

Page 2 

and/or additions be unacceptable to applicant, an amendment may be filed as provided by CFR 

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 

payment of issue fee. 

Authorization to amend the claims was given in telephone interview with Jeffrey D. Hunt 

(Registration No. 38,189) on August 12,2009. 

In the claims: 

62. (currently amended) The apparatus according to claim ~ Ql and further comprising: 

the first housing section being supported for pivotal movement relative to the second housing 

section about a pivot axis. 

74. Canceled 

75. Canceled 

76. Canceled 

/Houshang Safaipour/ 
Primary Examiner, Art Unit 2625 
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Application/Control Number: 111617,509 

Art Unit: 2625 

DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

Page 3 

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 allowance or after an Office action under Ex 

Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible 

for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17 ( e) has been 

timely paid, prosecution in this application has been reopened pursuant to 37 CFR 1.114. 

Applicant's submission filed on 10/20/2009 has been entered. 

Reasons for Allowance 

2. Claims 1-42 and 74-76 are canceled. 

3. Claims 43-73 are allowed. 

4. This is examiner's statement of reasons for allowance. 

Regarding claims 43-73, the prior art, either singularly or in combination, does not teach 

or suggest an apparatus comprising: 

a portable housing, the portable housing being wireless: 

an image collection device supported by the portable housing, the image collection 

device being operable to provide visual image data of a field of view; 

memory supported by the portable housing, the memory being suitable to receive visual 

image data in digital format, the memory being suitable to retain the visual image data in digital 

format, 

993



Application/Control Number: 111617,509 

Art Unit: 2625 

Page 4 

an input device supported by the portable housing, the input device being operable by the 

user; 

operation of the input device by the user enabling the memory to retain the visual image 

data in digital format, the memory being suitable to provide retained visual image data in digital 

format; 

media supported by the portable housing, the media being suitable to embody at least one 

compression algorithm; 

at least one processing platform supported by the portable housing, the at least one 

processing platform being operable to execute the at least one compression algorithm, the at least 

one processing platform being provided the retained visual image data in digital format, 

execution of the at least one compression algorithm providing compressed visual image data; 

a display supported by tile portable housing, the display being operable to display for 

viewing by a user a perceptible visual image of the field of view, the perceptible visual image 

being generated from the visual image data in digital format; 

a mobile phone supported by the portable housing, the mobile phone being operable to 

send to a remote recipient a wireless transmission, the wireless transmission conveying the 

compressed digital image data; and 

movement by the user of the portable housing commonly moving the image collection 

device, 

movement by the user of the portable housing commonly moving the display. 

The features identified, in combination with other claim limitations, are neither suggested 

nor discussed by the prior art of record. 
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