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DESCRIPTION

TRANSMISSION SYSTEM, EXTERNAL INPUT DEVICE, AND PROGRAM FOR
CONVERTING DISPLAY RESOLUTION

TECHNICAL FIELD

The present invention relates to a transmission system
adapted to transmit disélay data displayed in an external
input device that is connected to a transmission terminal
to another transmission terminal via a communication

network.

BACKGROUND ART

In recent years, a transmission system that conducts a
television conference via a communication network, for
example the Internet, have spread. In such a transmission
conference system, image data and audio data are
transmitted/received among a pluralify of transmission
terminals to realize the television conference.

The enhancement of broadband environment in recent
years has allowed for the transmission/reception of high-
guality image data and high-quality voice data. Therefore,
one can recognize a state of the other one in the telephone
conference more easily and have a much better communication
through convgrsation.

When the télephone conference is held by using a
transmission terminal, the participants in the telephone
conference sometimes uses an external input device, for
example an individual PC (Personal Computer), in addition
to the transmission terminal, in order to have a discussion
or the like with the other -one who attends the conference,
by displaying an image of conference materials or the like

on a display of the external input device. In this case,
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conventionally, a conventional external input device has
transmitted, to a transmission terminal used by the other
one who attends the telephone conference via the |
communication network, display data geﬁerating the image of
the conference materials or the like to be displayed on the
display of the external input device.

Accordingly, the participants in the telephone
conference can hear a voice of the other one who attends
the telephone conference and see an image of his or her
face, which are generated by the voice data and the image
data transmitted/received through the transmission terminal
while the conference is held. BAlso, the participants in
the telephone conference can share the image of the display
data that is displayed on the'display of the external input
device with the other one who attends the telephone
conference.

Another technology pertaining to sharing the image of
the display data among transmission terminals appears, for
example, Japanese Patent No. 4738628, which is incorporated
herein by reference in its entirety. A data conference
system disclosed in the Paten£ Literature includes a
terminal and a remote terminal connected to the terminal.
In the data conference system disclosed 'in the Patent
Literature, an image displayed on a display screen by an
application program used by the terminal is captured by a
graphical device interface and transmitted to the remote
terminal, so that the image displayed on the display screen
is shared with the terminal and the remote terminal.
Display resolution information of the remote terminal is
stored in the terminal, so that the resolution of the
captured data is converted based on the display resclution
information for the entire display screen before the’

captured data is transmitted to the remote terminal.



10

15

20

25

30

PCT/JP2013/066771

However, a conventionally known external input device
is imposed a limitation on the resolution of an image that
is supportéd at a tranémission terminal. Therefore, when a
user desires to share the image of the display data, the
resolution of the external input device need to be modified
so as to conform with the reSoiution supported by the
transmission terminal. This disadvantageously leads a lot
of time and effort for operating the external input device.

A similar problem can occur in the data conference
system described in the Patent Literature. 1In a case where
data for display in the external input device connected to
his/her own terminal is transmitted to the other terminal,
a user is required to change the setting for the resolution
of the external input device, so that the user suffers from
the burden on operation.

The present invention has been created in
considerétion of the aforementioned conventional problems.
An object of the present invention is to reduce the burden
of user operation by enabling the imageé of the display data
to be shared with another transmission terminal without
requiring ther change of the resolution in the external

input device by the user.

DISCLOSURE OF INVENTION

According to an aspect of the present invention, a
transmission system including a transmission terminal; and
a display device, another transmission terminal and an
external input device that are each connected to the
terminal device, is provided. The transmission terminal
éomprises: resolutioh acquisition unit configured to
acquire a resolution available for the display device;
resolution modification unit configured to modify a

resolution of the display device to a resolution selected
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from among the resolution available fb; the display device
acquired by the resolution acquisition unit; and resoclution
information transmission unit configured to transmit first
resolution information, when the resolution of the display
device has been modified by the resolution modification
unit, to the external input device, the first resolution
information represenﬁing the modified resolution. The
external input device comprises: resolution information
reception unit configured to receive the first resolution
information transmitted from the resolution information
transmission unit; resolution conversion unit for
converting a reéolution of the display data based on the.
first resolution information and second resolution
information representing a resolution on a display device
of the éxternal input device; and display data transmission
unit configured to transmit the display data whose
resolution has been converted by the resolution conversion
unit, to the transmission terminal in orxrder to let the-
transmission terminal transmit the converted resolution, tc
the other transmission terminal.

According to the present invention, the burden of user
on operation can be reduced by enabling the image of the
display data to be shared with another transmission
terminal without requiring the change of the resolution in

the external input device by the user.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diag£am illustrating an overall
configuratibn of a transmission system according to an
embodiment of the presént invention.

FIG. 2‘is a perspective view of a transmission
terminal constituting the transmission system illustrated

in FIG. 1.
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FIG. 3 is a schematic diagram illustrating a hardware
configuration of the transmission tefminal constituting the
transmission system illustrated in FIG. 1.

FIG. 4 is a schematic diagram illustrating a hardware
configuration of a transmission management system (a relay
device, an external input device, or a program providing
system) constituting the transmission system illustrated in
FIG. 1.

FIG. 5 is a functional block diagram of the
transmission terminal, the relay device and the
transmission management system that constitute the
transmission system illustrated in FIG. 1.

FIGS. 6(a) to 6(c) are respectively schematic' diagram
illustrating image quality of image data. '

FIG. 7 is a table illuétrating an example of a quality
modification management table.

FIG. 8 is a table illustrating an example of a relay
device management table.

FIG. 9 is a table illustrating an example of a
terminal authentication management tablg. .

FIG. 10 is a table illustrating an example of a
terminal manadement table.

 FIG. 11 is a table illustrating an example of a
destination list management table.

FIG. 12 is a table illustrating an example of a
session manaéement table.

FIG. 13 is a table illustrating an example of an
address priority management table.

FIG. 14 is a table illustrating an example of a
transmission rate priority management table.

FIG. 15 is a table illustrating an example of a
quality management taEle.

FIG. 16 is a sequence diagram illustrating an example
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of a process that manages state information representing aﬁ
operation state of each relay device.

FIG. 17 'is a sequence diagram illustrating an example
of a process performed in a preparatory phase before
communication is established among each transmission
terminal.

FIG. 18 is a sequence diagram illustfating an example
of a process in which the transmission management system
selects a relay device to be used.

FIG. 19 is a flow chart illustrating an example of the
process to select a relay device to be used.

FIG. 20 is a table illustrating a pricrity point
calculated in order to execute the process of selecting a
relay device to be used. .

FIG. 21 is é sequence diagram illustrating an example
of a process in wbich the transmission terminal selects a
reiay device to be used.

" FIG. 22 is a flow chart illustrating an example of the

- process. of selecting a relay device.

FIG. 23 is a sequence diag;am illustrating an example
of a process in which image data and voice data are
trapsmitted/reéeived to/from transmission terminals.

FIG. 24 is a functional block diagram of the external
input device.

FIG. 25 is a table illustrating an example of a
resolution management table.

FIG. 26 1s a sequence diagram illustrating an example
of a process in which an image displayed in the external
input device is displayed in the transmission terminal of
the other one who attends the conference.

FIG. 27 is a diagram’'illustrating an example of a
screen including an image displayed by the external input

device.
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FIG. 28 is a diagram illustrating an example of a
screen on which the images are displayed by the
transmission terminal.

FIG. 29 is a sequence diagram illustrating an -example
(where an uncompressed format is used) of a process in
which the external input device converts the resolution of
the display data to be transmitted to the transmission
terminal based on a display resolution of the transmission
terminal and a display resolution of the external input
device.

FIG. 30 is a flow chart illustrating an example of the
process of converting the resolution.

FIG. 31A and 31B are a flowchart illustrating an
example of a process of resolution cohtrol‘(including
resolution modification) performed by the transmission
terminal.

FIGS. 32(a) and 32(b) are diagrams explainingla
determination process performed in step S102 of FIG. 31 and
illustrating an example of a screen on which auxiliary
information is displayed when a segment region is added
(FIG. 32(a)) and not added (FIG. 32(b)).

FIG. 33 is a sequence diagram illustrating another
example (where a compressed format is used) of a process in
which the external input device converts the resolution of
display data to be transmitted to the transmission terminal
based on a display resolution of the transmission terminal

and a display resolution of the external input device.

BEST MODES FOR CARRYING OUT THE INVENTION

Embodiments of the present invention will now be
described with reference to drawings.

<Qverall configuration of embodiment>

FIG. 1 shows the overall configuration of a
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transmissioﬁ system 1 according to an embodiment of the
present invention. The present embodiment will be
described below with reference to FIG. 1.

Generally, a transmission system includes: a data
providing system which communicates content data from one
transmission terminal to another transmission terminal with
a transmission management system in one-way manner; and a
communication system in which a plurality of transmission
terminals communicates information, emotion and the like
each other with a transmission management system. The
communication system is a system in which a plurality of
communication terminals (equivalent to the "transmission .
terminal") communicates information, emotion and the like
each other with a communication management system
(equivalent to the "transmission management system"). The
communication system may be a television or video
conference system, a videophone system, a voice conference
system, a-voice phone system, or a PC (Personal computer)
screen sharing system, for example.

In the embodiment, a transmission system, a transmission
management system, and a transmission terminal will be
described based on a television conference system as an
example of the communication system, a television or video
conference management system as an example of the
communication management system, and a television video
conference terminal as an example of the communication
terminal. That is, the trahsmission terminal and the
transmission management system of the embodiment are not
only applied to a television or video conference system,
but also to a communication system and a transmission
system.

The transmission system 1 (see FIG. 1) according to

the present embodiment includes: a plurality of
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transmission terminals 10aa, 10ab, 10ba, 10bb, 10ca, 10cb,
10da, and 10db; a plurality of displays 120aa, 120ab, 120ba,
120bb, 120ca, 120cb, 120da, and 120db corresponding to the
respective transmission terminals; a plurality of external
input devices 40aa, 40ab, 40ba, 40bb, 40ca,'4ch, 40da, and
40db for example a PC that is connected to the respective
transmission terminals; a plurality of relay devices 30a,
30b, 30c, and 30d; a transmission management system 50; a
program providing system 90; and a maintenance system 100.

Note that, hereinafter, any of the plurality of
transmission terminals 10aa to 10db will be simply referred
to as a "transmission terminal 10", any of the plurality of-
displays 120aa to 120db will be simply referred to as a
"display 120", any of the plurality of external input
devices 40aa to 40db will be simply referred to as an
"external input device 40", and any of the plurality of
relay devices 30a to 30d will be simply referred to as a
"relay device 30", unless otherwise specified. The display
120 is an example of a display device included in the
transmission terminai 10.

The transmission terminal 10 transmits and receives

image data and voice data to/from another transmission

terminal 10. An image generated by the image data in the
present embodiment may be a video image or still image, or
may be both of the video image and the still image. The
relay device 30 relays the image data and the voice data
between the transmission terminals 10. The transmission
management system 50 collectively manages the plurality of
transmission terminals 10 and the plurality of relay
devices 30. h

The extérnal input device 40 is connected to the
transmission terminal 10 and transmits display data

representing an image displayed in a display device (a
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display 216 to be described) of the external input device
40 to the transmission terminal 10. -

A plurality of routers 70a, 70b, 70c, 70d, 70e, and
70f illustrated in FIG. 1 selects an optimal path through
which the image data and the voice data are
transmitted/received. Hereinafter, any of the plurality of
routers 70a to 70f will be simply referred to as a "router
70" unless otherwise specified. The program providing
system 90 includes an HD (Hard Disk) (not illustrated).

The HD stores therein a program for transmissionh terminal
which allows the transmission terminal 10 to implement
various functions and means, a program for relay de&ice
which allows the relay device 30 to implement various
functions and means, and a program for transmission
management which allows the transmission management system
50 to implement various functions and means. The program
providing system 90 is configured to be able to transmit
the progrém for transmission terminal, the program for
relay device, and. the program for transmission management
that are stored in the HD, to the transmission terminal 10,
the relay device 30, and the transmission management sysfem
50, respectively.

The transmission terminals 10aa and 10ab, the relay
device 30a, and the router 70a are connected by a LAN
(Local Area Network) 2a capable of communicating with each
other, while the transmission terminals_lObé and 10bb, the
relay device 30b, and the router 70b are connected by a LAN
2b capable of communicating with each other. The LANs 2a
and 2b are connected by a leased line Z2ab including the
router 70c so that they can communicate with each other,
and are built in a predetermined region ‘A. The region A
may be Japan, for example, the LAN 2a is may be built in a

Tokyo office, and the LAN 2b may be built in an Osaka
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office. _

On the other hand, the transmission terminals 10ca and
10cb, the relay device 30c, and the router 70d are
connected by a LAN 2c so that they can communicate with
each other. The transmissioﬂ terminals 10da and 10db, the
relay device 30d, and the router 70e are connected by a LAN
2d so that they can communicate with each other. The LANs
2c and 2d are connected by a leased line 2cd including the
router 70f so that they can communicate with each other,
and are built in a predetermined region B. The region B
may be the United States of America, for example, the .LAN
2c is built in a New York office, and the LAN 2d is built
in a Washington D.C. office. The region A is connected to
the Internet 2i through the router 70c and the region B is

also connected to the Internet 2i through the router 70f,

" so that the region A and the region B can communicate with

each other.

The transmission management system 50, the'program
providing system 90, and the maintenance system 100 are
connected to the transmission terminal 10 and the relay
device 30 via the Internet 2i so that they can communicate
with each other. The transmission management system 50,
the program providing system 90, and the maintenance system
100 may be installed in the region A or B, or in another
region.

In the present embodiment, 'a communication network 2
is configured with the LANs 2a and 2b, the leased line 2ab,
the Internet 2i, the leased line 2cd, and the LANs 2c¢ and
2d.

As illustrated in FIG. 1, each four numbers (noted in
parenthesis) at the bottom of the each transmission
terminal 10, the each relay.device 30, the transmission

management system 50, the each router 70, the program
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providing system 90 and the maintenance system 100
indicates a simplified IP address of a general IPv4
(Internet Protocol version 4) for the above-mentioned
device or system. The IP address for the transﬁission )
terminal 10aa is "1.2.1.3", for example. Although IPv6 may
be used in place of the IPv4, the IPv4 is used below for
the simplification of description.

<Hardware configuration of embodiment>

A hardware configuration of the present embodiment
will now be described.

FIG. 2 shows an exemplary transmission terminal 10°
constitut;ng the transmission system 1 according to the
present embodiment. Note that, hereinafter, the.
longitudinal direction of the transmission terminal 10 is
referred to as an X-axis direction, a direction
perpendicular to the X-axis direction in a horizontal plane
is referred to as a Y-axis direction, and a direction
perpendicular to the X-axis direction and the Y-axis
direction (vertical direction) is referred to as a Z-axis.
direction..

As illustrated in FIG..2, the transmission terminal 10
includes a housing 1100, an arm 1200, and a.camera housing.
1300. An inlet plane. {not shown) in which a plurality of
inlet holes are formed is provided on a front-side wall
plane 1110 of the housing 1100, and an outlet plane 1121 in
which a plurality of outlet holes are formed is provided on
a rear-side wall 1120 of the housing 1100. With this
structure, .ambient air can be introduced into the terminal
10 from a front of the terminal through an inlet plane (not
shown), and discharged to a rear of the terminal through
the outlet plane 1121, by driving a cooling fan built in
the housing 1100. A sound -pickup hole 1131 is formed on a
right-side wall plane 1130 of the housing 1100, and a sound
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like a voice, an audio, and a noise, can be picked up by a
built-in microphone 114 described below.

An operation panel 1150 is formed on a surface of the
housing 1100 at a side of thelright—side wall plane 1130.
The operation panel 1150 is provided with a plurality of
operation buttons (108a to 108e), a power supply switch 109,
and an alarm lamp 119, and a sound output 1151 is formed
with a plurality of audio output holes for allowing the
audio output from a built-in speaker 115 to pass through.

A housing unit 1160 with a recess for resting tHe arm 1206
and the camera houging 1300 is formed on the surface of the
housing 1140 at a side of a left-side wall plane 1140. A
plurality of connection ports (1132a to 1132c)for
electrically connecting a cable to an external equipment
connection I/F 118 are provided on the right-side wall
plane 1130 of the housing 1100. On the other hand, a
connection port (not shown) for electrically connecting a
cable 120c for a display 120 to a display I/F 117 described
below is provided on the left-side wall plane 1140 of the .
housing 1100.

Note that, hereinafter, any operation button f;om
among the operation buttons (108a to 108e) is referred to
as an "operation button 108", and any connection port from
among the connection ports (1132a to 1132c) is referred to
as a "connection port 1132."

The arm 1200 is attached .to the housing 1100 with a

torque hinge 1210, so that the arm is rotatable up and down

within a range of a tilt angle 61 of 135 degrees relative

to the housing 1100. FIG. 2 illustrates a state where the

tilt angle 01 is 90 degrees.
A built-in camera 1021 is provided inside the camera
housing 1300, and can take an image of a user, a document, ’

a room and the like. "Also, a torgue hinge 1310 is formed
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inside the camera housing 1300. The camera housing 1300 is
attached to the arm 1200 with the torque hinge 1310. More
specifically, the camera housing 1300 is attached to the
arm 1200 with thé torque hinge 1310, so that the camera
housing 1300 is rotatable wvertically up and down and

horizontally fight and left within the range of a pan angle

02 of x180 degrees and of a tilt angle 03 of 45 degrees
relative to the arm 1200, if an angle of the arm 1200
illustrated in FIG. 2 is defined as 0 degrees.,

Note that the description of an external appearance of
each of the relay device 30, the transmission management
system 50, and the program providing system 90 are omitted
since the external appearance thereof is similar to that of
a general server computer.

FIG. 3 schematically shows a hardware configuration of
the transmission terminal 10 constitutiné the transmission
system 1 according to the present embodiment. As
illustrated in FIG. 3, the transmission terminal 10
includes: a CPU (Central Processing Unit) 101 which
cbntrols the entire operation of the transmission terminal
10; a ROM (Read Only Memory) 102 that stores the program.
for transmission terminal; a RAM (Random Access Memory) 103
which is used as a work area for the CPU 101; a flash
memory'lO4 that stores various types of data for example
image data and/or voice data; a SSD (Solid State Drive) 105
to control reading or writing of the various types of data
for the flash memory 104 according tolinstructions from the
CPU 101; a media drive 107 that controls reading/ writing
(storing) of data from/to a recording medium 106, for
example the flash memory; an operation button 108 operated
when a destination of the terminal 10 is selected; a power
supply switch 109 for turning ON/OFF of a power supply of

the transmission terminal 10; a network I/F 111 for data
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transmission via the communication network 2 described

below; a camera 1021 that obtains image data by taking an

- image of a subject according to instructions from the CPU

101; an image sensor element I/F 113 to control driving of
the camera 1021; a built-in microphone 114 to receive a
voice and audio; a built-in speaker 115 to output the voice
and audio, an audio input/output I/F 116 to process
input/output of an audio signal between the microphone 114
and the speaker 115 according to instructions from the CPU
101; a display I/F 117 to transmit the image data'to the
external display 120 according to instructions from the CPU
101; an external device I/F 118 to transmit/receive various
data to/from an external device; an alarm lamp 119 to alert
an error of the various functions of the transmission
terminal 10; and a bus line 110, for example an address bus
or a data bus, to electrically connect the above-mentioned
components each other as illustrated in FIG. 3.

Note that the recording medium 106 is configured to be
detachable from/to the transmission terminal 10. Not
limited to the flash memory 104, as long as nonvolatile
memory that performs reading/writing of data according to
instructions from the CPU 101, electrically erasable and
programmable ROM (EEPROM) and the like may be used. The
camera 1021 includes a solid state imaging sensor that
converts light into an electric charge to electronically
process the image (video) of the subject. As the solid-
state image sensor, a charge coupled device (CCD), the
complementary metal oxide semiconductor (CMOS), and the
like may be available. The display 120 is a display unit
made of a liquid crystal or an organic EL, which displays
an image of the subject, an operation icon, and the like.

A computer-readable recording medium, in which a

program for a transmission terminal is recorded thereon
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with an installable or executable file format, may be
distributed. | '

FIG. 4 shows a hardware configuration of the
transmission management system 50 constituting the
transmission system 1 according to the present embodiment.
The transmission management system 50 includes: a CPU 201
which controls the overall operation of the transmission
management system 50; a ROM 202 in which the program for
transmission management is stored; a RAM 203 which is used
as a work area for the CPU 201; an HD (Hard Disk) 204 iﬁ
which various data is stored; an HDD (Hard Disk Drive) 205
whiph controls reading and writing of the various data
stored in the HD 204 under the control of the CPU 201; a
media drive 207 which controls reading and writing
(storing) of data from/to a recording medium 206 for
example flash memory;‘a display I/F 208 which displays
various information for examp;e a cursor, a menu, a window,
a character, and an image on a display 216; a network I/F
209 which transmits data by using the communication network
2 to be Qescribed; a keyboard 211 including a plurality of
keys to input a character, a number, various instructions
and the like; a mouse 212 which selects and executes the
various instructions, selects an object to be processed,
and moves the cursor; a CD-ROM drive 214 which controls
reading and writing of data from/to a CD-ROM (Compact Disc
Read Only Memory) 213 that is an example of a removable
recording medium; an external device I/F 215 which
transmits/receives information to/from an external. device;
and a bus line 210 for example an address bus or a data bus
which electrically connects each of the aforementioned
components. The display 216 is an example of a display
device included in the external input device 40 as well.

The program for transmission management may be
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distributed while recorded in a.recording medium for
example the recording medium 206 or the CD-ROM 213 that can
be read by a computer, the program having an installable or
executable file format. - .

The description of the hardware configuration of the
external input device 40 will be omitted since the hardware
configuration is similar to that of the transmission
management system 50. Here, a program for external input
device is stored in the ROM 202 to control the external
input device 40. 1In this case as well, the program for
external input device may be distributed while recorded in
a recording medium for example the recording medium 206 or
the CD-ROM 213 that can be read by a computer, the program
having an installable or executable file format.

The description of the hardware configuration of the
relay device 30 will be omitted since the hardware

configuration is similar to that of the transmission

_management system 50. Here, a program for relay device is

stored in the ROM 202 to control the relay device 30. In
this case as well, the program for relay device may be
distributed while recorded in a recording medium for
example the recording medium 206 or the CD-ROM 213 that can
be read by a computer, the program having an installable or
executable file format.

The description of the hardware configuration of the
proéram providing system 90 will be omitted since the
hardware configuratidn is similar to that of the
transmission management system 50. Here, a program for
program providing system is stored in the ROM 202lto
control-thelprogram providing system 90. In this case as
well, the pfogram for program providing system may be
distributed while recorded in a recording medium for

example the recording medium 206 or the CD-ROM 213 that can
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be read by a computer, the program having an -installable or
executable file format. Note that the program for program
providing system may be stored in the HD 204 in place of
the ROM 202. '

The description of the hardware configuration of the
maintenance system 100 will be omitted since the hardware
configuration is similar to that of the transmission
management system 50. The maintenance system 100 is a
computer that performs the maintenance, management, or
repair of at least one of the transmission terminal 10, the
relay aevice 30, the transmission management system 50, and
the program providing system 80. In the case where the
maintenance system 100 is installed within the country
while the transmission terminal 10, the re;ay device 30,
the transmission management system 50 or the program
providing system 90 is installed outside the country, for
example, the maintenance system 100 is adapted to maintain
at least one of the transmission terminal 10, the relay
device 30, the transmission management system 50, and the
program providing system 90 by performing the maintenance,
management, or repair.remotely via the ¢communication
network 2.

The maintenance system 100 may also perform the
maintenance to ﬁanage a model number, a serial number, a
customer, a maintenance check, or a'trouble histo;y of at
least one of the transmission terminal 10, the relay device
305 the transmission management system 50, and the program
providing system 90 without using the communication network
2. L

~ Note that a program may also be provided while stored
in another form of the . removable recording medium, for
example a CD-R (Compact Disc Recordable), a DVD (Digital

Versatile Disk), or a Blue-ray disc that can be read by a
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computer.

<Functional configuration of embodiment>

The functional configuration of the present embodiment
will be described below with reference to FIGS. 5 to 15, 24,
and 25. FIG. 5 shows functions of the transmission
terminal 10, the relay device 30, and the transmission
management system 50 that constitute the transmission
system 1 according to the present embodiment. In the
example illustrated in FIG. 5, the transmission terminal 10,
the relay device 30, and the transmission management system
50 are connected to be able to communicate data with each
other via the communication network 2. The external input
device 40 and the transmission terminal 10 are connected to
be able to transmit/receive data with each other. Note
that the program providing system 90 and the maintenance
system 100 illustrated in FIG. 1 are not directly relevant
to telephone conference communication and are omitted from
FIG. 5.

FIGS. 6(a) to 6(c) show image quality of image data.
FIG. 7 shows an example of a quality modification
management table, FIG. 8 shows an example of a relay dev;ce
management table, EIG. 9 shows an example of a terminal
authentication management table, FIG. 10 shows an example
of a terminal management table, FIG. 11 shows an example of
a deétination list management table, FIG. 12 shows an
example of a session management table, FIG. 13 shows an
example of an address priority management fable, FIG. 14
shows an example of a transmission rate priority management
table, and FIG. 15 shows an example of a quality management
table. FIG. 24 shows functions of the external input
device 40, and FIG. 25 shows an example of a resolution
management table.

<Functional configuration of transmission terminal>



10

15

20

25

30

PCT/JP2013/066771

20

As illustrated in FIG. 5, the transmission terminal 10
includes a transmission/reception unit 11, an operation
input acceptance unit 12, a login request unit 13, an
imaging unit 1l4a, an image display control unit 14b, a .
display image acquisition unit 1l4c¢, a voice input unit 15a,
a voice output unit 15b, a final narrow-down unit 16, a
delay detection unit 17, an external information
transmission/reception unit 18, a store/read process unit
19, a resolution acguisition unit 21a, a resolution
determination unit 21b, a resolution selection unit 21lc,
and a resolution modification unit 21d. Each of these
functional parts is a function or means that can be
implemented when any of the components illustrated in FIG.
3 is operated according to instructions from the CPU 101 by
executing the program stored in the ROM 102. The
transmission terminal 10 also has a memory unit 1000
including the SSD 105 illustrated in FIG. 3.

<Each functional part of transmission terminal>

Next, each functional part of the transmission
terminal 10 will be described below. The
transmission/reception unit 11 in the transmission terminal
10 is implemented by the network I/F 111 illustrated in FIG.
3 to transmit/receive various data to/from the other
transmission terminal 10, the relay device 30, and the
transmiséion management system 50 through the communication
network 2. The operation input acceptance unit 12 is
implemented by the 6peration button 108 and the power
supply switch 109 illustrated in FIG. 3 to accept various
types of input from a ﬁser. When a user turns on the power
supply switch 109 (FIG. 3), for example, the operation
input acceptance unit 12 (FiG. 5) accepts the power-on
input and turns on a power source. The operation input

acceptance unit 12 further accepts resolution information
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representing a resolution that is input by a user.

The login request unit 13 implemented according to
instructions from the CPU 101 illustrated in FIG. 3 is
triggered by the acceptance of the power-on input to
automatically transmit login request information indicating
a login request as well as a current IP address of the
transmission terminal 10, from the transmission/reception
unit 11 to the transmission management system 50 via the
communication network 2.

The imaging unit 14a is implemented by the camera 1021
and the imaging element I/F 113 illustrated in FIG. 3 and
generates image data representing an image of an object
captured. The image display control unit 14b is
implemented by the display I/F 117 illustrated in FIG. 3
and conducts a rendering process for the image data to
control the image represented by the image data to be
displayed on the display 120. The display image
acquisition unit l4c acquires the image data representing
the image displayed on the display 120. Data representing
an image captured by the camera 1021 is referred to as
"image data" in the present embodiment. On the other hand,
data representing an image displayed on the display 216 of
the external input device 40 to be described below is
referred to as "display data". Note that the image data and
the display data are, for example, in a JPEG (Joint
Photographic Experts Group), Bitmap, or GDI (Graphics
Device Interface) format.

The voice input unit 15a implemented by the microphone
114 and the voice input/output I/F 116 illustrated in FIG.
3 inputs user voice, converts the voice into a voice signal,
and outputs voice data pertaining to the voice signal. The
voice output unit 15b implemented by the speaker 115 and
the voice input/output I/F 116 illustrated in FIG. 3
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converts the voice signal pertaining to the voice data into
voice and outputs thé voice.

The final narrow-down unit 16 is a functional unit
that performs a final narrowing process in which the
plurality of relay devices 30 is narrowed down to one relay
device 30 in the end. The final narrow-down unit
implements a measurement unit 16a, a calculation unit 16b,
and a selection unit 16c according to instructions from the
CPU 101 illustrated in FIG. 3. The measurement unit 16a
measures a date and time when the transmission/reception
unit 11 has received pre-transmission information (to be
described) every time receiving the information. The
calculation unit 16b then calculates, for every pre-
transmission information, the reception date and time of
which is measured by the measurement unit 1l6a, a time
regquired for the pre-transmission information to be
received based on a difference between the measured
reception time and a date and time of transmission included
in the pre-transmission information. The. selection unit
léc selects one relay device in the end by selecting a
relay device 30 requiring the least amount of time in
relaying the pre-transmission information among‘the
required times calculated by the calculation unit 16b.

The delay detection unit 17 is implemented according
to instructions from the CPU 101 illustrated in4FIG. 3 and
detects a delay time (ms) for the image data or the voice
data transmitted from another transmission terminal 10
through the relay device 30. The external information
transmission/reception unit 18 transmits/receives data
to/from the external input device 40 through the external
device I/F 118 illustrated in FIG. 3. The store/read
process unit 19 is implemented by the SSD 105 illustrated

in FIG. 3 and performs a process of storing various data in
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the memory unit 1000 and reading the variocus data stored in
the memory unit 1000.

The resolution acquisition unit 2la acquires a
resolution that can be displayed by the Qisplay 120
connected to the transmission terminal -10. The resolution
determination unit 21b determines whether or not the
resolution chuired by the resolution acquisiticn unit 2la
includes a resolution that has an aspect ratio other than a
reference aspect ratio used in transmitting the image data.
Based on a result of the determination made by the
resolution determination unit.21b, the resolution selection
unit 21c selects the resolution having the aspect ratio
other than the reference aspect ratio or a resolution
having the reference aspect ratioc from among the resolution
that can be displayed. The resolution modification unit
21d then modifies the resolution of the display 120 to the
resolution represented by resolution information accepted
through the operation input acceptance unit 12. The
resolution here represents the number of pixels of a
display screen. The resolution includes a vertical
resSolution that répresents the number of pixels in the
vertical direction of the screen, and a horizontal
resolution that represents the number of pixels in the
horizontal direction of the screen.

The memory unit 1000 stores therein a terminal ID
(Identification) and a password that identify the
transmission terminal 10, the image data, the voice data, a
relay device ID that identifies the relay device 30
transmitting variQus data, and an IP address of a
destination terminal. A display data acquisition program
1451, a display data transmission program 1452, and a
resolution conversion program 1453 are also stored in the

memory unit 1000. The external input device 40 includes a’
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display data acquisition unit 451, a display data
transmission unit 452, and a resolution conversion unit 453.
The aforementioned programs are transmitted and installed
to the external input device 40. The display dala
acquisition unit 451, the display data transmission unit
452, and the resolution conversion unit 453 will be
described under <Each functional part of external input
device> below. The memory unit 1000 further includes a
resolution storage unit 1005 in which the resolution
information representing the resolution of the display data
output from the transmission terminal 10 is stored.

The external information transmission/recepfion unit
18 is an example of fesolution information transmission
means and display data reception means, whereas the image
display contrel unit 14b is an example of display control
means.

The terminal ID and the relay device ID described in
the present embodiment represent identification information,
for example, a language, a letter,. a syﬁbol, or various
signs used to uniquely identify the transmission terminal
10 and the relay device 30. The terminal ID and the relay
device ID may also represent the identification informafion
in which at least two of the language, the letter, the
symbol and the various signs are combined. Note‘that in
the description belbw, the transmission terminal 10 as a

requestor that makes a request to start a telephone

conference will be referred to as a "requestor terminal",

whereas the transmission terminal 10 as a destination that
receives the request will be referred to as a "destination
terminal”.
<Functional configuration of exteinal input device>
As illustrated in FIG. 24, the external input device

40 includes a transmission/reception unit 41, a connection
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detection unit 42, an installation determination unit 43a,
a program acquisition unit 43b, 5 resolution acquisition
unit 44, the display data acquisition unit 451, the display
data transmission unit 452, the resolution conversion unit
453, an operation input acceptance unit 46, a display
contrel unit 47, a mount unit 48, and a store/read process
unit 49. Each of these functional parts is a function or
means that is implemented when any of the components
illustrated in FIG. 4 is operated according to instructions
from the CPU 201 by executing the program stored in the ROM
202. The display data acquisition unit 451, the display
data transmission unit 452, and the resolution conversion
unit 453 are imﬁlemented when each of the display data
acquisition program 1451, the display data transmission
program 1452, and the resolution conversion program 1453
that is stored in the memory unit 1000 (see FIG. 5) of the
transmission terminal 10 is downloaded by the program
acquisition unit 43b and installed. The external input
device 40 further includes a memory unit 4000 including the
ROM 202, the RAM 203, or the HDD 205 illustrated in FIG. 4.
Specifically not. illustrated, an OS (Operating System) for
example Windows (registered trademark) may be implemented
in the external input device 40. Therefore, the external
input device 40 functions to execute a program if the
external input device 40 is connected to another device.

<Each functional part of external input device>

Each functional part of the external input device:-40
will now be described below. The transmission/reception
unit 41 (see FIG. 24) is implemented by the network I/F 209
illustrated in FIG. 4 and transmits/receives various data
(information) to/from the transmission terminal 10. The
transmission/reception unit 41 receives, as information

relevant to the present invention, resolution information
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(first fesolution information) representing a resolution
that has been modified at the transmission terminal 10 side.
The connection detection unit 42 detects that the various
data can be transmitted/received to/from the transmission
terminal 10 by means of the external device I/F 215
illustrated in FIG. 4.

Upon the connection detection unit 42 has detected
that the external input device 40 can transmit/receive data
to/from the transmission terminal 10, the installation
determination unit 43a determihes whether or not the
display data acquisition program 1451, the display data
transmission program 1452, and the resolution conversion
program 1453 are installed in the external input device 40.
When the installation determination unit 43a has determined
that the display data acquisition program 1451, the display
data transmission program 1452, and the resolution
conversion program 1453.are not installed in the external
input device 40, the program acquisition unit 43b acquires
the display data acquisition program 1451, the display data
transmission program 1452, and the resolution conversion
program 1453 from the memory unit 1000 (see FIG. 5) of the
transmission terminal 10.

The resolution acquisition unit 44 acqguires resolution
information (second resolution information) representing
the resolution on the display 216 included in the external
input device 40. The operation input acceptance unit 46
accepts information input by a user operation. The display
control unit 47 displays an image.read by the store/read
process unit 49 to be described on the display 216. The
mount unit 48 mounts the memory unit 1000 of the
transmission terminal 10. As a result, the display data
acquisition program 1451, the display data transmission

program 1452, and the resolution conversion program 1453
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can be installed in the external input device 40.

The display data acquisition unit 451 acquires display
data repreéenting an image displayed on the display 216 of
the external input -device 40. The display data
transmission unit 452 then transmits the display data
acquired by the display data acquisit%on unit 451 to the
transmission terminal 10. The resolution conversion unit
453 converts the'resolution of the display data transmitted
from the external input device 40 to the transmission
terminal 10, based on the resolution (the second resolution
iﬁformation) on the display 216 included in the external
input device 40 and the resolution (the first resolgtion
information) on the display 120 of the transmission
terminal 10 that is transmitted from the transmission
terminal 10 and stored in the memory unit 4000 of the
external .input device 40.

The store/read process unit 49. implemented by the HDD
205 illustrated in FIG. 4 performs a process of storing
various data in thé memory unit 4000 and reading the
varioﬁs data stored in the memory unit_4000.

Note that the transmission/reception unit 41 is an
example of the resolution information reception means, the
display data transmission unit 452 is an example of the
display data transmission means, the resolution conversion
unit 453 is an example of the resolution conversion means,
and the display control unit 47 is an example of the
display control means.

<Resolution management table>

The memory unit 4000 establishes a resolution
management DB 4001. A resolution management“table
illustrated as an example in FIG. 25 is stored in the
resolution management DB 4001. The resolution management

table stores information representing the resolution in the
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vertical direction (height direction) of the display 120
and information representing the resolution in the
horizontal direction (width direction) of the display 120.
at the transmission terminal 10 received by the
transmission/reception unit 41, so that both information
are associated with each other. 1In the resolution
management table illustrated in FIG. 25, for example, the
display 120 of the transmission terminal 10 has the
resolution (width) of 1024 pixels énd the resolution
(height) of 768 pixels.

<Functional configuration of relay device>

The function (or means) of the relay device 30 will
now be described. As illustrated in FIG. 5, the relay
device 30 includes a transmission/reception unit 31, a
state detection unit 32, a data quality confirmation unit
33, a quality modification management unit 34, a data -
quality modification unit 35, and a store/read process unit
39. Each of these functional parts is a function or means
to be implemented when any of the components illustrated in
FIG. 4 1s operated-according to instructions from the CPU
201 by executing the program stdred in the ROM 202. ' The
relay device 30 further includes a memory unit 3000
including any of the ROM 202, the RAM 203, and the HDD 205
illustrated in FIG. 4.

<Quality modification management table>

The memory unit 3000 includes a guality modification
management DB 3001 including a quality modification
management table as illustrated in FIG, 7. An IP address
of the transmission terminal 10 to which the image data is
relayed. and the image quality of the image data relayed to
the transmission terminal by the relay device 30 are
managed in association with each other in the quality

modification management table.
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Now, the image resolution of the image data managed in
the transmission system 1 of the present embodiment will be
described. Referring to FIGS. 6(a) to 6(c), the image data
includes: a low resolution image to be a base image having
160 pixels in the horizontal direction and 120 pixels in
the vertical direction as illustrated in FIG. 6(a); a
medium resolution image having 320 pixels in the horizontal
direction and 240 pixels in the vertical direction as
illustrated in FIG. 6(b); and a high resolution image
having 640 pixels in the hori;ontal direction and 480
pixels in the vertical direction as illustrated in FIG.
6(c). When data is communicated via a narrow-band channel,
low—quality image data formed soclely of image data to be a
base image having a low resolution is relayed. Medium-
quality image data is relayed when data is communicated
using a relatively wide band, the medium-quality image data
being formed of the image data to be the base image having
the low resolution and image data having a medium
resolution. Furthermore, high-guality image data is
relayed when data is communicated using a very wide ‘band,
the high-quality image data being formed of the image data
to be the base image having the low resolution, the image
data having the medium resolution, and image data having a
high resolution. Referring to the quality modification
management table illustrated in-FIG. 7, for example, the
image quality (the quality of image) of the image data
relayed by the relay device 30 to the destination terminal
10db (see FIG. 1) with an IP address "1.3.2.4" is "high
quality".

<Each functicnal part of relay device>

Each functional part of the relay device 30 will now
be described below. Note that in the description below,

each functional part of the relay device 30 will be
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described in association with a main component among the
respective components illustrated in FIG. 4 that serves to
implement each functional part of the relay device 30.

The transmission/reception unit 31 (see FIG. 5) of the
relay device 30 is implemented by the network I/F 209
illustrated in FIG. 4 and'performs transmission/reception
of various data among the other traﬁsmission terminal 10,
the relay device 30, and the transmission management system
50 through the communication network 2. The state
detection unit 32 is implemented according to instructions
from the CPU 201 illustrated in FIG. 4 and detects an’
operation state of the relay device 30 in which the state
detection unit 32 is included. The operation sfate can be
"ON line", "OFF line", or "out of order”.

The data quality confirmation unit 33 is implemented
according to instructions from the CPU 201 illustrated in
FIG. 4 and confirms the image quality of the image data to
be relayed by searching the quality modification management
table (see FIG. 7) by means of the IP address of the
destination terminal 10 as a search key and extracting the
image quality of the image data to be relayed corresponding
to the IP address. The gquality modification management
unit 34 is implemented according to instructions from the
CPU 201 illustrated in FIG. 4 and modifies, the content in
the quality modification management DB 3001 based on
quality information to be described that is transmitted
from the transmission management system 50. For example,
the relay device 30 is required to lower the image quality
of the image data  that has been relayed from high image
quality to medium image quality when the destination
terminal 10db experiences a delay in receiving the image
data due to a telephone conference started between a

requestor terminal 10bb and a destination terminal 10ca via
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the communication network 2 in the middle of a telephone
conference held between the requestor terminal 10aa with
the terminal ID "0laa" and the destination terminal 16db
with the terminal ID "0ldb" transmitting/receiving high-
guality image data. In this case, the content in the
quality modification management DB 3001 is modified based
on the quality information indicating medium image quality
such that the image quality of the image data relayed by
the relay device 30 is lowered from high to medium image
quality. '

The data quality modification unit 35 is implemented
according to instructions from the CPU 201 illustrated in
FIG. 4 and modifies the image quality of the image data.
transmitted from the requestor terminal 10 based on the
content in the quality moaification management DB 3001 that
has been modified. The store/read process unit 39 is
implementeé by the HDD 205 illustrated in FIG. 4 and
performs a process of storing various data in the memory
unit 3000 and reading the various data stored in the memory
unit 3000.

<Functional configuration of transmission management
system>

The function (or means) of the transmission management
system 50 will now be described. As, 6 illustrated in FIG. 5,
the transmission management system 50 includes a ‘
transmission/reception unit 51, a terminal authentication
unit 52, a state management unit 53, a terminal extraction
unit 54, a terminal state acquisition unit 55, a narrow-
down unit 56, a seésion management unit 57, a quality
determination unit 58, a store/read process unit 59, and a
delay time management unit 60. Each of these functional
parts is a function or means to be implemented when any of

the components illustrated in FIG. 4 is operated according
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to instructions from the CPU 201 in accordance with the
program stored in the ROM 202. The transmission management
system 50 further includes a memory unit 5000 including the
ROM 202, the RAM 203, or the HDD 205 illustrated in FIG. 4.

<Relay device management table>

The memory unit 5000 includes a relay device
management DB 5001 including a relay device management
table as illustrated in FIG. 8. For each relay device ID
of each relay device 30, the relay device management table
includes an operation state of each relay device 30, a date
and time when the transmission management system 50
receives state information indicating the operation state,
an IP address of the relay device 30, and a maximum data
transmission rate (Mbps) of the relay device 30 that are
all managed to be associated with each other. For example,
the relay device management table in FIG. 8 illustrates
that, regarding the felay device 30a .(see FIG. 1) with a
relay device ID of "111a", the ;eiay device 30a is "ON
line™, theltransmission management system 50 has received
the state information in "November 10, 2009 at 13:00", the
IP address of the relay device 30a is "1.2.1.2", and the
maximum data transmission rate of the relay device 30a is
A100 Mbps.

<Terminal authentication management table>

The memory unit 5000 further includes a terminal
authentication management DB 5002 including a terminal
authentication management table as illustrated in FIG. 9.
The terminal authentication management table includes a
terminal ID and a password corresponding thereto for each
of the transmission tefminals 10 managed by the
transmission management system 50. For example, the
terminal authentication management table in FIG. 9

illustrates that the transmission termindl 1l0aa (see FIG.
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1) has a terminal ID "0Olaa" and a password "aaaa".

<Terminal management table>

The memory unit 5000 further includes a terminal
management DB 5003 including a terminal management table as
illustrated in FIG. 10. For each terminal ID of each
transmission terminal 10, the terminal management table
includes an operation state of the transmission terminal 10,
a date and time when the transmission management system 50
has received login request iﬁformation, and an IP address
of the transmission terminal 10 that are all managed to be
associated with each other. For example, the terminal
management table in FIG. 10 illustrates that, regarding the
transmission terminal 10aa (see FIG. 1) with the terminal
ID of "0laa", the operétion state of the transmission
terminal 10aa is "ON 1line", the transmiésion management
system 50 Has received the login request information in
"November 10, 2009 at 13:40", and the IP address of the
transmission terminal 10aa is "1.2.1.3".

<Destination list management table>

The memory unit 5000 further establishes a destination
list management DB 5004 including a destination list
management table as illustrated in FIG. 11l. ' In the
destination list management table, a terminal ID of the
requestor terminal 10 requesting to start a telephone
conference and all corresponding terminal ID(s) of the
destination terminal 10 registered as a candidate
destination terminal 10 are managed to be associated with
each other. .In the destination list management table
illustrated in FIG. 11, for example, the reduestor terminal
10aa (see FIG. 1) with the terminal ID "0laa" can make a
request to start a telephone conference.to three candidate.
destination terminals 10 including the transmission

terminal 10ab with a terminal ID "0lab", the transmission
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terminal 10ba with a terminal ID "Olba", and the
transmission terminal 10db with a terminal ID "0ldb". The
candidate destination terminal 10 is updated by adding or
deleting a candidate when the requestor terminal 10 makes a
request to the transmission management system 50 to add or
delete a candidate.

<Session management table>

The memory unit 5000 further establishes a session
management DB 5005 including a session management table as
illustrated in FIG. 12. For every selection session ID
used in executing a session to select the felay device 30,
the session management table includes a relay device ID of
the relay device 30, a tepminal ID of the requestor
terminal 10, a terminal ID of the destination terminal 10,
a delay time &ms), and a reception date and time that are
all managed to be associated with each other. Here, “the
delay time {(ms)” refers to a receiving delay time when the
image data is received by the destination terminal 10, “the
reception date and time” refers to a date and time when the
transmission managemeﬁt system 50 has received delay
information indicating the delay time from the destination
terminal 10. '

For example, the session management table in FIG. 12
illustrates that the relay device 30a (with the relay
device ID "1lla") selectéd in a session executed by using a
selection session ID "sel" relays the image data and the
voice data between the requestor terminal 10aa (see FIG. 1)
with the terminal ID "0laa" and the destination terminal
10db with the terminal ID "01ldb". The delay time for the
image data to be recgived by the destination terminal 10db
is 200 (ms) as of "November 10, 2009 at 14:00".

Note that when a telephone conference is held between

two transmission terminals 10, the reception date and time
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of the delay information may be managed based on the delay
information transmitted from not the destination terminal
10 but the requestor terminal 10. However, the reception
date and time of the delay information is managed.based on
the delay information transmitted from the transmission
terminal 10 which receives the image data and the voice
data, when a telephone conference is held among three or
more transmission terminals 10.

<Address priority management table>

The memory unit 5000 further establishes a priority
managément DB 5006 including an address priority management
table as illustrated in FIG. 13. The address priority
management table manages a dot address portion including a
set of four numbers from an IP address of a typical IPv4
associated with an address priority point such that the
higher the identity of the dot address portion of the set
of four numbers from the IP address, the higher the address
priority point. In the address priority management table
illustrated in FIG. 13, for example, an IP address having
three identical values from a higher to a lower order in
the dot address has the éddress priority point of "5". An
IP address having two identical wvalues from the higher to
the lower order in the dot address has the address priority
point- of "3". 1In this case, a lowest order value in the
dot address is irrelevant to Qetermining the priority. An
IP address having a highest order value that is identical
and a second highest order value that is different in the
dot addréss has the address priority point of "1". 1In this
case, values in a third highest order and the lowest order
in the dot address are irrelevant to determining the
priority. An IP address having a different highest order
value in the dot ‘address has the address priority point of

"0". In this case, values in the second and third highest



10

15

20

25

30

PCT/JP2013/066771

36

orders and the lowest order in the dot address are.
irrelevant to determining the priority.

<Transmission rate priority management téble>

The priority management DB 5006 established in the
memory unit 5000 further includes a transmission rate
priority management table as illustrated in FIG. 14. 1In
the transmission rate priority management table, a value of
the maximum data transmission rate (Mbps) of the relay
device 30 is managed to be associated with a transmission
rate priority point such that'the faster the transmission
rate, the higher the priority point. For example, in the
transmission rate priority management table illuétrated in .
FIG. 14, the relay device 30 having the maximum data
transmission rate of 1000 Mbps or greater has' the
transmission rate priority point of "5". The relay device
30 having the maximum data transmission rate of 100 Mbps or
greater and less than 1000 Mbps has the transmission rate
priority point of "3". The relay device 30 having the
maximum data transmission rate of 10 Mbps or greater and
less than 100 Mbps has the transmission rate priority point
of "1". The relay device 30 having the maximum data
transmission rate of less than 10 Mbps has the transmission
rate priority point of "O0".

<Quality management table>

The memory unit 5000 further establishes a quality
management DB 5007 including a quality management table as
illustrated in FIG. 15. Inthe quality management table,
the image quality of the image data relayed by the relay
device 30 is managed in association with the delay time
(ms) generated when the image data is transmitted/received
by the requestor terminal 10 or the destination terminal 10.

<Each functional part of transmission management

system>



10

15

20

25

30

PCT/JPR2013/066771

37

Now, each functional part of the transmission
management system 50 will be described below. Note that
each functional part of the transmission management system
50 will be described associated with a main component among
the respective components illustrated in FIG. 5 that serves
to implement each functional part of the transmission
management system 50.

The transmission/reception unit 51 (see FIG. 5) is
implemenfed by the network I/F 209 illustrated in FIG. 4
and transmits}receives various data to/from the
transmission terminal 10, the relay device 30, or the other
systems 90 and 100 via the communication network 2. The
terminal authentication unit 52 searches the terminal _
authentication management DB 5002 of the memory unit 5000
by using a search key that consists of the terminal ID and
the password included in the login requeét information
received through the transmission/reception unit 51, and -
performs terminal authentication by determining whether the
terminal ID and the password identical to those in the
login requést information are managed in the terminal
authentication management DB 5002. 1In order to manage the
operation.state of the requestor terminal 10 making a login
request, the state management unit 53 stores the terminal
ID of the requestor terminal 10, the operation state of the
requestor terminal 10, the date and time when the .
transmission management system 50 has received the login
request information, and the IP address of the requestor
terminal 10 associated with each other in the terminal
management table (FIG. 10).

The terminal extraction unit 54 searches the
destination list management table (FIG. 11) by using a key
that consists of the terminal ID of the requestor terminal

10 having made the login request, and extracts the terminal
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ID by reading the terminal ID of the candidate destination
terminal 10 that can communicate with the requestor
terminal 10. The terminal extraction unit 54 also searches
the destination list management table (FIG. 11) by using
the key that is the terminal ID of the reduestor terminal
10 having made the login request, and extracts the terminal
ID of another requestor terminal 10 which has registered
the terminal ID of the aforementioned requestor terminal 10
as the candidate destination terminal 10.

The terminal state acquisition unit 55 searches the
terminal management table (FIG. 10) by using a search key
that consists of the terminal ID of the candidate
destination terminal 10 extracted by the terminal
extraction unit 54, and reads the operation state of each
terminal ID extracted by the terminal extraction unit 54.
As a result, the terminal state acquisition unit 55 can
acquire the operation state of the candidate destination
terminal 10 that can communicate with the requestor

terminal 10 having made the login request. The terminal

state acquisition unit 55 further searches the terminal

management table (FIG. 10) by using the search key that
consists of the terminal ID extracted by the terminal
extraction unit 54, and acquires the operation state of the
requestor terminal 10 having made the login request.

| The narrow-down unit 56 includes a selection session
ID generation unit 56a, a terminal IP address extraction
unit 56b, a primary selection unit 56c, and a priority
determination unit 56d. The narrow-down uqit 56 thereby
performs a primary narrow-down process prior to a final
narrow—dowﬂ process in order to assist the final narrow-
down process in which the plurality of relay devices 30 is
narrowed down to one relay device 30 in the end. More

particularly, the selection session ID generation unit 56a
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generates a selection session ID used to execute the
session that selects the relay device 30. The terminal IP
address extraction unit 56b extracts the IP address of the
corresponding transmission terminal 10 by searching the
terminal management table (FIG. 10) based oﬂ the terminal
ID of the requestor terminal 10 and the terminal ID of the
destination terminal 10 that are included in start. reguest
information transmitted from the requestor terminal 10.
The primary selection unit 56¢ selects the relay device 30
by selecting the relay device ID of the relay device 30
which is "ON line" from among the relay devices 30 managed
in the relay device management table (FIG. 8).

Based on the IP address of the requestor terminal 10
and the IP address of the destination terminal 10 that are
extracted by the terminal IP address extraction unit 56b,
the primary selection unit 56c further searches the relay
device management table (FIG. 8) to examine whether the ‘dot
address of each of the IP addresses of the requestor
terminal 10 and the destination terminal 10 is identical or
different to/from each dot address of the IP address of the
relay device 30 that has been selected. The primary
selection unit 56c¢ further narrows down the felay device 30
by selecting the top two relay devices 30 that have two '
highest overall points. The overall point is cbtained for
each relay device and includes the higher of the address
priority points between the transmission terminals 10,
combined with the transmission rate priority point of the
relay device.

While the top two relay devices 30 having the two
highest points are selected in the present embodiment, top
three or more relay devices 30 having the highest points
may be selected instead, as long as the narrow-down part

can narrow down as many relay devices 30 as possible.
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The priority determination unit 56d refers to the
priority management table (see FIG. 13) to determine the
address priority point for each relay device 30 examined by
the primary selection unit 56c. Based on the maximum data
transmission rate of each relay device 30 managed in the
relay device management table (see FIG. 8), the priority
determination unit 56d further searchés the priority
management table (see FIG. 14) to determine the
transmission rate priority point for each relay device 30
narrowed down by the primary selection unit 56c¢.

The session management unit 57 stores the selection
session ID generated by the selection session ID generation
unit 56a, the terminal ID of the requestor terminal, and
the terminal ID of the destination terminal so that they
are associated with each other, into the session management
DB 5005 (the session management table in FIG. 12) included
in the memory unit 5000. The session management unit 57
further stores and manages, for each selection session ID,
the relay device ID of the one relay device 30 that is
selected in the end by the selection unit 16c of the
transmission terminal 10 in the session management table
(FIG. 12).

The quality determination unit 58 searches the quality
management table (FIG. 15) by using the delay tiﬁe as the
search key and determines the image quality of the image
data to be relayed by the relay device 30 by extracting the
image quality of the corresponding image data. The
store/read process unit 59 is implemented by the HDD 205
illustrated in FIG. 4 and performs the process of storing
various data into the memory unit 5000 and reading the
various data stored in the memory unit 5000. The delay
time management unit 60 searches- the terminal management

table (FIG. 10) by using the IP address of the destination
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terminal 10 as the search key and extracts the
correspondin§ terminal ID. The delay time management unit
further stores the delay time indicated by the delay
information into a field corresponding to the delay time in
a record that includes the extracted terminal ib in the
session managément table (FIG. 12). .

<Process and operation of embodiment>

Various processes and operations performed in the
transmission system 1 of the present embodiment will now be
described with reference to FIGS. 16 to 23 and 26 to 33.
FIG. 16 shows an example of a process that manages state
information transmitted from each relay device 30 to the
transmission management system 50 and representing the
operation state of each relay.device 30. FIG. 17 shows an
example of .a process performed in a preparatory phase
before communication is established among each transmission
terminal 10. FIG. 18 shows an example of a process in
which the transmission management system 50 narrows down
the relay device 30 to be used. FIG. 19 shows a exemplary
flow chart of the process that narrows down the relay
device 30 to be used. FIG. 20 shows a.exemplary table of a
priority point calculated for the transmission management
system 50 to perform the process of narrowing down the
relay device 30 to be used. FIG. 21 éhows an example of a
process in which the relay device 30 is selected by the
transmission terminal 10. FIG. 22 shows a exemplary flow
chart of the process of selecting the relay device 30. FIG.
23 shows an example of a process in which the image data
and the voice data are transmitted and received among the
transmission terminals 10..

FIG. 26 shows a sequence diagram illustrating an
example of a process in .which display data displayed in the

external input device 40 is displayed in the transmission
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terminal 10 of the other party in a conference. FIG. 27
shows an example of a screen displayed by the external
input device 40. FIG. 28 shows an example of a screen on
which the image data and the display data are diSplayed by
the transmission terminal 10. FIG. 29 shows an example
(where an uncompressed format is used) of a process
pertaining to the resolution modification/conversion
performed by the transmission terminal- 10 and the external
input device 40. FIG. 30 shows an exemplary flow chart of
a process of converting a resolution. FIG. 31 shows a
exemplary flow chart of a process of resolution control
(including the resolution modification) performed by the
transmission terminal 10. FIGS. 32(a) and 32(b) show a
determination process performed in step S102 of FIG. 31 and ’
an example of a screen on which auxiliary information is
displayed. FIG. 33 shows an another example (where a
compressed format is used) of the process pertaining to the

resolution modification/conversion performed by the

_transmission terminal 10-and the external input device 40.

Referring to FIG. 16, the process of managing the
state information transmitted from each relay device 30 to
the transmission management system 50 and representing the
operation state of each relay device 30 will be described.
Each of the relay devices 30 (30a to 30d) detects the
operation state of own device on a regular basis by means
of the state detection unit 32 (FIG. 5) (S1-1 to S1-4). 1In
order for the transmission management system 50 to manage
the operation state of each relay device 30 in real time,
the transmission/reception unit 31 of each relay device 30
transmits the respective state information to the
transmission management system 50 on a regular basis via
the communication network 2 (steps S$S2-1 to S2-4). Here,

each state information includes the relay device ID of the
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respective relay device 30 and the operation state cf the
relay device‘detected by the state detection unit 32 of the
relay device 30 related to the relay device ID. Note that
in the present embodiment{ the relay devices 30a, 30b and
30d are "ON line" operating normally whereas the relay
device 30c is active but "OFF line" due to some trouble in
a program that performs the relay operation of the relay
device 30c. ’

Next, in‘the transmission management system 50, the
transmission/reception unit 51 receives the respective
state information transmitted from each of the relay
devices 30a to 30d sc that the state information is stored
and managed for every relay device ID in the relay device
management DB 5001 (the relay device management table in
FIG. 8) of the memory unit 5000 through the store/read
process unit 59 (steps S$3-1 to S3-4). As a result, the
operation state of the relay device indicating "ON line",
"OFF line", or "out of order" is stored and managed in the
relay device management table (FIG. 8) for every relay
device ID. At this time, the date and time when the
transmission management system 50 has received the state
information is also stored and managed for every relay
device ID. Note that, when no state information is
transmitted from the relay device 30, a field corresponding
to the ‘operation state and a field corresponding to the
reception date and time for each record in the relay device
management table (FIG. 8) will be:blank or include the
operation state and the reception date and time stored the
last time the information was received.

Referring to FIG. 17, the process in the preparatory
phase before establishing communication between the
transmission terminal 10aa and the transmission terminal

10db will be described. First, the-power source is turhed
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on when the operation input acceptance unit 12 (FIG. 5)
accepts the power-on input from a user who has turned on
the power supply switch 109 (FIG. 3) (step S21). The loéin
request unit. 13 triggered by the reception of the power-on
input automatically transmits the login request information
indicating the login request from the
transmission/reception unit 11 to the transmission
management system 50 via the communication network 2 (steﬁ
S22). The login request information includes the terminal
ID and the password that identify the transmission terminal
10aa that is the own device as a requestér. The terminal
ID and the password are data read from the memory unit 1000
through the store/read process unit 19 and transmitted to
the transmission/reception unit 11. The transmission
management system 50 on the receiver side can know the IP
address of the transmission terminal 10aa transmitting the
login request information to the transmission management
system 50.

Next, the terminal authentication unit 52 (FIG. 5) of
the transmission management system 50 searches the terminal
authentication managemeﬁt DB 5002 (the terminal
authentication management table in FIG. 9) in the memory
unit 5000 by uéing the terminal ID and the password
included in the login request information received through
the transmission/reception unit 51 as a search key, and
authenticates the terminal by determining whether or not a
terminal ID and a password identical to the search key are
managed in the terminal authentication management‘DB 5002
(step S23). 1If the terminal authentication unit 52 has
determined that the login request has been made by the
properly authorized transmission terminal 10 whose terminal
ID and the password ére managed in the terminal

authentication management DB, the state management unit 53 -
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stores the terminal ID of the transmission terminal 10aa,
the operation state, the date and time when the login
request information has been received, and the IP address
of the transmission terminal 10Qaa associated with each
other in Ehe terminal management DB 5003 (the terminal
management table in FIG. 10) (step S24). Consequently, the
operation state "ON line", the reception date and fime
"2009.11.10. 13:40", and the terminal IP address "1.2.1.3"
are managed associated with the transmission ferminal ID
"0laa" in the terminal management table (FIG. 10).

- The transmission/reception unit 51 of the transmission
management system 50 then transmits authentication result
information indicating the authentication result obtained
by the terminal authentication unit 52 to the reqﬁestor
terminal 10aa which has made the login request, via the
communication network 2 (step S25). In the present
embodiment, the following description will be given for the
case where the terminal authentication unit 52 has
determined that the terminal has the proper use
authorization. '

The terminal extraction unit 54 of the transmission
management system 50 searches the destination list
management table (FIG. 11) by using the terminal ID "0laa"
of the requestor terminal 10aa which has made the ldgin
request as the search key, and reads and extracts the
terminal ID of the candidate destination terminal 10 that
can communicate with the requestor terminal 10aa (step S26).
Here, the terminal IDs "dlab", "Olba" and "01db" ofvthe
destination terminals 10ab, 1l0ba and 10db corresponding to
the terminal ID "0Olaa” of the requestor terminal 10aé are
extracted.

Next, -the terminal state acquisition unit 55 searches

the terminal management table (FIG. 10) by using the search
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key that is the terminal IDs ("Olab", "Olba", and "01ldb")
of the candidate destination terminal 10 extracted by the
terminal extraction unit 54, and acquires the operation
state of each of thé transmission terminals (10ab, 10ba,
and 10db) by reading the oberation state ("OFF line", "ON
line", and "ON line") for every terminal ID extracted by
the terminal extraction unit 54 (step S$27).

Subsequentiy, the transmission/reception unit 51
transmits destiﬁation state information to the requestor.
terminal 10aa via the communication network 2, the
destination state information including the terminal IDs
("0lab", "O0lba", and "01db") used in step 527 as the search
key and the operation states ("OFF 1line", "ON line", and
"ON line") of the éorresponding destination terminals (10ab,
10ba, and lOdb) (step S28). The requestor terminal 10aa
can therefore recognize the current operation states ("OFF
line™, "ON line", and "ON line") of the transmission
terminals (10ab, 10ba, and 10db) which are the candidate
destination terminals 10 capable of'establishing
communication with the requestor terminal 10aa.

The terminal extraction unit 54 of the transmission
manégemént system 50 searches the destination list
management table (FIG. 11) by using the terminal ID "Olaa"
of the requestor terminal 1l0aa which has made the login
request as the search key; and extracts the terminal ID of
another requestor terminal 10 which registers the terminal
ID "0laa" of the requestor terminal 10aa as the candidate
destination terminal 10 (step S29). The terminal ID of the
other requestor terminal 10 extracted from the destination
list management ﬁable in FIG. 11 includes "0lab", "Olba",
and "0ldb".

Subsequently, the terminal state acquisition unit 55

of the transmission management system 5C searches the
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terminal management table.(FIG. 10) by using the terminal
ID "0laa"™ of the requestor terminal 1l0aa which has made the
login request as the search key, and acquires the operation
state of the requestor terminal 10aa (step S30).

The transmission/reception unit 51 then transmits the
destination state information acquired in step S30 and
including the terminal ID "0laa" and the operation state
"ON line" of the requestor terminal 10aa to the
transmission terminals (10ba and 10db) that are "ON line"”
as illustrated in the terminal management table (FIG. 10)
among the transmission terminals (10ab, 10ba, and 10db)
having the terminal IDs ("0lab", "Olba", and "01db")
extracted in step S28 (steps S31-1 and S531-2). Based on
the respective terminal IDs ("0lba" and "Oldb"),'thé
transmission/reception unit 51 refers to the corresponding
IP address of the terminal managed in the terminal
management table (FIG. iO) when transmitting.the
destination state information to the transmission terminals
(10ba and 10db). As a result, the terminal ID "0laa" and
the operation state "ON line" of the requestor terminal
10aa which has made the login regquest can be transmitted to
each of the other destination terminals (10db and 10ba)
that can establish communication with the requestor
terminal 10aa as the destination terminal.

The description of the process performed with respect
to another transmission terminal 10 will be omitted, since
the process similar to what has been described in steps S22
to 831-1 and 31-2 will be performed once the operation’
input acceptance unit 12 (FIG. 5) accepts the power-on
input from a user who has turned on the power supply switch'
109 (FIG. 3) (step S21).

The process of narrowing down the relay device 30 ‘to

be used will now be described with reference to FIG. 18.
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The requestor terminal 10aa in the present embodiment can
establish communication with at least one of the
transmission terminals 10ba and 10db that are "ON line"
according to the destination state information received in
step S28, among the transmission terminals 10 as the
candidate destination. The following description will be
given for the case where a user of the requestor terminal
10aa has selected to start communication with the
destination terminal 10db.

The operation input acceptance unit 12 (FiG. 5) of the
transmission terminal 10aa first accepts the input by which
the transmission terminal 10db has been selected as the
destinatioﬁ when a user has depressed the operation button
108 (FIG. 3) to select the transmission terminal 10db (step
S41). The transmission/reception ‘unit 11 of the
transmission terminal 10aa then transmits, to the
transmission management system 50, the start request
ipformation including the terminal ID "Olaa" of- the
requestor terminal 10aa and the terminal ID "01db" of the
destination terminal 10db and'indicating that the requestor
terminal desires to start communication (step S42). The
transmission/reception unit 51 of the transmission
managemént system 50 receives thenstart request information
and at the same time upon knowing the IP address "1.2.1.3"
of the requestor terminal lOaa‘which has transmitted the
information. The state management unit 53 thereafter
changes each field corresponding to the operation state in
the record including each of the terminal IDs "0laa" and
"01db" in the terminal management table (FIG. 10) of the
terminal management DB 5007 to "busy", based on the
terminal ID "Olaa" of the requestor terminal 10aa and the
terminal ID "0ldb" of the destination terminal 10db that

are included in the start request information (step S43).
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The requestor terminal 10aa and the destination terminal
10db in this state have not started communication (a call)
but are in the busy state. a voice or an image indicating
the busy state is output if another transmission terminal
10 attempts to communicate with the requestor terminal 10aa
or the destination terminal 10db.

The process of executing a session that selects the
relay device 30 will now be described by referring to steés
S44 to S48 (FIG. 18) and steps S61-1 to 66 (see FIG. 21).
The selection session ID generation unit 56a (FIG. 5) of
the transmission management system 50 first generates &
selection session ID used to execute the session that
selects the relay device 30 (step S44). The session
management unit 57'then stores the selection session ID
"sel" generated in step S44, the terminal ID "0laa" of the
requestor terminal 10aa, and the terminal ID "01ldb" of the
destination terminal 10db associated with each other into-
the session management table (FIG. 12) of the memory unit
5000 (step S45).

Next, the nargow-down unit 56 primarily narrows down
the relay device 30 which relays communication between the
requestor terminal .10aa and the destination terminal 10db
based on the relay device management DB 5001, the terminal
management DB 5003, and the priority management DB 5006
(step S46).

The.process of "narrowing down the relay device" in
step S46 will be described in more detail with reference to.
FIG. 19. First, the terminal IP address extraction unit
56b searches the terminal management table (FIG. 10) based
on the terminal ID "0laa" of the requestor terminal 10aa
and the terminal ID "01db" of the-destination terminal 10db
included in the start request information transmitted from

the requestor terminal 10aa, and extracts the IP addresses
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("1.2.1.3" and "1.3.2.4") of the corresponding transmission
terminals (10aa and 10db) (step S46-1). The primary
selection unit 56c thereafter selects each of the relay
device IDs (1llla, 111b, and 111d) of the relayﬁdevices (30a,
30b, and 30d) that are "ON line" from among the respective
relay devices 30 managed in the relay device managemerit
table (FIG. 8) (step S46-2). The primary selection unit
56c further searches the relay device management table (FIG;
8) based on the IP address "1.2.1.3" of the requestor
terminal 10aa and the IP address "1.3.2.4" of the
destination terminal 10db extracted in step S46-1 to
examine whether or not the dot address of each of the IP
addresses ("1.2.1.3" and "1.3.2.4") of the requestor
terminal 10aa and the destination terminal 10db is
identical to the dot address of each of the IP addresses
("1.2.1.2.™, "1.2.2.2" and "1.3.2.2") of the relay devices
{30a, 30b, and 30d) that are selected in step S46-2 (step
S46-3) . . '
The priority determination unit 56d then determines
the address priority point for each of the relay devices
(30a, 30b, and 30d) examined in step 46-3 by referring to
the priority management table (FIG. 13) (step S46-4). An
example of the result of the determination_process is
illustrated in FIG. 20. FIG. 20 shows a table of the
priority point calculated in order to execute the process
of narrowing down the relay device 30 to be used. In the
example illustrated in FIG. 20, the address priority point,
the transmission rate priority point, and the overall point
are illustrated for every relay device ID. The address
priority point includes a point for the requestor terminal
10aa and a point for the destination terminal 10db for each
relay device 30. The overall point consists of the sum of

the transmission rate priority point and a higher point of
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the address priority point.

In the present embodiment, the address priority point
of the relay device 30a with the IP address "1.2.1.2" is
"5" as illustrated in FIG. 20, because the dot address of
the IP address "1.2.1.2" means "identical. identical.
identical. different" in comparison with the IP address
"1.2.1.3" of the requestor terminal 10aa. Another address -
priority point of the relay device 30a with the IP address
"1.2.1.2" is "1" becaﬁse the dot address of the IP address
"1.2.1.2" means "identical. different. different.
different” in comparison with the IP address "1.3.2.4" of
the destination‘terminal 10db. The address priority point
of the relay device 30b with the IP address "1.2.2.2" is’
"3" pbecause the dot address of the IP address "1.2.2.2"
means "identical. identical. different. different" in
comparison with the IP address "1.2.1.3" of the requestor
terminal 10aa. Another address priority point of the relay
device 30b with the IP address "1.2.2.2" is "1" because the
dot address of the IP address "1.2.2.2" means "identical.
different. identical. different" in comparison with the IP
address "1:3.2.4" of the destination terminal 10db. The
address priority point of the relay device 30d with the IP
address "1.3.2.2" is-"1" because the dot address of the IP
address "1.3.2.2" means "identical. different. different.
different" in comparison with the IP address "1.2.1.3" of
the requestor terminal 1l0aa. Another address'priority
point of the relay device 30d with the IP address "1.3.2.2"
is "5" because the dot address of the IP address "1.3.2.2"

.means "identical. identical. identical. different” in

comparison with the IP address "1.3.2.4" of the destination
terminal 10db.
Referring to FIG. 19, the priority determination unit

56d searches the priority management table (FIG. 14) and
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determines the transmission rate priority point for each of
the relay devices (30a, 30b, and 30d) narrowed down by the
primary narrow-down process performed in step S$46-2, based
on the maximum data transmission rate of each relay device
30 managed in the relay device.management table (FIG. 8)
(step S46-5). The relay device 30a with the maximum data
transmission rate of 100 (Mbps) (see FIG. 8) in the present
embodiment has the transmission rate priority equal to 3
points by referring to the transmission rate priority (FIG.
14). Likewise, the relay device 30b with the calculated
maximum data transmission rate of 1000 (Mbps) has the
transmission rate priority equal to 5 points. The relay
device 30dhwith the calculated maximum data transmission
rate of 10 (Mbps) has the transmission rate priority equal
to 1 point.

The primary selection unit 56c then selects top two
relay devices 30 in terms of the overall point that is
calculated by combining the higher point of the addreés
priority points for the transmission terminals (10aa and
10db) and the transmission rate priority point for each of
the relay devices (30a, 30b and 30d) (step 46-6). The
relay device 30a with the relay device ID "l1lla" and the
relay device 30b with the relay device ID "111b" are
selected in the present embodiment since the overall point
for each of the relay device IDs (1l1la, 111b, and 111d) is
"8", "8", and "6" as illustrated in FIG. 20, respectively.

Upon completing the process of "narrowing down the
relay device" in step $S46, the transmission/reception unit
51 (FIG. 5) of the transmission management system 50
transmits narrowed-down relay device information to the
destination terminal 10db through the communication network
2, the information notifying of the number of the relay

devices 30 that has been selected after the narrow-down
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process (step S47). The narrowed-~-down relay device

information includes the number "2" of the relay devices 30

" that has been narrowed down to in step S46, the terminal ID

"0laa" of the requestor terminal 10aa, and the selection
session ID "sel". As a result, tﬁe transmission terminal
10db can recognize the number of the relay devices 30 and
the transmission terminal 10 which has made the request to
start the telephone conference in the session with the
selection session ID "sel", as well as the IP address
"1.1.1.2" of the transmission management system 50 which
has transmitted the narrowed-down relay device information.

The transmission terminal 10db thereafter transmits
reception completion information indicating that the
narrowed-down relay device information has been received,
frém the transmission/reception unit 11 to the transmission
management system 50 via the communication network 2 (step
S48). The reception completion information includes the
seséion ID "sel". As a result, the transmission management
system 50 can recognize that the notification of the number
of the relay devices performed in the session ID "sel" has
been completed, and that the IP address of the destination
terminal 10db which has transﬁitted the information is
"1.3.2.4", simultaneously.

The process of selecting the relay device 30 by the
destination terminal 10db will now be described with
reference to FIG. 21. Prior to starting a telephone
conference, the transmission management system 50 first
transmits pre-relay request information requesting to
perform relay in advance to each of the relay devices (30a
and 30b) narrowed down in step S46 (steps S61-1 and 61-2).
The pre-relay request information includes the session ID
"sel", the IP address "0laa" of the requestor terminal 10aa,

and the IP address "0ldb" of the destination terminal 10db.
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As a result, the relay devices (30a and 30b) can recognize
the selection session, the requestor terminal 10, the
destination terminal 10, and the IP address "1.1.1.2" of
the transmission management system 50 which has transmitted
the pre-relay request information.

Each of the relay devices (30a and 30b) thereafter
transmits, from the transmission/reception unit 31 (FIG. 5)
via the communication network 2 to the regquestor terminal
10aa recognizéd in steps S$61-1 and 61-2, pre-transmission
request information requesting to transmit pre-transmission
information including ping (Packet Internet Groper) to be
described to each of the relay devices (30a and 30b) as the
own device prior to starting the telephone conference
(steps S62-1 and 62-2). The pre-transmission information
includes the session ID "sel". As a result, the'requestor
terminal l0aa can recognize that the pre—transmission
information is transmitted to each of the relay devices
(30a and 30b) in the process of selecting the relay device
30 performed in the session ID "sel", and that the IP
addresses of the relay devices (30a and 30b) that transmit
the pre-transmission request information are "1.2.1.2" and
"1.2.2:2", respectively.

Note that the transmission management system 50
informs the‘requestor terminal 10aa of the IP address of
the destination termihal 10db not directly but through the
relay device 30a as illustrated in step S61-1, while the
relay device 30b requests the requestor terminal 10aa to
transmit the pre-transmission request information to the
own device (relay device 30b) as illustrated in step S6l-2.
This is to ensure security by not informing each
transmission terminal 10 of the IP address of another
transmission terminal 10.

Next, the requestor terminal 10aa transmits the pre-
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'transmission information to the relay devices (30a and 30b)

from the transmission/reception unit 11 via the
communication network 2 (steps S63-1 and 63-2).
Transmitted to the destination terminal 10db through each
of the relay devices (30a and 30b) in place of the image-
data and the voice data prior to transmitting the image
data and the voice data, the pre-transmission information
is used to measure the time required for transmitting
information or data from thelrequestor terminal 10aa to the
destination terminal 10db. The pre-transmission
information also includes: the ping to confirm that the
requestor terminal 10aa, the relay devices (30a and 30b)
and the destination terminal 10db are connected to be able
to communicate with each other; a date and time when the
pre-transmission information is transmitted from fhe
requestor terminal 10aa; and the session ID "sel". As a
result, each of the relay devices (30a and 30b) can
recognize that the pre-transmission information has been
transmitted in the session with the selection session ID
"sel", and that the IP address of the requestor terminal
10aa which has transmitted the pre-transmission information
is "1.2.1.3", simultaneously. ,

Each of the relay devices (30a and 30b) then relays
the pre-transmission information to the IP address
"1.3.2.4" of the destination terminal 10db included in the
pre-relay request information received in steps S61-1 and
61-2 (steps S64-1 and 64-2). As a result, the destinatidn
terminal 10db can recognize that the pre-transmission
information has been transmitted in the session with the
session ID "sel", and that the IP addrésses of the relay
devices (30a and 30b) which have transmitted (relayed) the
pre-transmission information are "1.2.1.2" and "1.2.2.2", -

respectively.
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Based on the pfe—trénsmission information, the final
narrow~down unit 16 (FIG. 5) of the destinétion terminal
10db then narrows down the relay devices to one relay
device 30 which eventualiy relays the image data and the
voice data in the telephone conference (step S65).

Here, the process of "selecting the relay device"
performed in step S65 will be described in more detail with
reference to FIGS. 5 and 22. The measurement ﬁnit l6a (FIG.
5) of the final narrow-down unit 16 first measures a date
and time when the transmission/reception unit 11 of the -
transmission terminal 10db has received each pre-
transmission information .relayed by each of the relay
devices (30a and 30b) (step S65-1). For every pre-
transmission information with the reception time thereof
that has been measured, the calculation unit 16b calculates
the time required for each pre-transmission information
transmitted to be. received, based on difference between the
reception date and time and the transmission date .and time
that have been included in the pre-transmission information
(step S65-2). The selection unit 16c then determines
whether or not the number of the pre—-transmission
information corrésponding to the number of the relay
devices 30 which will perform the relay, namely "2" relay
devices, has been received in the session with the session
ID "sel" (step S65-3). If not all the information has been
received (NO in step 865-3), the selection unit lec
determines whether or not a predetermined time period (one
minute in this case) has elapsed subsequent the
transmissioﬁ terminal ‘10db received the pre-transmission
information (step S65-4). The process returns to step S65-
1 if the predetermined time period has not elapsed (NO in
step S65-4): If it is determined to be YES in step 65-3

(all the information has been received) or to be YES in
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step S65-4 (the predetermined time period has elapsed), on
the other hand, the selection unit 16c¢c selects the relay
device 30 in which the amount of time to relay the pre-

transmission information is the shortest among the required

times that have been calculated by the calculation unit 16b

(step $65-5). The embodiment in FIG. 21 illustrates an
example where the relay device 30a requiring less amount of
time to relay the pre-transmission information than the
relay device 30b has been selected. .

Note that the relay device 30a is narrowed-down not
necessarily by the destination terminal 10db as described
in the aforementioned embodiment. For example, the
destination terminal 10db may transmit all the required
time information to the requestor terminal 10aa or the
transmission management system 50, which then narrows down
the relay device 30a to one device in the end, the
information indicating the time required for the pre-
transmission information transmitted to be received.

Referring back to FIG. 21, the destination terminal

10db transmits selection information, which indicates that

the relay device 30a has been selected, from the

transmission/reception unit 11 (FIG. 5) to the transmission
management system 50 via the communication network 2 (step
S66). The selection information includes the session ID"
"sel" and the relay device ID "1llla" of the selected relay
device 30a. As a result, the transmission management:
system 50 can recognize that the relay device 30a has been
selected in the session with the session ID "sel”, and that
the IP address of the transmission terminal 10db that has
transmitted the selection information is "1.3.2.4",
simultaneously.

The session management unit 57 of the transmission

management system 50 then stores the relay device ID "11lla"
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of the relay device 30a selected in the end into the field
corresponding to the relay device ID of the record
including the selection session ID "sel" in the session
management table (FIG. 12) that is included in the session
management DB 5005 (step S67-1), while the
transmission/reception unit 51 transmits the relay device
ID "11lla"™ and the IP address "1.3.2.4" of the destination
terminal 10db to the requestor terminal 10aa (step S67-21).
The transmission/reception unit 51 of the transmission
management system 50 thereafter transmits relay start
request information indicating a request to start the relay,
to the reiay device 30a via the communication network 2
(step S68). The relaf start request information includes
the IP addresses ("1.2.1.3" and ™1.3.2.4") of the requestor
terminal 10aa and the destination terminal 10db to be
relayed, respectively. The relay device 30a can therefore
establish a session to communicate the low-, medium-, and
high-resolution image data and the voice data between the
transmission terminal 10aa and the transmission terminal
10db (step S69). The respective transmission terminals
(10aa and 10db) can start the telephone conference as a
result. ‘

Note that in the aforementioned embodiment, the
transmission management system 50 transmits the narrowed
down relay device information to the destination terminal.
10db in step S47 (FIG. 18), followed by steps S48 to S64-
1/64-2 and then to the process of selecting the relay
device performed by the destination terminal 10db (step
565). However, as another way to perfofm the
aforementioned process, the transmission management system
50 may transmit the narrowed-down relay device information
to the reguestor terminal 10aa in step S47, for example, so

that the terminal to transmit and receive the.respective
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information is switched between the requestor terminal 10aa
and the destination terminal 10db up until steps S64-1 and
64-2. This allows the requestor terminal 10aa to perform
the process of selecting the felay device in place of step
S65 and transmit the selection information in place of step
566. '

The process of transmitting/receiving the image data
and the voice data in holding a telephone conference
between the requestor terminal 10aa and the destination
terminal 10db will now be described with reference to FIGS.
5 and 23. The requestor terminal 10aa first transmits the
image data of a subject captured by the iﬁaging'unit l4a as
well as the voice data of voice input through the voice
input unit 15a, from the transmission/reception unit 11 to
the relay device 30a via the communication network 2 (step
S81). The transmission/reception unit in the present
embodiment transmits the high-quality image data having low,
medium and high resolutions as illustrated in FIGS. 6{a) to
6(c) as well as the voice data. The transmission/reception
unit 31 of the relay device 30a thus receives the image
data having the three resolutions and the voice data. The
data guality confirmation unit 33 thereafter searches the
quality modification management table (FIG. 7) by using the’
IP address "1.3.2;4" of the destination terminal 10db as a
search key, and confirms the image quality of the image
data to be relayed by extracting the image quality of the
image data to be relayed corresponding to the IP address
(step S82). Since the image data confirmed in the present
embodiment has "high image quality" that conforms to the
image quality of the image data received by the
transmission/reception unit 31; the image data and the
voice data are transfer;ed as it is to the destination

terminal 10db (step S83). Accordingly, the



10

15

20

25

30

PCT/JP2013/066771

60

transmission/reception unit 11 of the destination terminal
10db receives the image data and the voice data so that the
image display control junit 14b allows the display 120 to
display an image based on the image data and that the voice
output unit 15b outputs voice based on the voice data.

Next, the delay detection unit 17 of the transmission
terminal 10db detects, for every ﬁiged amount of time (for
example every second), a delay time experienced by the
transmission/reception unit 11 in receiving the image data
(step S84). The following description in the present _
embodiment will be given where the delay time is 200 (ms).

The transmission/reception unit 11 of the destination
terminal 10db transmits delay informafion indicating the
delay time of "200 (ms)" to the transmission management
system 50 via the communication network 2 (step S85). As a
result, the transmission management system 50 can recognize
the delay time as well as the IP address "1.3.2.4" of the
transmission terminal 10db which has transmitted the delay
information.

The delay time management unit 60 of the transmission
management system 50 thereafter searches the terminal
management table (FIG. 10) by using the IP address
"1.3.2.4"™ of the destination terminal 10db as a search key,
extracts the terminal ID "0ldb" corresponding'to the IP
address, and stores the delay time "200 (ms)" indicated by
the delay information into the field corresponding to the
delay time in a record including the terminal ID "01ldb" in
the session ﬁanagement table (FIG. 12) that is established.
in the session management DB 5005 (step S86).

Next, the quality determination unit 58 of the
transmission management system 50 searches the quality
management table (FIG. 15)Iby using the delay time "200

(ms)" as a search key, extracts the image quality "medium
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image quality" of the image data corresponding to the delay
time, and determines the image quality to "medium image
quality" (step S87).

The transmission/reception unit 51 then searches the
relay device management table (FIG. 8) by using a search
key that is the relay device ID "11lla" storéd to be
associated with the terminal ID "01db" in the session
management table (FIG. 12), and extracts the IP address
"1.2.1.2" of .the relay device 30a corresponding to the .
relay device ID (step S88). The transmission/reception
unit 51 thereafter transmits quality information indicating
the image quality of the image data that is "medium image
guality" determined in step $87, to the relay device 30a
via the communication network 2 (step S89). The quality
information includes the IP address "1.3.2.4" of the
destination terminal 10db used as the search key in step
SB6. As a résult, the quality modification management unit
34 of the relay device 30a stores the IP address "1.3.2.4"
of the destination transmission terminal 10 (the
destination terminal 10db in this case) associated with the
image quality "medium image quality" of the relayéd image
data into the quality modification management table (FIG.
7) (step S90).

Subsequently, the transmission terminal 10&a transmits
the high-quality image data having low, medium and high
image‘qualities and the voice data to the relay device 30a
in a manner similar to the process performed in step S81°
(step S91). Similar to the process performed in step S82,
the data quality confirmation unit 33 of the relay device
30a then searches the quality modification management table -
(FIG. 7) by using the IP address "1.3.2.4" of the
destination terminal 10db as the search key, and confirms

the image quality of the relayed image data by extracting
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the image guality, namely the "medium image quality", of

the image data to be relayed corresponding to the IP

-address (step S92). Since the image data confirmed in the

presenf embodiment has the "medium image quality" which is
lower than the "high image guality" of the image data
received by the transmission/reception unit 31, the data
quality modification unit 35 modifies the image quality of
the image data by controlling the image quality from the
"high image quality” to the "medium image quality" (step
S93). The transmission/reception unit 31 then transmits to
the transmission terminal 10db via the communication
network 2 the image data, the quality of which has been
changed to the "medium image quality", and the voice data-
with unchanged voice quality (step S94). Accordingly, the
relay device 30a can modify the quality of the image so
that a participant of the telephone conference do not feel
any strangeness even if a time delay of receiving the image
data is caused at the destination terminal 10db.

Now, the process of transmitting the display data,
which represents the image displayed on the display 216 of
the external input device 40, to another transmission
terminal 10 and displaying the data on the display 120
after the relay device 30 has been determined will be
described with reference to FIG. 26. Here, an example will
be described Where information displayed in the external
input device 40aa connected to the transmission terminal
1l0aa is to be displayed in.the transmission terminal 10db
that is the destination terminal.

Once the relay device 30 has been determined, the
transmission/reception unit 11 of the transmission terminal
l0aa receives the relay device ID "11la" and the IP address
"1.3.2.4" of the destination terminal 10db transmitted by

the transmission management system 50 in step S67-21. The
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store/read process unit 19 then stores the received relay
device ID "111l1a" and the IP address "1.3.2.4" into the
memory unit 1000 (step S67-22). -

The connection detection unit 42 (FIG. 24) of the
external input device 40aa detects a connection when the
external input device 40aa is connected to the transmission
terminal 10aa (step $570). Once the connection detection
unit 42 has detected the connection between the external
input device 40aa and the transmission terminal 10aa, the
installa£ion determination unit 43a determines whether the
external input device 40aa includes the display data
acquisition unit 451, the display data transmission unit
452, and the resolution conversion unit 453 (step S71).
Specifically, the installation determination unit 43a
determines whether or not the display data acquisition
program 1451 (see FIG. 5), the display data transmission
program 1452, and the resolution conversion program 1453
are installed in the external input device 40aa. The
installation determination unit 43a determines that the
external input device 40aa includes a functional part
corresponding to each of the programs when the programs are
installed.

When the installation determination unit 43a has
determined that the external input device 40aa lacks any of
the display data acquisition unit 451, the display data
transmission unit 452, and the resolution conversion unit
453, the mount unit 48 mounts. the memory unit 1000 of the
transmission terminal 10aa (step $72). Subsequently, the
program acquisition unit 43b acquires and installs a
program corresponding to the functional part that 1s not
included in the external input device 40aa from among the
display data acquisition program 1451, the display data

fransmission program 1452 and the resolution conversion
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program 1453 stored in the memory unit 1000 of the
transmission terminal 10 (step S73). The external input
device 40aa can thus include all of the display data
acquisition unit 451, the display data transmission unit
452, and the resolution conversion unit 453.

Upon completing the process in step 873, the
transmission/reception unit 41 transmits, to the
transmission terminal 10aa, information which requests
permission to execute each of the aforementioned programs,
namely, permission to operate the display data acquisition

unit 451, the display data transmission unit 452, and the

- resolution conversion unit 453 (step S74). The display

data acguisition unit. 451 then acquires the display data
representing the image displayed on the display 216 after
the transmission/reception unit 41 has received information
indicating that the request has been accepted by the
transmission terminal 10aa (step S75). Subsequently, the
resolution conversion unit 453 converts the resolution of
the display data acquired by the display data acquisition
unit 451, and the display data transmiésion_unit 452
thereafter transmits the display data, the resolution of
which has been converted, to the external information
transmission/receptiop unit 18 of the transmission terminal
10aé (step S7¢). The process in which the resolution
conversion unit 453 converts the resolution of the display
data will be described below. Note that the process of
converting the resolution by the resolution conversion unit
453 is not performed based on the opefation state of the
relay devicé 30 and the communication speed between the
transmission terminal 10 and the relay device 30 unlike the
aforementioned process performed based on the operation
state of the relay device 30 and the communication speed

between the transmission terminal 10 and the relay device



10

15

20

25

30

PCT/JP2013/066771

65

30.

After the external information transmission/reception
unit 18 of the transmission terminal 10aa being the
transmitter has received the display data from the external
input device 40aa, the store/read process unit 19 reads the
relay device ID "llla" and the IP address "1.3.2.4" of the
transmission terminal 10db to be the destination terminal
that are stored in the memory unit 1000 (step S77). The
transmission/reception unit 11 subsequently transmits the
display data, the resolution of which has been converted,
and the IP address ﬁl.3.2.4" of the transmission terminal
10db to be the destination terminal to the relay device 30
corresponding to the relay device ID "1llla" read in step
S74 (step S78). Upon receiving the display data
transmitted from the transmission terminal 1l0aa in step S78,
the relay device 30 modifies the image quality of the
display data based on the IP address "1.3.2.4" of the
destination transmission terminal 10db (step S579) and
transmits the display data to the transmission terminal
10db (step 580). The detailed description of the process
performed in step S77 will be omitted since it-is identical
to the aforementioned process of changing the quality of
the voice data and the image data (steps S$S81 to S$94 in FIG.
23). Then, the image display control unit 14b allows the
display 120 to display the image represented by the display
data that is transmitted from the relay device 30 and
received by the transmission/reception unit 11 of the
transmission terminal 10db. As illustrated by a screen
display in FIG. 28, for example, the image displayed in the.
external input device 40aa is displayea in a left portion
area on the screen, while the image déta imaged by the
imaging unit 14a of the transmission terminal 10aa and

transmitted by the transmission/reception unit 11 is
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displayed in an upper right portion area on the screen. In
addition, the_image data imaged by the imaging unit 14a of
the transmission terminal 10db is'displayed in a lower
right portion area on the screen.

Now, the process of converting the resolution of the
display data transmitted from the external input device 40
to the  transmission terminal 10 based on the resolution on
the display 120 of the transmission terminal 10 and the
resolution on the display 216 of the external input device
40 will be described with reference to a sequence diagram
illustrated in FIG. 29. 1In the example illustrated in FIG.
29, the display data is transmitted in an uncompressed
format. ' '

Referring to FIG. 29; the tranémission/reception unit
41 of the external input device 40 first traﬁsmits a
request for resolution information of the display 120 of
the transmission terminal 10 (step S901), and the
resolution acquisition unit 2la of the trarsmission
terminal 10 acquires the resolution information which is
stored in the resolution storage unit 1005 and represents
the resolution on the display 120 of the transmission
terminal 10 (step $902). The external information
transmission/reception unit 18 theﬁ transmits, to the
external input device 40, the resolution information
acquired by the resolution acquisition unit 2la in step
S902 (step S903). 1In the external input device 40, the
store/read process unit 49 stores the resolution
information of the display 120 of the transmission terminal
10 received by the transmission/reception unit 41 into the
resolution management table included in the resolution
management DB 4001 (step S904).

Next, the display'data acquisition unit 451 of the

external input device 40 acquires the display data
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representing the image that is displayed on the display 216
under control of the display control unit 47 (step S905) .
The resolution acgqguisition unit 44 further acquires the
resolution information of the display 216 (step S$206). The

resolution conversion unit 453 thereafter converts the

~resolution of the display data to be transmitted to the

transmission terminal 10, based on the resolution indicated
in the resolution information of the display 120 of the
transmission terminal 10 stored in the resolution
management DB 4001 and the resolution indicated in the
resolution‘information of the display 216 of the external
input device 40 acquired in step S906 (step S907).

Here, the process of "converting the resolution”
performed by the resolution conversion unit 453 in step 907
will be described with reference to FIG. 30. Note that
hereinafter, for the convenience of description, the
resolution in the vertical direction (height (H) direction)
and the resolution in the horizontal direction (width (W)
direction) ingluded in the resolution information of the
display 216 of the external input device 40 acquired in
step S906 are referred to as "H40" and "W40", respectively.
Likewise, the resolution in the vertical direction and the
resolution in the horizontal direction included in the
resolution information of the display 120 of the
transmission terminal 10 stored in the resolution
management DB 4001 are referred to as "H10" and "W10",
respectively. The resolution conversion unit 453 converts
the resolution in the vertical direction of the display
data into "H'" and the resolution in the horizontal
direction of the display data into "W'" based on the
resolutions H40, W40, H10, and W1O0.

Referring to FIG. 30, the resolution conversion unit

453 first determines whether or not both conditions H40 <
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H10 and W40 < W10 are satisfied (step S9071). Upon

determining that both conditions H40 £ H10 and W40 < W10
are satisfied (YES in step §9071), the resolufion
conversion unit 453 does not convert the resolution while
setting the resolution H' in the vertical direction of the
display data to be H' = H40 and tﬁe resolution W' in the
horizontal direction of the display data to be W' = W40
(step S9072).

Upon determining that both conditions H40 < HlO_and

W40 £ W10 are not satisfied (NO in step S89071), on the

other hand, the resolution conversion unit 453 determines
whether or not either condition (W40 > W10 and H40 < H10)

or (W40 > W10 and H40 > H10 and H10 2 W1l0) is satisfied
{step S9073).

Upon determining that either condition (W40 > W10 and
H40 < H10) or (W40 > W10 gnd H40 > H10 and H10 2 W10) is
satisfied (YES in step S9073), the resolution conversion
unit 453 converts the resolution W' in the horizontal
direction of the display data into W' = W10 and the
resolution H' in the vertical direction of the display data
into H' = H40 * W10/W40 (step S9%074). Here, W10/W40
represents a compression ratio in the width (W) direction.

Upon determining that either condition (W40-> W10 and
H40 < H10) or (W40 > W10 and H40 > H10 and H10 = W10) is
not satisfied (NO in step S9073), on the other hand, the
resolution conversion unit 453 converts the resolution W'
in the horizontal direction and thé resolution H' in the
vertical direction of the display data into W' = W40 *
H10/H40 and H' = H10, respectively (step S9075). Here,
H10/H40 represents a compression ratio in the height (H)
direction.

The resolution conversion part determines in step
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S9073 that (W40 > W10 and H40 > H10 and H10 = W10) is not
satisfied when, for example, the resolution in the vertical
direction on the display 216 of the external input device
40 is higher thén the resolution in the vertical direction
on the display 120 of the transmission terminal 10, while
the resolution in the horizontal direction on the display
216 of the external input device 40 is no higher than the
resolution in the horizontal direction on the display 120
of the transmission terminal 1OI(H40 > H10 and W40 < W10).
In another case, the resolution conversion part determines
that (W40 > W10 and H40 > H10 and H10 = W10) is not
satisfied when the resolutions in both the horizontal and

vertical directions on the display 216 of the external

_input device 40 are higher than the respective resolutions

in the horizontal and vertical directions on the display
120 of the transmission terminal 10 while the resolution on
the display 120 of the transmission terminal 10 is lower in
the vertical direction than the horizontal direction (W40 >
W10 and H40 > H10 and H10 < W1l0).

That is, in stép S907, the resolution conversion unit
453 converts the resolution in the vertical direction of
the display data into the resolution in the vertical
direction on the display 120 of the transmission terminal
10 (H' = H10) when the resolution in the vertical direction
on the display 216 of the external input device 40 is lower
than the resolution in the vertical direction on the
display 120 of the transmission terminal 10. . The

resolution conversion unit 453 further converts the

"resolution in the horizontal direction of the display data

such that an aspect ratio of the resolution conforms with
an aspect ratio of the resolution on the display 120 of the

transmission terminal 10 (W' = W40 * H10/H40).
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The resolution conversion unit 453 converts the
resolution in the horizontal direction of the display data
into the resolution in the horizontal direction on the
display 120 of the transmission terminal 10 (W' = W10) when
the resolution in the horizontal direction on the display
120 of the transmission terminal 10 is lower than the
resolution in the horizontal direction on the display 216
of the external input device 40. The resolution conversion
unit 453 further converts the resolution in the vertical
direction  of the display data such that the aspect ratio ‘of
the resolution conforms with the aspect ratio of the
resolution on the display 120 of the transmission terminal
10 (H' = H40 * W1l0/W40). _

Referring back to FIG. 29, the display data
transmission unit 452 transmits the converted display data
to the transmission terminal 10 after the resolution of the
display data has been converted by the resolution
conversion unit 453 (step S908).

When the external information transmission/receptiocn
unit 18 of the transmission terminal 10 has received the
display data transmitted from the external input device 40
(step 5S908), the image display control unit 14b conducts a
rendering process for the received display data and
displays it on the display 120 (step S909). The display
image acquisition unit l4c thereafter acquires data
representing the image that is displayed on the display 120
under control of the image display contrcl unit 14b in step
S909 (step S910).. The transmission/reception unit 11 then
transmits the data acquired by the acquisition unit 1l4c to
the relay device 30 (étep $911) .

The resolution modification unit 21d modifies the
resolution on the display 120 of the transmission terminal

10 when the operation input acceptance unit 12 has received
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the resoclution information (step S5912). The "resolution
modification” is performed in the process named "modify
resolution” in steps $105, S109, S117, and S122 of a
process flow'illustrated in FIG. 31 described below.

Once the resclution has been modified, the resolution
acquisition unit 2la acquires the resolution information
representing the resolution that has been modified {(step
5902), and the external information transmission/receptibn
unit 18 thereafter transmits the resolution information to
the external input device 40 (step S903). The description
of a process subsequent to step 5903 will be omitted
because it is similar to the process performed after step
5904. |

Next, the process of controlling the resolution
(including the resélution modification) performed by the
transmission terminal 10 will be described with reference
to a flow chart illustrated in FIG. 31.

Referring to FIG. 31, once the process has been
started upon turning on the power of the transmission
terminal 10, the resolution acquisition unit 2la (FIG. 5)
accesses to the display 120 and acquires the resolution to
be displayable (step S101).

The resolution determination unit 21b then determines
whether or not the resolution to be displayable includes a
resolution with an aspect ratio other than a reference
aspect ratio (for example 16 : 9 with the resolution 1280 x
720) used in communicating the image data between the
transmission terminal 10 and the relay device 30 (step
S102). This détermination process is performed for the
purpose of selecting, 1f possible, the resolution with the
aspect ratio other than the reference aspect ratic and
adding a segment region in which auxiliary information can

be displayed. An example of a screen displayed in such
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case is illustrated in_FIG. 32(a), in which a segment
region SR is added in the lower end portion of the screen
so that auxiliary information AX (an error message and an
operation button) is displayed in the segment region SR.

In an example illustrated in FIG. 32(b), on the other hand,
the segment region is not added so that the auxiliary
information AX is overlapped and displayed in the lower end
portion of the screen.

When the resolution that can be displayed includes the
resolution with the aspect ratio other than the reference
aspect ratio (YES in step S102), the resolution. selection
unit 21c selects a resolution by means of a predetermined
criterion from among the resolution with the -aspect ratio
other than the reference aspect ratio (step S103). The

predetermined criterion can be set such that: the highest

resolution (resolution with the greatest width x height
value) is selected with higher priority; a resolution with
a specific aspect ratio (for example, 8:.: 5) is selected
with higher priority; a resolution suited to a character
size or the number of characters in the auxiliary

information is selected; or a user defines a resolution to
which higher priority is placed (for example WXGA (1280 x
800) and XGA (1024 x 768)).

An image processing unit (not illustrated) to be a
function of the image display control unit 14b then
expands/contracts the image internally generated with the
reference aspect ratio to conform with the selected
resoluticn and adds the segment region at the same time
(step S104). The image processing unit specifically‘
performs the following process. The image before

conversion is first expanded/contracted symmetrically to

conform with the width after conversion. No expansion/
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contraction is performed when the width of the image is the
same before and after conversion (1X magnification or
reduction). The height of the image after
expansion/contraction is examined to add a segment region
to the image after expansion/contraction such that the
image has the height equal to the height after conversion.
The segment region SR is added in the lower end portion of
the screen in the example illustrated in FIG. 32(a). The
segment region need not be added in the lower end portion
but may be added in the upper end of thé screen.
Alternatively, the segment region having half the height
may be aaded in the upper/lower ends of the screen.

The resolution modification unit 21d modifies the
resolution on the display 120 to the selected resolution
(step S105). BAs a result, the display 120 displays
information/data with the modified resolution.

Next, a flag setting unit (not illustrated) to be a
function of the image display control unit 14b sets a flag
"overlap" to "false" (step S106). This flag is referred
when the image display control unit 14b detects an error
and displays auxiliary information separately from the
image data that is currently displayed. The value of
"overlap" is "true" if the auxiliary information overlaps
the image data (as illustrated in FIG. 32 (b)) and fhe value
of "overlap" is "false" if the éuxiliary information is
controlled not to overlap the image data (as.illustrated in
FIG. 32(a)). '

When the resolution that can be displayed does not
include the resolution with the aspect ratio other than the
reference aspect ratio (NO in step S102), on the other hand,
the resolution selection unit 21c selects a resolution
according to a predetermined criterion from among the

resolution with the reference aspect ratio (step S5107).
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The predetermined criterion is similar to what has been
described in step S103.

The image processing unit (not illustrated) to be a
function of the image display controi unit 14b thereafter
expands/contrécts the image internally generated with the
reference aépect ratio to the resolution that has been
selected (step S108). In this case, blank region is
created neither in the width direction nor in the height
direction of the image' data because the image, is
expanded/contracted with the same aspeﬁt ratio. Therefore,
the segment region is not added (see the screen display
example in FIG. 32(5)).

Subsequently, the resolution modification unit 21d
modifies the resolution on the display 120 to the selected
resolution (step S109). - As a result, the display 120
displays information/data with the modified resolution.

The flag sétting unit (not illustrated) to be a function of
the image display control unit 14b then sets a value of the
flag "overlap" to "true" (step S110). '

The process having been described up to this point is
initial processing performed whén the transmission terminal
10 is powered on. From here on, however, loop processing
is performed to deal with a case where the display 120 is
switched after the power has been turned on.

The resolution acquisition unit 2la accesses to the
display 120 and acquires the resolution that is currently
displayed (step S111). The resolution acquisition unit 21a
subsequently accesses to the display 120 and acquires the
resolution that can be displayed (step S112).

The resolution determination unit 21b then determines
whether or not the resolution that can be displayed
includes é resolution with the aspect ratio other than the

reference aspect ratio (for example 16 : 9) used in
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communicating the image data between the transmission
terminal 10 and the relay device 30 (step S113). When the
resolution that can be displayed includes the resolution
with the aspect ratio other than the reference aspect ratio
(Yﬁs in step S8113), the resolution selection unit 21c
selects a resolution‘according to a predetermined criterion
from among the resolution with the aspect ratio other than
the reference aspect ratio (step S114). The predetermined
criterion is similar to that described in step S103.

Next, the resolution determination unit 21b determines
whether or not the resolution currently displayed is
different from the resolution that has been selected (step
S115). When the resolution currently displayed is
different from the resolution that has been selected (YES
in step S115), the image processing unit (not illustrated)
that is a function of the image display control unit 14b
expandsycontracts the image data internally generated with
the reference aspect fatio to conform with the selected
resolution' and adds the segment region at the same time
(step S116).

The resolution modification unit 21d thereafter
modifies the resoiution on the display 120 to the
resolution that has been selected (step S117). As a result,
the display 120 displays information/data with the
resolution that has been modified. WNext, the flag setting
unit (not illustrated) to be a function of the image
display control unit 1l4b sets the value of the flag
"overlap" to "false" (step S118). ' Note that the process in

.steps S116 to S118 will not be performed when the

resolution currently displayed is the same as the
resolution that has been selected (NO in step S$115) because
there is no need to change the resolution.

When the resolution that can be displayed does not




10

15

20

25

30

PCT/JP2013/066771

76

include the resolution with the aspect ratic other than the
reference aspect ratio (NO in step S113), on the other hand,
the resclution selection unit 2lc selects a resolution
according to a predetermined criterion from among the
resolution with the reference aspect ratio (step S5119).

The predetermined criterion is similar to that described in
step S103.

The resolution determination unit 21b then determines
whether or not the resolution currently displayed is
different from the selected resolution (step $S120). When
the resolution currently displayed is different from the
selected resolution (YES in step S120), the image
processing unit (not illustrated) to be a function of the
image display control unit 14b expands/contracts the image
data internally generated with the reference aspect ratio
to confeorm with the selected resolution (step S121).

The resolution modification unit 21d subsequently
modifies the resolution on the display 120 to the selected
resolution (step S122). As a result, the display 120
displays information/data with the resolution that has been
modified. The flag setting unit (not illustrated) to be a
function of the image display control unit 14b then sets
the value of the flag "overlap" to "true" (step S123). No
process illustrated in steps S121 to S123 is performed when
the resolution currently displayed is the same as the
selected resolution (NO in step S120) because there is no
need to change the resolution.

The aforementioned process is repeated while the’
program is being executed. This means that the process
illustrated in FIG. 31 will be continued even if the
transmission terminal is reconnected to another display 120
having a different resolution. While this repeated process

serves to periodically monitor the change in resolution on
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the display 120, the process can also be executed by
introducing an event mechanism that is well known by a
program installed in Windows (registered trademark). 1In
this case, an event need be registered in the program on
start-up such that the event mechanism gives event
notification when the resolution has been changed upon
reconnection to another display 120. . The image display
control unit 14b may therefore execute the process starting
from step S111 in FIG. 31 every time when the event occurs.

<Main effect produced by embodiment>

According to the transmission system 1 of the present
embodiment; the externa; input device 40 is adapted to
receive the resolution information when the resolution on
the display 120 of the transmission terminal 10 has been
changed, and to convert the resolution of the display data
to be transmitted to the transmission terminal 10 based on
the received informatioﬁ indicating the resolution that has
been changed and the resolution information of the display
216 of the own device. That is, the 'external input device
40 is triggered by the resolution modification of the
transmission terminal 10 to convert the resolution of the
external input device 40 and transmit the display data, the
resolution of which has been converted, to the transmission
terminal 10. As a result, the problem apparent in the
related art abovementioned can be solved. That is, a user’
need not perform the setting to convert the resolution of
the external input device 40 when the display data of the
external input device 40 is to be transmitted to the
transmission terminal 10 by connecting the external input
device 40 to the transmission terminal 10. Consequently,
the burden imposed on the user to be reduced or
substantially eliminated.

In response to the resolution modification performed
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on the transmission terminal 10 side, the external input
device 40 converts the resolution of the display data
before it is transmitted to the transmission terminal 10.
As a result, the transmission terminal 10 need not perform
the process of converting the resolution of the display
data received from the external input device 40 into the
resolution that suits the display 120 of the transmission
terminal 10. The processing load imposed on the
transmission terminal 10 can therefore be reduced.

Moreover, the external input device 40 transmits the
display data to the transmission terminal 10 which
establishes communication with another transmission
terminal 10, so that the own device 10 is not required to
manage the destination of the external input device 40
connected to the transmission terminal 10 of the other
party and that the destination can be managed more easily.

The external input device 40 is further adapted to
include the display data acquisition unit 451, the display
data transmission unit 452 and the resolution conversion
unit 453’by receiving and installing, from the transmission
terminal 10, any of the display data acquisition program
1451, the display data transmission program 1452 and the
resolution conversion program 1453 corresponding to the
functional parts 451, 452 and/or 453 missing in.the
external input device. Consequently, it is possible to
transmit, to the transmission terminal, the display data
representing the image displayed on the display 216 of the
external input device 40.

Even if obtaining the environment of the LAN 2, for
example the IP address of the rélay device 30, via the
communication network 2 is possible, it is difficult to
obtain the environment of Internet 2i as well. ©Now, the

present embodiment can narrow the plurality of relay
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devices 30 down to one that can'relay the pre-transmission
information the fastest in practice by first narrowing the
plurality of relay devices 30 that relays the image data
and the voice data down to two devices based on the
environment information available, and thereafter
transmitting/receiving the pre-transmission information in
place of the image data and the‘voice data prior to
actually transmitting/receiving the image data and the
voice data among the plurality of transmission terminals 10.

That is, the plurality of candidate relay devices 30
can be narrowed down to two or more devices to be used in
the end by selecting the two or more relay devices 30 with
the IP addresses that are closest to any of the IP
addresses of the transmission terminals 10. Subsequently,
the pre—trahsmission information is actually
transmitted/received between the requestor transmission
terminal 10 and the destination transmission terminal 10
through each of the candidate relay devices 30, so that the
two or more of the relay devices 30Ican be narrowed down to
one that has required the shortest amount of time period in.
relaying the pre-transmission information. As a result,
the image data or the voice data having fhe highest quality
possible .can be transmitted/received under the current
environment of the communication network 2.

In the present embodiment, moreover, the plurality of
relay devices 30 are narrowed down to two or more devices
by not only placing a high priority on the relay device 30
with the IP address close to the IP address of the
transmission terminal 10 which participates in the
telephone conference, but also considering the maximum data
transmission rate of each relay device 30. As a result,
the candidate relay device 30 tailored to the actual

environment of the communication network 2 can be selected.
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In addition, the candidate relay device 30 tailoréd to the
actual environment of the communication network 2 can be
selected since the relay device 30 is narrowed down from
among the relay devices 30 that are on line.

The display data in the present embodiment is
transmittéd by using a Bitmap format (uncompressed format)’
The image in the data may degrade only when the display
data which has gone through the resolution conversion is
reduced in size (step S$S9074 or S9075 in FIG. 30). As a
result, degradation in display (degradation in image
quality) when sharing the display data can be suppressed by
making a small letter easier to read, for example.

<Another embodiment>

FIG. 29 shows another embodiment of the present
invention in which the display data is transmitted from the
external input device 40 to the transmission terminal 10
and from the transmission terminal 10 to the relay device
30 in the Bitmap format (uncompressed format). On the
other. hand, the display data may also be transmitted in a
compressed format for example JPEG or GIF.

An example of a process performed in the compressed
format will be described with reference to FIG. 33. The
process flow illustrated in FIG. 33 differs from the
process flow illustrated in FIG. 29 in that a process
related to compression and decompression of the'display
data (steps S907-A, S908-A, and S$910-A) has been added.
Apart from the added step, the description of the process
performed in the rest of the steps will be omitted because
the process is identical to that in FIG. 29.

Referring to FIG. 33, the resolution conversion unit
453 of the external input device 40 converts the resolution

of the display data (step S907), and the display data

“acquisition unit 451 thereafter performs a predetermined
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compression (encoding) process on the display data, the
resolution of which has been converted (step S9O77A).

On the other hand, the external information

.transmission/reception unit 18 of the transmission terminal

10 receives the compressed display data, the resolution of
which has been converted, from the external input. device 40
(step S908), so that the display image acquisition unit 1l4c
thereafter decompresses (decocdes) the compressed display
data (step S908-A).

Subsegquently, the image display control unit 14b
conducts a rendering process for the decompressed (decoded)
display data and displays it on the display 120 (step $909),
so that the display image acquisition unit 14c acquires the
display ddta displayed on the display 120 (step S910). The
display data (uncompressed data) acquired here is split
into two routes. The display image acquisition unit 1l4c
performs predetermined compression (encoding) on one of the
display data (step S910-A). The trahsmission/reception
unit 11 thereafter transmits the compressed display data
acquired by the display image acquisition unit 1l4c to the
relay device 30 via the communication network 2 (step S911).

The cbmpressed display data is further transmitted to
the other transmission terminal-lo (FIG. 1) through the
relay device 30. The transmission terminal 10 which has
received,ghe compressed display data can share the screen .
display data with the transmission terminal 10 which has
transmitted the data upon subjecting the data to the
predetermined decompression (decoding) by the image display
control unit 14b, conducting a rendefing process for the
display data, and displaying the data on the display 120.
That is, the transmission terminal 10 at each location can
share the display data by transmitting the display data

displayed in the external input device 40 to the own
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terminal (transmission terminal 10) and to the other
transmission terminal 10.

On the other hapd, the other display data from among
the display data (uncompressed data) acqﬁired by the
display image acquisition unit 14c and split into two "in
step S910 is subjected to resolution modification in step
S912.. The description of the process from here on will be
omitted because it is identical to that described in
relation to FIG. 29.

Compared with the case where the uncompressed format,
for example the Bitmap format is used (FIG. 29), the
transmission capacity can be kept small when the display
data, the resolution of which has been converted by the
external input device 40, is transmitted (the transmission
terminal 10 — the relay device 30 — the other
transmission terminal 10) after converting it into the
compressed format. Consequently, it is impossible to
reduce the communication load.

<Supplementary note to embodiment>

The aforementioned embodiment has described an example
where the external input device 40 acquires and installs a
program corresponding to a functional part that is missing
in the external input device 40 from the transmission
terminal 10 (steps S72 and S73 in FIG. 26). As another
means to implement the functional part missing in the
external input device 40, for.example, a program in the
form of an installer that is distributed separately may be
stored beforehand in a storage medium so that a user of the
external input device 40 can install the program by using
the storage medium.

The external input device 40 may also include any of
the display data acquisition unit 451, the display data

transmission unit 452, and the resolution conversion unit
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453 in advance. This allows the external input device 40
to omit the process of transmitting/receiving a program
corresponding to a functional part that is already included
in the external inbut device 40 among the display data
acquisition program 1451, the display data transmission
program 1452, and the resolution conversion program 1453
stored in the transmission terminal 10. The load imposed
on the transmission terminal 10 and the external input
device 40 can be reduced as a result.

~ While the transmission terminal 10, the relay device
30, and the transmission management system 50 are connected
to each other via the communication network 2 in the
aforementioneq embodiment, the communication network may
also be configured to include the transmission terminal 10,
the relay device 30, and the transmission management system
50. Morebver, the transmission terminal 10
transmitting/receiving various data to/from the other
transmission terminal 10 through the relay device 30 in the
aforementioned embodiment may also be adapted‘to directly
transmit/receive the various data from among the plurality
of transmission terminals 10 without interposing the relay
device 30.

Furthermore, each of the transmission management
system 50 and the program providing system 90 in the
aforementiéned embodiment may be constructed by a single
computer or a plurality of computers to which each
separated part (a function or means) is allotted randomly.
A program transmitted from the program providing system 90
that is constructed by a single computer may be divided
into a plﬁrality of modules or undivided. A program from
the program providing system 90 that is constructed by a
plurality of computers may be transmitted from each

computer while the program is divided into a plurality of
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modules.

The storage medium into which the program for
transmission terminal, the program for relay device, and
the program for transmission management are stored as well
as the HD 204 into which these programs are stored and the
program providing system 90 including the HD 204 in the
aforementioned embodiment are used when each of the program
for transmission terminal, the program for relay device,
and the program for transmission management is to be
provided as & program product to a user or the like within
or outside the country.

The aforementioned embodiment has focused on the
resolution as an example of the quality of the image of the
image data that is relayed by the relay device 30 and
managed in the quality modification management table (FIG.
7) and the quality management table (FIG. 15). On the
other hand, for example, the quality may also be managed by
focusing on a depth of the image quality of the image data;
a sampling frequency of the voice in the voice data, or a
bit length of the voice in the voice data. Among the
recepticn date and time managed in the relay device
management table (FIG. 8), the terminal management table
(FIG. 10), and the session management table (FIG. 12), the
reception time need only be managed at least.

While the IP address of the relay device and the IP
address of the transmission terminal are managed in the
relay device‘management table (FIG. 8) and the terminal
management table (FIG. 10) in the aforementioned embodiment,
respectively, an FQODN (Fully Qualified Domain Name) for
each device or terminal may be managed instead asllong as
the information serves to specify the relay device 30 or
the transmission terminal 10 on the communication network 2,

the information here being named relay device specification
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information that specifies the relay device or terminail
specification information that specifies the transmission
terminal. IIn this case, an IP address corresponding to the
FODN is acquired by a known DNS (Domain Name Syétem) server.
Note that "the relay device specification information that
specifies the relay device 30 on the communicafion network
2" may also be expressed as "relay device connection point
information that indicates a connection point for the relay
device 30 on the communication network 2" or "relay device
destination information that indicates a destination for
the relay device 30 on the communication network 2."
Likewise, "the terminal specification information that
specifieé the transmission terminal 10 on the communication
network 2" may also be expressed as "terminal connection
point information that indicatgs a connection point for the
transmission terminal 10 on the communication network 2" or
"terminal destination information that indicates a
destination for the transmission terminal 10 on the
communication network 2."

Furthermore, the telephone conference system described
as an example of the transmission system 1 in the |
aforementioned embodiment may also bé replaced by a
telephone system for examﬁle an IP (Internet Protocol)
phone and an Internet phone, or by a vehicle navigation
system. In this case, for example, one of the transmission
terminals 10 ccrresponds to a vehicle navigation system
mounted in a vehicle while the other transmission terminal
10 corresponds to a control terminal or a control server of
a control center that controls the vehicle navigation, or a
vehicle navigation system mounted in another vehicle.

In the process.of acquiring the display data (step
S905 in FIG. 29), the external input device 40 may acquire

data corresponding to a portion displayed in a region
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(window) of a screen, as will be described below, insteadl
of the data on the whole screen. FIG. 27 is a diagram
illustrating an example of a screen displayed by the
external input device 40. A region {(window) (a) and a
region (b) are displayed on the screen in ﬁhis exémple.
Any of these regions to be shared with the transmission
terminal 10 of the other party is pointed by a pointer
indicated by (c) in FIG. 27 while operating the mouse 212
(FIG. 4). The display data acquisition unit 451 then
acquires the display data pertaining to the region (a) that
has been pointed.

While the external input device 40 includes the
display 216 in the éforementioned‘embodiment, the display
216 may also be provided as a separate unit from the

external input device 40.
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CLAIMS
1. A transmission system including a transmission terminal
that communicates with another transmission terminal, is
connected to a first display device, and outputs image data
to be displayed on the first display device; and an
external input device that includes a second display device
and transmits display data to be displayed on the second
display device to the transmission terminal, wherein

the transmission terminal comprises:

a resolution information transmission unit configured
to transmit information representing a second resclution,
when a first resolution of the first display device is
changed to the second resolution, to the external input
device; and

the external input device comprises:

a resolution information reception unit configured to
receive the information representing the second resclution
transmitted from the the transmission terminal;

a resolution conversion unit configured to convert a
resolution of the display data to be transmitted to the
transmission terminal based on the received information
representing the second resolution and information
representing a third resolution of the second display
device; and

a display data transmission unit configured to
transmit the display data whose resolution has been
converted by the resolution conversion unit, to the

transmission terminal.

2. The transmission system of claim 1, wherein the display
data transmission unit transmits, to the transmission
terminal, the display data whose resolution has been

converted in an uncompressed format.
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3. The transmission system of claim 1 or claim 2, wherein
the external input device further comprises a display
control unit configured to convert the display data whose
resolution has been converted into a compressed format, and
the display data transmission unit transmits the
display data converted into the compressed format by the

display control unit to the transmission terminal.

4. The transmission system of any one of claims 1 to 3,
further comprising a relay device arranged between the
transmission terminal and the other transmission terminal,
wherein

the transmission terminal transmits, to the other
transmission terminal through the relay device, the display
data whose resolution has been converted and that has been
transmitted from the external input device, and

the other transmission terminal conducts a rendering
process for the display data whose resolution has been
converted and that have been transmitted from the
transmission terminal, and displays the rendering processed
data on the display device of the other transmission

terminal.

5. The transmission system of any one of claims 1 to 4,
wherein the transmission terminal further comprises:

a resolution determination unit configured to
determine whether or not a resolution available for the
display device acquired by the resolution acquisition unit
includes a resolution having an aspect ratio other than a
reference aspect ratio used in transmitting image data; and

a resolution selection unit configured to select,
based on the determination made by the resolution

determination unit, the resolution having an aspect ratio
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other than the reference aspect ratio or the resolution
with the reference aspect ratio, from among the resolution

available for the display device.

6. The transmission system of any one of claims 1 to 4,
wherein the transmission terminal further comprises:

a display data reception unit configured to receive
the display data whose resolution has been converted and
that have been transmitted from the external input device;
and

a display control unit configured to display an image
on the display device of the transmission terminal based on
the display data received by the display data reception

unit.

7. An external input device connected to a transmission
terminal that communicates with another transmission
terminal, the transmission terminal being connected to a
first display device, the external input device being
connected to a second display device, the external input
device comprising:

a resolution information reception unit configured to
receive information representing a second resolution from
the transmission terminal when a first resolution of the
first display device is changed to the second resolution;

a resolution conversion unit configured to convert a
resolution of the display data to be transmitted to the
transmission terminal based on the information representing
the second resolution that has been received and
information representing a third resolution of the second
display device; and

a display data transmission unit configured to
transmit the display data whose resoclution has been

converted by the resolution conversion unit, to the
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transmission terminal.

8. The external input device of claim 7, wherein the
display data transmission unit transmits, to the
transmission terminal in an uncompressed format, the

display data whose resolution has been converted.

9. The external input device of claim 7 or claim 8, further
comprising a display control unit configured to convert the
display data whose resolution has been converted into a
compressed format,

wherein the display data transmission unit transmits,
the display data converted into the compressed format to

the transmission terminal.

10. The external input device of any one of claims 7 to 9,
wherein the resolution conversion unit converts the
resolution of the display data into the resolution
represented by the second resoclution information when:

a resolution in a vertical direction represented in
the second resolution information is not greater than a
resolution in a vertical direction represented in the first
resolution information, as well as a resolution in a
horizontal direction represented in the second resolution
information is not greater than a resolution in a
horizontal direction represented in the first resolution

information.

11. The external input device of any one of claims 7 to 9,
wherein the resolution conversion unit converts a
resolution in a horizontal direction of the display data
into a resolution in a horizontal direction represented in
the first resolution information when: a resolution in a

horizontal direction represented in the second resolution
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information is higher than the resolution in the horizontal
direction represented in the first resolution information,
as well as a resolution in a vertical direction represented
in the second resolution information is not greater than a
resolution in a vertical direction represented in the first
resolution information; or

the resolution in the horizontal direction represented
in the second resolution information is higher than the
resolution in the horizontal direction represented in the
first resolution information, the resoclution in the
vertical direction represented in the second resolution
information is higher than the resolution in the vertical
direction represented in the first resolution information,
and the resolution in the vertical direction represented in
the first resolution information is not less than the
resolution in the horizontal direction represented in the

first resolution information as well.

12. The external input device set of any one of claims 7 to
9, wherein the resolution conversion unit converts a
resolution in a vertical direction of the display data into
a resolution in a vertical direction represented in the
first resolution information when:

a resolution in a vertical direction represented in
the second resolution information is higher than the
resolution in the vertical direction represented in the
first resolution information, as well as a resolution in a
horizontal direction represented in the second resolution
information is not greater than a resolution in a
horizontal direction represented in the first resolution
information; or

the resolution in the horizontal direction represented
in the second resolution information is higher than the

resolution in the horizontal direction represented in the
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first resolution information, the resolution in the
vertical direction represented in the second resolution
information is higher than the resolution in the vertical
direction represented in the first resolution information,
and the resolution in the vertical direction represented in
the first resolution information is lower than the
resolution in the horizontal direction represented in the

first resolution information as well.

13. A program for causing a computer to execute an
operation for for converting display resolution by an
external input device which transmits display data to a
transmission terminal that communicates with another
transmission terminal, the transmission terminal being
connected to a first display device, the external input
device being connected to a second display device, the
operation comprising:

a procedure of receiving, from the transmission
terminal, information representing a second resolution when
a first resolution of the first display device is changed
to the second resolution;

a procedure of converting a resolution of the display
data to be transmitted to the transmission terminal, based
on the information representing the second resolution that
has been received and information representing a third
resolution of the second display device; and

a procedure of transmitting the display data whose
resolution has been converted in the procedure of

converting a resolution, to the transmission terminal.



