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FIG.8 
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FIG.13 
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TRANSMISSION TERMINAL, 
TRANSMISSION METHOD, AND 

COMPUTER-READABLE RECORDING 
MEDIUM STORING TRANSMISSION 

PROGRAM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application is a continuation of and claims the 
benefit of priority under 35 U.S.C. § 120 from U.S. appli-
cation Ser. No. 16/191,600 filed Nov. 15, 2018, which is a 
continuation of U.S. application Ser. No. 15/692,545 filed 
Aug. 31, 2017 (now U.S. Pat. No. 10,178,349 issued Jan. 8, 
2019), which is a continuation of U.S. application Ser. No. 
15/199,349 filed Jun. 30, 2016 (now U.S. Pat. No. 9,787,944 
issued Oct. 10, 2017), which is a continuation of U.S. 
application Ser. No. 14/632,301 filed Feb. 26, 2015 (now 
U.S. Pat. No. 9,412,148 issued Aug. 9, 2016), which is a 
continuation of U.S. application Ser. No. 13/643,827 filed 
Oct. 26, 2012 (now U.S. Pat. No. 9,001,179 issued Apr. 7, 
2015), which is a national stage of International Application 
No. PCT/JP2011/060676 filed Apr. 27, 2011, which claims 
the benefit of priority under 35 U.S.C. § 119 from Japanese 
Priority Application Nos. 2010-106610 filed May 6, 2010, 
No. 2010-195692 filed Sep. 1, 2010 and No. 2011-064073 
filed Mar. 23, 2011, the entire contents of each of which is 
are incorporated by reference. 

TECHNICAL FIELD 

The disclosure generally relates to a transmission terminal 
capable of transmitting and receiving display data of a 
screen shared with another transmission terminal. 

BACKGROUND ART 

Time and monetary expenses for business trips and the 
like may be reduced by conducting a video conference. The 
video conference may be effected by transmitting and 
receiving video data and audio data between plural trans-
mission terminals by using a transmission system based on 
a communication network, such as the Internet. Due to 
improvements in broadband technology in recent years, it is 
now possible to transmit or receive high-quality image and 
audio data. As a result, participants of a video conference 
can not only monitor the situation on the other end of the 
communication line but also communicate verbally with one 
another with an improved level of understanding. 

During the video conference, the conference participants 
may discuss material displayed on the screen of a computer 
separate from the transmission terminal on one end of the 
transmission line. In such a case, a participant on the one end 55 
may wish to transmit the data of the displayed material 
(which may be referred to as "display data") to another 
participant across the communication network so that they 
can share the same material, in addition to transmitting audio 
data or video data from one party to the other. 

U.S. Pat. No. 6,760,749 B1 discusses a technology 
whereby the display data of a material, which is referred to 
as "presentation content" in the related art, is transmitted 
together with the audio and video data to a distributing 
apparatus during a telephone conference via a network. The 
distributing apparatus then distributes the data or other 
information to transmission terminals. In this way, the video 

2 
conference participants can refer to the same material while 
listening to or looking at each other during the video 
conference. 

However, in the above related art, when the material 
5 (presentation content) is managed in a computer other than 

the transmission terminal from which the video or audio data 
is transmitted during the conference, the computer needs to 
be placed under the management of a transmission manag-
ing system. As a result, the processing load of the transmis-

10 sion managing system increases. 

SUMMARY OF INVENTION 

Accordingly, it is a general object of the present invention 
15 

to overcome the problem of the related art. A more specific 
object may be to provide a transmission terminal capable of 
allowing display data stored in an external input apparatus to 
be transmitted without logging the external apparatus into a 

20 transmission managing system, thus preventing the increase 
in the processing load of the transmission managing system. 

In one aspect, a transmission terminal for transmitting 
video data and display data of a screen shared with another 
transmission terminal to the other transmission terminal via 

25 a predetermined relay apparatus includes a storage unit 
configured to store relay apparatus information of the relay 
apparatus to which the transmission terminal transmits the 
video data; a receive unit configured to receive the display 
data from an external input apparatus connected to the 

30 transmission terminal; and a transmitting unit configured to 
transmit the display data received by the receive unit to the 
relay apparatus indicated by the relay apparatus information 
stored in the storage unit. 

In another aspect, a transmission method performed in a 
35 transmission terminal that transmits video data and display 

data of a screen shared with another transmission terminal to 
the other transmission terminal via a predetermined relay 
apparatus includes storing relay apparatus information of the 
relay apparatus in a storage unit of the transmission termi-

40 nal; receiving the display data from an external input appa-
ratus connected to the transmission terminal; and transmit-
ting the received display data to the relay apparatus 
indicated by the relay apparatus information stored in the 
storage unit of the transmission terminal. 

45 In another aspect, a computer-readable, non-transitory 
recording medium stores a transmission program that causes 
a transmission terminal to perform the transmission method. 

These and other objects, features and advantages of the 
invention will be apparent to those skilled in the art from the 

50 following detailed description of the invention, when read in 
conjunction with the accompanying drawings and appended 
claims. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 illustrates a transmission system according to an 
embodiment of the present invention; 

FIG. 2 is a perspective view of a transmission terminal 
according to the present embodiment; 

60 FIG. 3 is a block diagram of a hardware structure of the 
transmission terminal; 

FIG. 4 is a block diagram of a hardware structure of a 
transmission managing system, a relay apparatus, a program 
providing server, or an external input apparatus according to 

65 the present embodiment; 
FIG. 5 is a functional block diagram of the transmission 

terminal, the relaying apparatus, the external input appara-
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tus, and the transmission managing system of the transmis-
sion system according to the present embodiment; 

FIGS. 6A, 6B, and 6C illustrate images of various image 
qualities; 

FIG. 7 is a modified quality managing table; 
FIG. 8 is a relay apparatus managing table; 
FIG. 9 is a terminal authentication managing table; 
FIG. 10 is a terminal managing table; 
FIG. 11 is a destination list managing table; 
FIG. 12 is a session managing table; 
FIG. 13 is an address priority managing table; 
FIG. 14 is a transmission rate priority managing table; 
FIG. 15 is a quality managing table; 
FIG. 16 is a sequence chart of a process of managing 

operating status information of relay apparatuses; 
FIG. 17 is a sequence chart of a preparatory-stage process 

performed prior to the start of communications between 
transmission terminals; 

FIG. 18 is a sequence chart of a process of narrowing 
relay apparatuses; 

FIG. 19 is a flowchart of a process of narrowing the relay 
apparatuses; 

FIG. 20 is a table of priority points calculated for the 
process of narrowing the relay apparatuses; 

FIG. 21 is a sequence chart of a process of the transmis-
sion terminal selecting one of the relay apparatuses; 

FIG. 22 is a flowchart of the process of the transmission 
terminal selecting one of the relay apparatuses; 

FIG. 23 is a sequence chart of a process of transmitting 
and receiving video data and audio data between transmis-
sion terminals; 

FIG. 24 illustrates a material managing table stored in a 
storage unit; 

FIG. 25 is a functional block diagram of the external input 
apparatus; 

FIG. 26 is a sequence chart of a process of causing the 
transmission terminal on the other end of a video conference 
to display data displayed on the external input apparatus on 
one end; 

FIG. 27 illustrates an example of a screen displayed by the 
external input apparatus on the one end of the video con-
ference; 

FIG. 28 is an example of a screen of the transmission 
terminal on the other end of the video conference; and 

FIG. 29 is a flowchart of a process of installing a display 
data acquiring unit in the external input apparatus. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Overall Structure of Embodiment 

Embodiments of the present invention are described with 
reference to the attached drawings. FIG. 1 illustrates a 
transmission system 1 according to an embodiment. The 
transmission system may include a data providing system 
for transmitting content data from one transmission terminal 
to another transmission terminal via a transmission manag-
ing system, and a communication system for transmitting 
information or emotions among plural transmission termi-
nals via a transmission managing system. The communica-
tion system may allow transmission of information or emo-
tions among plural communication terminals (corresponding 
to "transmission terminals") via a communication managing 
system (corresponding to "transmission managing system"). 
Examples of the communication system include television 
or video conference systems, videophone systems, voice 

4 
conference systems, voice telephony systems, and PC (Per-
sonal Computer) screen sharing systems. 

In accordance with the present embodiment, a transmis-
sion system, a transmission managing system, and a trans-

5 mission terminal are described with reference to a television 
or video conference system as an example of the commu-
nication system, a television or video conference managing 
system as an example of the communication managing 
system, and a television or video conference terminal as an 

10 example of the communication terminal. Thus, the trans-
mission terminal and the transmission managing system 
according to the embodiment may be applied to not just a 
television or video conference system but also to a commu-
nication system or a transmission system. 

15 Referring to FIG. 1, the transmission system 1 includes 
plural transmission terminals 10aa, 10ab, . . . , 10db, 
displays 120aa, 120ab, . . . , 120db for the transmission 
terminals 10aa, 10ab, . . . , 10db, plural relay apparatuses 
30a, 30b, 30c, and 30d, a transmission managing system 50, 

20 a program providing system 90, and a maintenance system 
100. 

In accordance with the present embodiment, any of the 
transmission terminals 10aa, 10ab, . . . , 10db may be 
referred to as "the transmission terminal 10". Any of the 

25 displays 120aa, 120ab, . . 120db may be referred to as "the 
display 120". Any of the relay apparatuses 30a, 30b, 30c, 
and 30d may be referred to as "the relay apparatus 30". 

The transmission terminal 10 may transmit or receive 
video data or audio data to or from another transmission 

30 terminal 10. In accordance with the present embodiment, the 
video data may include a moving image or a still image, or 
both. The relay apparatus 30 relays video data and audio data 
between plural transmission terminals 10. The transmission 
managing system 50 centrally manages the transmission 

35 terminal 10 and the relay apparatus 30. 
An external input apparatus 40 is connected to the trans-

mission terminal 10 and transmits display data for display-
ing material data to the transmission terminal 10. The 
"material data" may include data that is utilized by docu-

40 ment creating software, spreadsheet software, or presenta-
tion software. 

Routers 70a, 70b, . . . , 70f select optimum routes for the 
video data and audio data. In accordance with the present 
embodiment, any of the routers (70a, 70b, . . . , 70f) may be 

45 referred to as "the router 70". The program providing system 
90 includes a HD (Hard Disk; not illustrated) for storing a 
transmission terminal program for realizing various func-
tions or units of the transmission terminal 10. The transmis-
sion terminal program may be transmitted to the transmis-

50 sion terminal 10. The HD of the program providing system 
90 also stores a relay apparatus program for realizing 
various functions or units of the relay apparatus 30. The 
relay apparatus program may be transmitted to the relay 
apparatus 30. Further, the HD of the program providing 

55 system 90 also stores a transmission managing program for 
realizing various functions or units of the transmission 
managing system 50. The transmission managing program 
may be transmitted to the transmission managing system 50. 

The transmission terminal 10aa, the transmission terminal 
60 10ab, the relay apparatus 30a, and the router 70a are 

communicatively connected to each other via a LAN 2a. The 
transmission terminal 10ba, the transmission terminal l0bb, 
the relay apparatus 30b, and the router 70b are communi-
catively connected to each other via a LAN 2b. The LAN 2a 

65 and the LAN 2b are communicatively connected via a 
dedicated line tab including the router 70c and are located 
in a predetermined area A. The area A may cover a country, 
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such as Japan. In this case, the LAN 2a may be located in 
a local office, such as one in Tokyo; the LAN 2b may be 
provided in another local office, such as one in Osaka. 

The transmission terminal l0ca, the transmission terminal 
10cb, the relay apparatus 30c, and the router 70d are 
communicatively connected via a LAN 2c. The transmission 
terminal 10da, the transmission terminal 10db, the relay 
apparatus 30d, and the router 70e are communicatively 
connected via a LAN 2d. The LAN 2c and the LAN 2d are 
communicatively connected via a dedicated line 2cd includ-
ing the router 70f and are located within a predetermined 
area B. The area B may cover another country, such as the 
United States of America. In this case, the LAN 2c may be 
located in a local office, such as one in New York; the LAN 
2d may be located in another local office, such as one in 
Washington D.C. The areas A and B are communicatively 
connected by the Internet 2i via the routers 70c and 70f 

The transmission managing system 50 and the program 
providing system 90 are communicatively connected with 
the transmission terminal 10 and the relay apparatus 30 via 
the Internet 2i. The transmission managing system 50 and 
the program providing system 90 may be located in the area 
A or B, or in another area. 

In accordance with the present embodiment, the LAN 2a, 
the LAN 2b, the dedicated line tab, the Internet 2i, the 
dedicated line 2cd, the LAN 2c, and the LAN 2d constitute 
a communication network 2. 

In FIG. 1, a set of four numbers indicated below the 
transmission terminal 10, the relay apparatus 30, the trans-
mission managing system 50, the router 70, and the program 
providing system 90 indicates an IP address according to 
IPv4 in a simplified way. For example, the IP address of the 
transmission terminal 10aa is "1.2.1.3". Preferably, IPv6 
may be used instead of IPv4. 

Hardware Structure of Embodiment 

A hardware structure according to the present embodi-
ment is described. In accordance with the present embodi-
ment, when a delay is caused upon reception of image data 
at the transmission terminal 10 as a relayed destination, the 
resolution of the image of the imade data is varied by the 
relay apparatus 30 before transmitting the image data to the 
transmission terminal 10 as the relayed destination. FIG. 2 
is a perspective view of the transmission terminal 10 accord-
ing to the present embodiment. In the following description, 
the lengthwise direction of the transmission terminal 10 is 
referred to as the X-axis direction; a direction perpendicular 
to the X-axis direction in a horizontal plane is referred to as 
the Y-axis direction; and a direction perpendicular to the 
X-axis direction and the Y-axis direction is referred to as the 
Z-axis direction (vertical direction). 

As illustrated in FIG. 2, the transmission terminal 10 
includes a casing 1100, an arm 1200, and a camera housing 
1300. The casing 1100 has a front-side wall surface 1110 
which includes an air-inlet surface (not illustrated) including 
plural air-inlet openings. The casing 1100 also includes a 
rear-side wall surface 1120 that includes an exhaust surface 
1121 having plural exhaust openings. Thus, outside air to the 
front of the transmission terminal 10 may be collected via 
the air-inlet surface (not illustrated) by operating a cooling 
fan (not illustrated) provided in the casing 1100 and then let 
out to the rear of the transmission terminal 10 via the exhaust 
surface 1121. The casing 1100 has a right-side wall surface 
1130 having a sound-pickup opening 1131 via which sound, 
such as voice or noise, can be picked up by a built-in 
microphone 114, which will be described later. 

6 
An operating panel 1150 is formed on an upper surface of 

the casing 1100 on the side of the right-side wall surface 
1130. The operating panel 1150 may include plural operating 
buttons 108a through 108e, a power switch 109, an alarm 

5 lamp 119, and an audio output surface 1151. The audio-
output surface 1151 may include plural audio output open-
ings for letting out sound from a built-in speaker 115 (see 
FIG. 3). On the side of a left-side wall surface 1140 of the 
casing 1100, there is formed a container portion 1160 which 

10 may include cavities for accommodating the arm 1200 and 
the camera housing 1300. In the right-side wall surface 1130 
of the casing 1100, there are formed plural connecting 
openings 1132a through 1132c for electrical connection of 
cables to an external device connecting I/F 118. In the 

15 left-side wall surface 1140 of the casing 1100, there is 
formed a connecting opening (not illustrated) for electrical 
connection of a cable 120c from a display 120 to the external 
device connecting I/F 118. In the following description, any 
of the operating buttons 108a through 108e may be referred 

20 to as "the operating button 108". Any of the connecting 
openings 1132a through 1132c may be referred to as "the 
connecting opening 1132". 

The arm 1200 may be attached to the casing 1100 via a 
torque hinge 1210 allowing the arm 1200 to be rotated up or 

25 down with respect to the casing 1100 in a range of a tilt angle 
Ell of 135°, for example. FIG. 2 illustrates the arm 1200 
rotated up to the tilt angle El 1 of 90°. 

The camera housing 1300 houses the built-in camera 1021 
with which an object, such as a person, a document, or a 

30 room, may be imaged. The camera housing 1300 is attached 
to the arm 1200 via a torque hinge 1310 allowing the camera 
housing 1300 to be rotated vertically and horizontally with 
respect to the arm 1200. Specifically, the cameral housing 
1300 may be rotated in a range of a panning angle 02 of 

35 ±180° and a range of a tilt angle 03 of ±45° from the 0° 
position of the camera housing 1330 illustrated in FIG. 2. 

The exteriors of the relay apparatus 30, the managing 
system 50, and the program providing system 90 are not 
illustrated because they may be similar to those of general 

40 servers or computers. 
FIG. 3 is a block diagram illustrating a hardware structure 

of the transmission terminal 10. As illustrated, the transmis-
sion terminal 10 includes a CPU (Central Processing Unit) 
101 for controlling the operation of the transmission termi-

45 nal 10 as a whole; a ROM (Read Only Memory) 102 which 
may store the transmission terminal program; a RAM (Ran-
dom Access Memory) 103 which may be used as a work area 
for the CPU 101; a flash memory 104 which may store 
various data such as video data and audio data; a SSD (Solid 

so State Drive) 105 which may control reading or writing of 
various data from or into the flash memory 104 under the 
control of the CPU 101; a media drive 107 for controlling 
the reading or writing (i.e., storage) of data from or into a 
recording medium 106 such as a flash memory; an operating 

55 button 108 which may be operated when selecting an 
address of the transmission terminal 10; a power switch 109 
for turning on or off the transmission terminal 10; a network 
I/F 111 for transmitting data by utilizing the communication 
network 2; a CCD (Charge Coupled Device) 112 for imaging 

60 an object under the control of the CPU 101; an imaging 
element I/F 113 for controlling the operation of the camera 
112; a microphone 114 for picking up sound; a speaker 115 
for providing an audio output; an audio input/output I/F 116 
for processing the input and output of an audio signal 

65 between the microphone 114 and the speaker 115 under the 
control of the CPU 101; a display I/F 117 for transmitting 
video data to the external display 120; an external unit I/F 
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118 for transmitting or receiving various data to or from the 
external apparatus; an alarm lamp 119 for indicating abnor-
mality in any of the functions of the terminal 10; and a bus 
line 110, which may include an address bus and a data bus, 
for electrically connecting the various constituent elements 
as illustrated in FIG. 3. 

The display 120, which may include an LCD or organic 
EL (electroluminescence) display unit, displays an image of 
an object or operating icons. The display 120 is connected to 
the display I/F 117 via the cable 120c. The cable 120c may 
include cables for an analog RGB (VGA) signal, a compo-
nent video signal, a HDMI (High-Definition Multimedia 
Interface) signal, or a DVI (Digital Video Interactive) signal, 
for example. The camera 112 may include a lens and a 
solid-state image sensing element for converting light into 
electric charges so as to obtain an electric signal of an object 
image (picture). The solid-state image sensing element may 
include a CMOS (Complementary Metal Oxide Semicon-
ductor) or a CCD (Charge Coupled Device). 

To the external device connecting I/F 118, external 
devices, such as an external camera, an external microphone, 
or an external speaker may be electrically connected via a 
USB (Universal Serial Bus) cable inserted into the connect-
ing opening 1132 of the casing 1100 illustrated in FIG. 2. 
When the external camera is connected, the external camera 
may be activated with priority over the built-in camera 112 
under the control of the CPU 101. Similarly, when the 
external microphone or the external speaker is connected, 
they may be activated with priority over the built-in micro-
phone 114 or the built-in speaker 115, respectively, under the 
control of the CPU 101. 

The recording medium 106 may be freely attached to or 
detached from the transmission terminal 10. The flash 
memory 104 is merely an example of a non-volatile 
memory. Any non-volatile memory, such as an EEPROM 
(Electrically Erasable and Programmable ROM), capable of 
reading or writing data under the control of the CPU 101 
may be used. The transmission terminal program may be 
recorded in a computer-readable recording medium, such as 
the recording medium 106, in a file of an installable or 
executable format. 

FIG. 4 illustrates a hardware structure of the transmission 
managing system 50 according to the present embodiment. 
The transmission managing system 50 includes a CPU 201 
for controlling the operation of the transmission managing 
system 50 as a whole; a ROM 202 storing the transmission 
managing program; a RAM 203 used as a work area for the 
CPU 201; a HD (Hard Disk) 204 storing various data; a 
HDD (Hard Disk Drive) 205 controlling the reading or 
writing of various data from or into the HD 204 under the 
control of the CPU 201; a media drive 207 controlling the 
reading or writing (storing) of data from or into the record-
ing medium 206 which may include a flash memory; a 
display 208 displaying various information items such as a 
cursor, a menu, a window, characters, or images; a network 
I/F 209 for data transmission utilizing the communication 
network 2; a keyboard 211 having plural keys for inputting 
characters, values, or various instructions; a mouse 212 for 60 

selecting or activating various instructions, selecting a pro-
cessing target, or moving the cursor; a CD-ROM drive 214 
for controlling the reading or writing of data from or into the 
CD-ROM (Compact Disc Read Only Memory) 213 as an 
example of a detachable recording medium; an external unit 
I/F 215 for transmitting or receiving information to or from 
the external apparatus; and a bus line 210 which may include 

8 
an address bus and a data bus for electrically connecting the 
various constituent elements to one another, as illustrated in 
FIG. 4. 

The transmission managing program may be recorded in 
5 a computer-readable recording medium such as the record-

ing medium 206 or the CD-ROM 213 in a file of an 
installable or executable format for distribution. The exter-
nal input apparatus 40 may have a hardware structure similar 
to that of the transmission managing system 50. However, 

10 the ROM 202 stores an external input apparatus program for 
controlling the external input apparatus 40. The external 
input apparatus program may be recorded in the recording 
medium 206 or the CD-ROM 213 in a file of an installable 
or executable format for distribution. 

15 The relay apparatus 30 may have a hardware structure 
similar to that of the transmission managing system 50. 
However, the ROM 202 stores a relay apparatus program for 
controlling the relay apparatus 30. The relay apparatus 
program may be recorded in the recording medium 206 or 

20 the CD-ROM 213 in a file of an installable or executable 
format for distribution. 

The program providing system 90 may have a hardware 
structure similar to that of the transmission managing system 
50. However, the ROM 202 stores a program providing 

25 program for controlling the program providing system 90. 
The program providing program may be recorded in the 
recording medium 206 or the CD-ROM 213 in a file of an 
installable or executable format for distribution. 

The maintenance system 100 may include a computer 
30 configured to maintain or manage the terminal 10, the relay 

apparatus 30, the managing system 50, and/or the program 
providing system 90. For example, when the maintenance 
system 100 is provided in one country while the terminal 10, 
the relay apparatus 30, the managing system 50, or the 

35 program providing system 90 is provided in another country, 
the maintenance system 100 may perform a maintenance 
operation for maintaining or managing at least one of the 
terminal 10, the relay apparatus 30, the managing system 50, 
the authentication system 80, and the program providing 

40 system 90 via the communication network 2. The mainte-
nance system 100 may maintain or manage information of a 
model type number, a manufacturing number, a sales des-
tination, maintenance and inspection, or a failure history of 
at least one of the terminal 10, the relay apparatus 30, the 

45 managing system 50, and the program providing system 90 
without using the communication network 2. 

The program providing system 90 and the maintenance 
system 100 may have a hardware structure similar to that of 
the managing system 50. The HD 204 may record the 

50 program providing program for controlling the program 
providing system 90. The program providing program may 
be recorded in a computer-readable recording medium such 
as the recording medium 206 or the CD-ROM 213 in a file 
of an installable or executable format for distribution. Alter-

55 natively, the program providing program may be stored in 
the ROM 202 instead of the HD 204. The computer-readable 
recording medium may include detachable recording media 
such as a CD-R (Compact Disc Recordable), a DVD (Digital 
Versatile Disk), and a Blu-ray disc. 

Functional Structure of Embodiment 

FIG. 5 is a functional block diagram of the transmission 
system 1 according to the present embodiment. In FIG. 5, 

65 the transmission terminal 10, the relay apparatus 30, and the 
transmission managing system 50 are connected to one 
another via the communication network 2 in a data-com-
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municative manner. The external input apparatus 40 is 
connected to the transmission terminal 10 in a data-com-
municative manner. A functional block diagram of the 
external input apparatus 40 constituting the transmission 
system 1 according to the present embodiment is illustrated 
in FIG. 24. The program providing system 90 of FIG. 1 is 
not illustrated in FIG. 5 because the program providing 
system 90 is not directly relevant to communications for a 
video conference. 

Functional Structure of Transmission Terminal 

Referring to FIG. 5, the transmission terminal 10 includes 
a transmitting/receiving unit 11; an operating input receiving 
unit 12; a login request unit 13; an imaging unit 14a; an 
image display control unit 14b; an audio input unit 15a; an 
audio output unit 15b; a selection processing unit 16; a delay 
detecting unit 17; an external information transmitting/ 
receiving unit 18; and a storage/read processing unit 19. The 
functions of these units may be provided by operating the 
constituent elements illustrated in FIG. 3 in accordance with 
an instruction from the CPU 201 according to a program 
stored in the ROM 202. The transmission terminal 10 also 
includes a storage unit 1000 which may include the SSD 105 
illustrated in FIG. 3. 

Functional Units of Transmission Terminal 

The various portions of the transmission terminal 10 are 
described in detail. The transmitting/receiving unit 11, 
which may be realized by the network I/F 111 of FIG. 3, 
transmits or receives various data (information) to or from 
another terminal, apparatus, or system via the communica-
tion network 2. The operating input receiving unit 12, which 
may be realized by the operating button 108 and the power 
switch 109 of FIG. 3, receives various inputs from a user. 
For example, when the user turns on the power switch 109 
of FIG. 3, the operating input receiving unit 12 of FIG. 5 
receives a power-on signal and turns on the transmission 
terminal 10. The login request unit 13 may be realized in 
accordance with an instruction from the CPU 101 of FIG. 3. 
In response to the reception of the power-on signal, the login 
request unit 13 may automatically transmit login request 
information and a current IP address of the transmission 
terminal 10ab to the transmission managing system 50 via 
the transmitting/receiving unit 11 and the communication 
network 2. 

Still referring to FIG. 5, the imaging unit 14a, which may 
be realized by the camera 112 and the imaging element I/F 
113 of FIG. 3, images an object and outputs resultant video 
data. The image display control unit 14b, which may be 
realized by the display I/F 117 of FIG. 3, may control the 
transmission of video data to the external display 120. The 
audio input unit 15a, which may be realized by the micro-
phone 114 and the audio input/output I/F 116 of FIG. 3, may 55 
convert a user's voice into an audio signal, thereby output-
ting audio data. The audio output unit 15b, which may be 
realized by the speaker 115 and the audio input/output I/F 
116 of FIG. 3, may convert the audio signal into actual 
sound, thus producing an audio output. 

The selection processing unit 16, in order to perform a 
final narrowing process for narrowing the plural relay appa-
ratuses 30 down to one selected relay apparatus 30, may 
realize a measuring unit 16a, a calculating unit 16b, and a 
selecting unit 16c in response to an instruction from the CPU 65 

101 of FIG. 3. The measuring unit 16a measures a receive 
date/time of reception of pre-transmit information by the 

10 
transmitting/receiving unit 11 each time the pre-transmis-
sion information is received by the transmitting/receiving 
unit 11 as will be described later. The calculating unit 16b 
calculates a required time between the transmission and 

5 reception of the pre-transmit information based on a differ-
ence between the receive time measured by the measuring 
unit 16a and the transmit date/time included in the pre-
transmit information, for each item of the pre-transmit 
information of which the receive date/time is measured by 

10 the measuring unit 16a. The selecting unit 16c selects the 
one of the relay apparatuses 30 that has relayed the pre-
transmission information with the minimum of the required 
times calculated by the final calculating unit 16b. 

The delay detecting unit 17, which may be realized in 
15 response to an instruction from the CPU 101 of FIG. 3, may 

detect a delay time (ms) of the video data or audio data sent 
from the other transmission terminal 10 via the relay appa-
ratus 30. The external information transmitting/receiving 
unit 18 may transmit or receive data to or from the external 

20 apparatus 40 using the external unit I/F 215. The storage/ 
read processing unit 19, which may be provided by the SSD 
105 of FIG. 3, may process the reading or writing of various 
data from or into the storage unit 1000. The storage unit 
1000 may store a terminal ID identifying the transmission 

25 terminal 10 and a corresponding password, a relay apparatus 
ID identifying the relay apparatus 30 via which video data, 
audio data, and various data may be transmitted, and an IP 
address of a destination terminal. The storage unit 1000 may 
also store a display data acquiring unit 451 and a display 

3° data transmitting unit 452 that may be transmitted to the 
external input apparatus 40 and operated therein. The dis-
play data acquiring unit 451 enables the acquisition of 
display data by the external input apparatus 40. The display 
data transmitting unit 452 enables the transmission of the 

35 display data acquired by the display data acquiring unit 451 
to the transmission terminal 10. The display data may 
include video data of an image displayed on a screen of a 
display apparatus in JPEG (Joint Photographic Experts 
Group) or Bitmap format, or a drawing command of the 

40 image in GDI (Graphics Device Interface) format. 
The terminal ID and the relay apparatus ID, which will be 

described later, may include various information items 
uniquely identifying the transmission terminal 10 and the 
relay apparatus 30, respectively. The identifying information 

45 may include a language, a character, a sign, or a symbol. At 
least two of these information items, i.e., a language, a 
character, a sign, and a symbol may be used in combination. 
In the following description, the transmission terminal 10 as 
a request source that requests the start of a video conference 

5° is referred to as the "request source terminal 10A", while the 
transmission terminal 10 to which the request is sent may be 
referred to as the "destination terminal 10B". 

Material Managing Table 

The storage unit 4000 includes a material managing DB 
4001 which may be in the form of a material managing table 
illustrated in FIG. 24. The material managing table manages 
the name and size of a material, the name of application 

60 software used for creating the material, the date/time of last 
update of the material, and material data in association with 
one another. 

Functional Structure of External Input Apparatus 

The external input apparatus 40, as illustrated in FIG. 24, 
includes a transmitting/receiving unit 41, a connection 
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detecting unit 42, an install determination unit 43, a program 
acquiring unit 44, an operating input receiving unit 46, a 
display control unit 47, a mount unit 48, and a storage/read 
processing unit 49. These units may be provided by oper-
ating the constituent elements illustrated in FIG. 4 in accor-
dance with an instruction from the CPU 201 according to a 
program stored in the ROM 202. The external input appa-
ratus 40 also includes a storage unit 4000 which may be 
provided by the HDD 205 of FIG. 4. The external input 
apparatus 40 may include an operating system (OS), such as 
a Microsoft Windows OSTM available from Microsoft Corp., 
which may provide the function of executing a program 
upon connection with another apparatus. 

Material Managing Table 

The storage unit 400 may include a material managing 
DB 4001 which may be in the form of a material managing 
table (not illustrated). The material managing table may 
manage a material name, a material size, a name of an 
application used for creating the material, the date/time of 
the last update of the material, and material data in associa-
tion with one another. 

Functional Units of External Input Apparatus 

The various units of the external input apparatus 40 are 
described. The transmitting/receiving unit 41, which may be 
realized by the network I/F 209 of FIG. 4, may process the 
transmission and reception of various data (information) to 
or from the transmission terminal 10. The connection detect-
ing unit 42 may detect when the transmission and reception 
of data to or from the external unit is enabled by the external 
unit input/output I/F 215. The install determination unit 43 
may determine whether the display data acquiring unit 451 
or the display data transmitting unit 452 is installed in the 
external input apparatus 40. The program acquiring unit 44 
may acquire, from the storage unit 1000 of the transmission 
terminal 10 connected via the transmitting/receiving unit 41, 
the display data acquiring unit 451 and the display data 
transmitting unit 452, and install them. The operating input 
receiving unit 46 may receive an input based on a user 
operation. The display control unit 47 may cause an image 
read by the storage/read processing unit 49 to be displayed 
on the display apparatus 400. The mount unit 48 may mount 
storage units of various apparatuses connected to the exter-
nal input apparatus 40. The storage/read processing unit 49, 
which may be provided by the HDD 205 of FIG. 4, may 
process the storing of various data in the storage unit 4000 
or the reading of various data from the storage unit 4000. 
The storage unit 4000 may store the material data and the 
like. 

Functional Structure of Relay Apparatus 

Referring to FIG. 5, the relay apparatus 30 includes a 
transmitting/receiving unit 31, a status detecting unit 32, a 
data quality confirming unit 33, a modified quality managing 
unit 34, a data quality modifying unit 35, and a storage/read 
processing unit 39. These units may be realized by operating 
the constituent elements illustrated in FIG. 4 in accordance 
with an instruction from the CPU 201 according to a 
program stored in the ROM 202. The relay apparatus 30 
includes a storage unit 3000 which may be provided by the 
HD 204 illustrated in FIG. 4. 

Modified Quality Managing Table 

The storage unit 3000 includes a modified quality man-
aging DB 3001 which may be in the form of a modified 

12 
quality managing table illustrated in FIG. 7. The modified 
quality managing table of FIG. 7 manages the image quality 
of video data relayed by the relay apparatus 30 to the 
transmission terminal (relayed destination) in association 

5 with the IP address of the transmission terminal 30. 
The resolution of video data handled according to the 

present embodiment is described. FIG. 6A illustrates a 
low-resolution image as a base image having 160 pixels 
horizontally times 120 pixels vertically. FIG. 6B illustrates 

10 an intermediate-resolution image having 320 pixels horizon-
tally times 240 pixels vertically. FIG. 6C illustrates a high-
resolution image having 640 pixels horizontally times 480 
pixels vertically. When a narrow-band route is used, the 
low-quality video data of the low-resolution image may be 

15 relayed. When the band is relatively wide, intermediate-
quality video data including the video data of the low-
resolution video (base image) and the video data of the 
intermediate-resolution image may be relayed. When the 
band is very wide, high-quality video data including the 

20 low-resolution video data (base image quality), the interme-
diate-resolution video data, and the high-resolution video 
data may be relayed. For example, in the modified quality 
managing table of FIG. 7, when the relay apparatus 30 relays 
video data to the destination terminal 10db with the IP 

25 address "1.3.2.4", the image quality of the relayed video 
data is "high-quality". 

Functional Units of Relay Apparatus 

30 The functional structure of the relay apparatus 30 is 
described in detail. Reference may also be made to the 
constituent elements of FIG. 3 for realizing the units of the 
relay apparatus 30. 

Referring to FIG. 5, the transmitting/receiving unit 31, 
35 which may be realized by the network I/F 209 of FIG. 4, may 

transmit or receive various data (information) to or from 
another terminal, apparatus, or system via the communica-
tion network 2. The status detecting unit 32, which may be 
realized in accordance with an instruction from the CPU 201 

40 of FIG. 4, may detect an operating status of the relay 
apparatus 30. The operating status may include "online", 
"offline", and "failure". 

The data quality confirming unit 33, which may be 
realized in accordance with an instruction from the CPU 201 

45 of FIG. 4, may search the modified quality managing table 
(see FIG. 7) by using the IP address of the destination 
terminal 10B as a search key, and extract the image quality 
of corresponding relayed video data, thus confirming the 
image quality of the relayed video data. The modified 

so quality managing unit 34, which may be realized in accor-
dance with an instruction from the CPU 201 of FIG. 4, may 
modify the contents of the modified quality managing DB 
3001 based on quality information sent from the transmis-
sion managing system 50, as will be described below. 

55 For example, during a video conference in which high-
quality video data is transmitted or received between the 
request source terminal 10aa with the terminal ID "01 aa" 
and the destination terminal 10db with the terminal ID 
"0ldb", the terminal lObb (request source) and the terminal 

60 lOca (destination) may start another video conference via 
the communication network 2, resulting in a delay in receiv-
ing video data by the destination terminal 10db. In this case, 
the relay apparatus 30 may need to lower the image quality 
of the video data that has been relayed from high quality to 

65 intermediate quality. In such a case, the contents of the 
modified quality managing DB 3001 may be modified based 
on the quality information indicating the intermediate image 
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quality, so that the image quality of the video data relayed 
by the relay apparatus 30 can be lowered from high-quality 
to intermediate quality. 

The data quality modifying unit 35, which may be real-
ized in response to an instruction from the CPU 201 of FIG. 
4, may modify the image quality of the video data sent from 
the terminal 10 as the transmitting source, based on the 
modified content of the modified quality managing DB 
3001. The storage/read processing unit 39, which may be 
realized by the HDD 205 of FIG. 4, may process the writing 
or reading of various data into or from the storage unit 3000. 

Functional Structure of Transmission Managing 
System 

Still referring to FIG. 5, the transmission managing sys-
tem 50 includes a transmitting/receiving unit 51, a terminal 
authentication unit 52, a status managing unit 53, a terminal 
extracting unit 54, a terminal status acquiring unit 55, a 
narrowing unit 56, a session managing unit 57, a quality 
determining unit 58, a storage/read processing unit 59, and 
a delay time managing unit 60. These units may be realized 
by operating the constituent elements of FIG. 4 in accor-
dance with an instruction from the CPU 201 according to a 
program stored in the ROM 202. The transmission managing 
system 50 includes a storage unit 5000 which may be 
provided by the HD 204 of FIG. 4. 

Relay Apparatus Managing Table 

Referring to FIG. 5, the storage unit 5000 includes a relay 
apparatus managing DB 5001 which may be in the form of 
a relay apparatus managing table as illustrated in FIG. 8. The 
relay apparatus managing table stores and manages the 
operating status of the relay apparatus 30, the receive 
date/time of reception of status information indicating the 
operating status by the transmission managing system 50, 
the IP address of the relay apparatus 30, and the maximum 
data transmission rate (Mbps) of the relay apparatus 30 in 
association with the relay apparatus ID of the relay appara-
tus 30. For example, the relay apparatus managing table of 
FIG. 8 indicates that, for the relay apparatus 30a with the 
relay apparatus ID "111a", the operating status is "online", 
that the status information was received by the transmission 
managing system 50 on Nov. 10, 2009 at 13:00 p.m., the IP 
address of the relay apparatus 30a is "1.2.1.2", and the relay 
apparatus 30a has a maximum data transmission rate of 100 
Mbps. 

Terminal Authentication Managing Table 

The storage unit 5000 also includes a terminal authenti-
cation managing DB 5002 which may be in the form of a 
terminal authentication managing table as illustrated in FIG. 
9. The terminal authentication managing table manages a 
password in association with the terminal ID of each of the 
transmission terminals 10 managed by the transmission 
managing system 50. For example, the transmission terminal 
10aa with the terminal ID "01aa" is associated with the 
password "aaaa". 

Terminal Managing Table 

14 
10, the receive date/time of reception of the login request 
information by the transmission managing system 50, and 
the IP address of the transmission terminal 10 in association 
with the terminal ID of the transmission terminal 10. For 

5 example, the terminal managing table indicates that, for the 
transmission terminal 10aa with the terminal ID "01 as", the 
operating status is "online", that the login request informa-
tion was received by the transmission managing system 50 
on Nov. 10, 2009 at 13:40 p.m., and that the IP address of 
the transmission terminal 10aa is "1.2.1.3". 

10 

Destination List Managing Table 

The storage unit 5000 includes a destination list managing 
DB 5004 which may be in the form of a destination list 

15 managing table as illustrated in FIG. 11. The destination list 
managing table manages the terminal IDs of all candidates 
for the destination terminal 10B in association with the 
terminal ID of the request source terminal 10A that requests 
the start of a video conference. For example, the terminal 

20 IDs of the candidates (transmission terminals) for the des-
tination terminal 10B to which a request for the start of a 
video conference may be sent from the request source 
terminal 10aa with the terminal ID "01aa" are the terminal 
IDs "01 ab", "0lba", and "01db". The candidates for the 

25 destination terminal 10B may be updated by addition or 
deletion in response to an addition or deletion request from 
the request source terminal 10A to the transmission manag-
ing system 50. 

30 
Session Managing Table 

The storage unit 5000 also includes a session managing 
DB 5005 which may be in the form of a session managing 
table as illustrated in FIG. 12. The session managing table 
manages, in association with the selection session ID used 

35 for executing a session for selecting the relay apparatus 30, 
the relay apparatus ID of the relay apparatus 30 used for 
relaying the video data or audio data; the terminal ID of the 
request source terminal 10A; the terminal ID of the desti-
nation terminal 10B; the delay time (ms) in receiving the 

40 video data by the destination terminal 10B; and the receive 
date/time of reception of delay information indicating the 
delay time by the transmission managing system 50 from the 
destination terminal 10B. 

For example, the session managing table of FIG. 12 
45 indicates that the relay apparatus 30a (with the relay appa-

ratus ID "111a") that is selected in a session executed by 
using the selection session ID "sel" relays video data and 
audio data between the request source terminal 10aa with 
the terminal ID "01aa" and the destination terminal 10db 

50 with the terminal ID "0 ldb", and that the delay time of the 
video data upon reception at the destination terminal 10db at 
14:00 p.m. on Nov. 10, 2009, is 200 ms. Preferably, when a 
video conference is conducted between the two transmission 
terminals 10, the receive date/time of the delay information 

55 may be managed based on the delay information transmitted 
from the request source terminal 10A, instead of the desti-
nation terminal 10B. However, when a video conference is 
conducted among three or more transmission terminals 10, 
the receive date/time of the delay information may be 

60 managed based on the delay information transmitted from 
the transmission terminal 10 on the receiving end of video 
data and audio data. 

The storage unit 5000 also includes a terminal managing 
DB 5003 which may be in the form of a terminal managing 65 

table as illustrated in FIG. 10. The terminal managing table 
manages the operating status of the transmission terminal 

Address Priority Managing Table 

Further, the storage unit 5000 includes a priority manag-
ing DB 5006 which may be in the form of an address priority 
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managing table as illustrated in FIG. 13. The illustrated 
address priority managing table manages the address priority 
by allocating various address priority points depending on 
the number of the "same" or "different" sections of the four 
sections of the dot address of the general IP address scheme 
according to IPv4. 

For example, the address priority managing table of FIG. 
13 indicates that, in the case of the IP address having the 
corresponding values ("same") in the three upper sections of 
the dot address, the address priority is "5". In the case of the 
IP address having corresponding values in the upper two 
sections of the dot address, the address priority is "3". In this 
case, correspondence (i.e., whether "same" or "different") of 
the value in the lowest dot address section is irrelevant to the 
priority point. In the case of the IP address having a 
corresponding value only in the upper-most section of the 
dot address, with the value in the second upper-most section 
not corresponding, the address priority is "1". In this case, 
correspondence of the values of the third highest section and 
the lowest section of the dot address is irrelevant to the 
priority point. In the case of the IP address where the value 
of the highest section of the dot address is not correspond-
ing, the address priority is "0". In this case, correspondence 
of the values of the second-highest, the third-highest, and the 
lowest sections of the dot address is irrelevant to the priority 
point. 

Transmission Rate Priority Managing Table 

The priority managing DB 5006 in the storage unit 5000 
may include a transmission rate priority managing table 
illustrated in FIG. 14. The transmission rate priority man-
aging table manages a transmission rate priority depending 
on the value of the maximum data transmission rate (Mbps) 
of the relay apparatus 30. Specifically, the transmission rate 
priority has higher points for higher maximum data trans-
mission rates. For example, the transmission rate priority 
managing table of FIG. 14 indicates that, when the maxi-
mum data transmission rate of the relay apparatus 30 is 1000 
Mbps or higher, the transmission rate priority point is "5". 
When the maximum data transmission rate of the relay 
apparatus 30 is equal to or more than 100 Mbps and less than 
1000 Mbps, the transmission rate priority point is "3". When 
the maximum data transmission rate of the relay apparatus 
30 is equal to or more than 10 Mbps and less than 100 Mbps, 
the transmission rate priority point is "1". When the maxi-
mum data transmission rate of the relay apparatus 30 is less 
than 10 Mbps, the transmission rate priority point is "0". 

Quality Managing Table 

The storage unit 5000 further includes a quality managing 
DB 5007 which may be in the form of a quality managing 
table illustrated in FIG. 15. The illustrated quality managing 
table manages the image quality of the video data relayed by 
the relay apparatus 30 in association with the delay time 
(ms) of the video data in the request source terminal 10A or 
the destination terminal l0B. 

Functional Units of Transmission Managing System 

Still referring to FIG. 5, the functional units of the 
transmission managing system 50 are described in detail. 
Reference is also made to the constituent elements of FIG. 
4 for realizing the units of the transmission managing system 
50. 

16 
The transmitting/receiving unit 51, which may be pro-

vided by the network I/F 209 of FIG. 4, may transmit or 
receive various data (information) to or from another ter-
minal, apparatus, or system via the communication network 

5 2. The terminal authentication unit 52 may search the 
terminal authentication managing DB 5002 in the storage 
unit 5000 by using the terminal ID and password included in 
the login request information received via the transmitting/ 
receiving unit 51 as search keys. Based on whether corre-

10 sponding terminal ID and password are stored in the termi-
nal authentication managing DB 5002, terminal 
authentication is performed. The status managing unit 53, in 
order to manage the operating status of the request source 

15 terminal 10A that has transmitted a login request, stores and 
manages the terminal ID of the request source terminal 10A, 
the operating status of the request source terminal 10A, the 
receive date/time of reception of the login request informa-
tion by the transmission managing system 50 and the IP 

20 address of the request source terminal 10A in association 
with one another in the terminal managing table (see FIG. 
11). 

The terminal extracting unit 54 searches the destination 
list managing table (see FIG. 11) by using the terminal ID of 

25 the request source terminal 10A that made the login request 
as a key, and reads the terminal IDs of candidates for the 
destination terminal l0B that can communicate with the 
request source terminal 10A. The terminal extracting unit 54 
also searches the destination list managing table (see FIG. 

30 11) by using the terminal ID of the request source terminal 
10A that made the login request as a key, and extracts the 
terminal ID of another request source terminal 10A that has 
registered the terminal ID of the request source terminal 10A 
as a candidate for the destination terminal l0B. 

35 The terminal status acquiring unit 55, by using the ter-
minal IDs of the candidates for the destination terminal l0B 
extracted by the terminal extracting unit 54 as a search key, 
searches the terminal managing DB table (see FIG. 10), and 
reads the operating status of each of the terminal IDs 

40 extracted by the terminal extracting unit 54. In this way, the 
terminal status acquiring unit 55 can acquire the operating 
status of each candidate for the destination terminal 10B that 
can communicate with the request source terminal 10A. 
Further, the terminal status acquiring unit 55 searches the 

45 terminal managing table (see FIG. 10) by using the terminal 
ID extracted by the terminal extracting unit 54 as a search 
key in order to acquire the operating status of the request 
source terminal 10A. 

The narrowing unit 56 performs a primary narrowing 
so process prior to the final narrowing process in order to 

support the final narrowing process for narrowing plural 
relay apparatuses 30 down to one selected relay apparatus 
30. The narrowing unit 56 includes a selection session ID 
generating unit 56a, a terminal IP address extracting unit 

55 56b, a primary selecting unit 56c, and a priority determining 
unit 56d. The selection session ID generating unit 56a 
generates a selection session ID used for a session for 
selecting the relay apparatus 30. The terminal IP address 
extracting unit 56b, based on the terminal ID of the request 

60 source terminal 10A included in the start requesting infor-
mation transmitted from the request source terminal 10A, 
and the terminal ID of the destination terminal 10B, searches 
the terminal managing table (see FIG. 10) in order to extract 
the IP address of each of the corresponding transmission 

65 terminals 10. The primary selecting unit 56c selects the 
finally narrowed relay apparatus 30 by selecting the relay 
apparatus ID of the relay apparatus 30 whose operating 
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status is "online" among the relay apparatuses 30 managed 
by the relay apparatus managing table (see FIG. 8). 

The primary selecting unit 56c, based on the IP address of 
the request source terminal 10A and the IP address of the 
destination terminal 10B that have been extracted by the 
terminal IP address extracting unit 56b, searches the relay 
apparatus managing table (see FIG. 8) in order to determine 
whether the dot address of the IP address of each of the relay 
apparatuses 30 is the same as or different from the dot 
address of the IP address of each of the request source 
terminal 10A and the destination terminal 10B. Further, the 
primary selecting unit 56c narrows the relay apparatuses 30 
down to two relay apparatuses 30 having the highest points 
in terms of integrated points integrating, for each relaying 
apparatus, the higher of the address priority points of the 
transmission terminals 10 and the transmission rate priority 
points. While in accordance with the present embodiment 
the two relay apparatuses 30 having higher points are 
selected, this is merely an example; three of more relay 
apparatuses 30 having higher points may be selected as long 
as the relay apparatuses 30 can be narrowed down. 

The priority determining unit 56d, by referring to the 
priority managing table (see FIG. 13), determines the 
address priority points for each of the relay apparatuses 30 
investigated by the primary selecting unit 56c. The priority 
determining unit 56d also, based on the maximum data 
transmission rate of each of the relay apparatuses 30 man-
aged in the relay apparatus managing table (see FIG. 8), 
searches the priority managing table (see FIG. 14) in order 
to determine the transmission rate priority points for each of 
the relay apparatuses 30 narrowed down by the primary 
selecting unit 56c. 

The session managing unit 57 stores the selection session 
ID generated by the selection session ID generating unit 56a, 
the terminal ID of the request source terminal, and the 
terminal ID of the destination terminal in association with 
one another in the session managing table of the storage unit 
5000 (see FIG. 12). The session managing unit 57 also stores 
the relay apparatus ID of the relay apparatus 30 finally 
selected by the selecting unit 16c of the transmission ter-
minal 10 in the session managing table (see FIG. 12) for 
each selection session ID. 

Referring to FIG. 5, the quality determining unit 58 
searches the quality managing table (see FIG. 15) by using 
the delay time as a search key in order to extract the image 
quality of the video data, thus determining the image quality 
of the video data to be relayed by the relay apparatus 30. The 
storage/read processing unit 59, which may be provided by 
the HDD 205 of FIG. 4, may process the writing or reading 
of various data into or from the storage unit 5000. The delay 
time managing unit 60 searches the terminal managing table 
(see FIG. 10) by using the IP address of the destination 
terminal 10B as a search key in order to extract the corre-
sponding terminal ID. Further, the delay time managing unit 
60 stores the delay time indicated by the delay information 
in a delay time field portion of a record including the 
extracted terminal ID in the session managing table (FIG. 
12). 

Processes and Operation 

With reference to FIGS. 16 through 23 and FIGS. 26 
through 29, a processing method performed in the transmis-
sion system 1 according to the present embodiment is 
described. FIG. 16 is a sequence chart of a process of 
managing the status information transmitted from the relay 
apparatus 30 to the transmission managing system 1. FIG. 

18 
17 is a sequence chart of a process in a preparatory stage 
prior to the start of communications among plural transmis-
sion terminals 10. FIG. 18 is a sequence chart of a process 
of narrowing the relay apparatuses 30. FIG. 19 is a flowchart 

5 of the process of narrowing the relay apparatuses 30. FIG. 20 
is a table illustrating how the points are calculated during the 
process of narrowing the relay apparatuses 30. FIG. 21 is a 
sequence chart of a process in which the transmission 
terminal 10 selects the relay apparatus 30. FIG. 22 is a 

10 flowchart of the process in which the transmission terminal 
10 selects the relay apparatus 30. FIG. 23 is a sequence chart 
of a process in which video data and audio data are trans-
mitted and received between the transmission terminals 10. 
FIG. 26 is a sequence chart of a process of causing the 

15 transmission terminal 10 on the opposite end of a conference 
to display the display data displayed on the external input 
apparatus 40 on one end of the conference. FIG. 27 illus-
trates an example of a screen displayed by the external input 
apparatus 40. FIG. 28 illustrates an example of a screen for 

20 displaying video data and display data on the transmission 
terminal 10 on the opposite end. FIG. 29 is a flowchart of a 
process of installing the display data acquiring unit in the 
external input apparatus. 

Referring to FIG. 16, a process of managing the status 
25 information of the relay apparatus 30 transmitted from the 

relay apparatus 30 to the transmission managing system 50 
is described. In the relay apparatus 30, the status detecting 
unit 32 illustrated in FIG. 5 detects the operating status of the 
relay apparatus 30 at regular intervals (S1-1 through S1-4). 

30 In order to enable the transmission managing system 50 to 
manage the operating status of the relay apparatus 30 in real 
time, the transmitting/receiving unit 31 of the relay appara-
tus 30 transmits the status information to the transmission 
managing system 50 at regular intervals via the communi-

35 cation network 2 (steps S2-1 through S2-4). The status 
information may include the relay apparatus ID of the relay 
apparatus 30 and the operating status of the corresponding 
relay apparatus 30. In accordance with the present embodi-
ment, it is assumed that the relay apparatuses 30a, 30b, and 

40 30d are operating normally and in the "online" status but the 
relay apparatus 30c, while operating, is in the "offline" status 
due to a problem in the program for performing the relaying 
operation of the relay apparatus 30c. 

In the transmission managing system 50, the status infor-
45 mation transmitted from the relay apparatus 30 is received 

by the transmitting/receiving unit 51. The transmission 
managing system 50 stores and manages the status infor-
mation in the relay apparatus managing table of the storage 
unit 5000 (see FIG. 8) in association with the relay apparatus 

so ID, via the storage/read processing unit 59 (steps S3-1 
through S3-4). Thus, the operating status of "online", 
"offline", or "failure" is stored and managed in the relay 
apparatus managing table of FIG. 8, in association with the 
relay apparatus ID. At this time, the receive date/time of 

55 reception of the status information by the transmission 
managing system 50 is also stored and managed in associa-
tion with the relay apparatus ID. In the absence of trans-
mission of the status information from the relay apparatus 
30, the fields of the corresponding record of the relay 

60 apparatus managing table of FIG. 8 for the operating status 
and the receive date/time may be left blank. Alternatively, 
the operating status and the receive date/time for the previ-
ous reception may be indicated in the fields. 

Referring to FIG. 17, a process in the preparatory stage 
65 prior to the start of communications between the transmis-

sion terminal 10aa and the transmission terminal 10db is 
described. First, a user turns on the power switch 109 of FIG. 
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3, and then the operating input receiving unit 12 of FIG. 5 
turns on the transmission terminal 10aa (step S21) in 
response to a power-on signal. In response, the login request 
unit 13 automatically transmits login request information 
indicating a login request to the transmission managing 
system 50 from the transmitting/receiving unit 11 via the 
communication network 2 (step S22). The login request 
information may include the terminal ID identifying the 
transmission terminal 10aa as a requesting source and a 
password. The terminal ID and the password may be read 
from the storage unit 1000 via the storage/read processing 
unit 19 and delivered to the transmitting/receiving unit 11. 
By transmitting the login request information from the 
transmission terminal 10aa to the transmission managing 
system 50, the transmission managing system 50 on the 
receiving end can learn the IP address of the transmission 
terminal 10ab on the transmitting end. 

Then, the terminal authentication unit 52 of the transmis-
sion managing system 50 searches the terminal authentica-
tion managing table (FIG. 9) in the storage unit 5000 by 
using the terminal ID and the password included in the login 
request information received via the transmitting/receiving 
unit 51 as search keys, and determines whether the corre-
sponding terminal ID and password are managed in the 
terminal authentication managing DB 5002, thus performing 
terminal authentication (step S23). When the corresponding 
terminal ID and password are managed in the terminal 
authentication unit 52, it is determined that the login request 
is from the transmission terminal 10 having valid access 
rights. In this case, the status managing unit 53 stores the 
terminal ID and the operating status of the transmission 
terminal 10aa, the receive date/time of reception of the login 
request information, and the IP address of the transmission 
terminal 10aa in association with one another in the terminal 
managing table (FIG. 10) (step S24). For example, the 
terminal managing table of FIG. 10 stores the operating 
status "online", the receive date/time "2009.11.10.13:40", 
and the terminal IP address "1.2.1.3" in association with the 
transmission terminal ID "Olaa". 

The transmitting/receiving unit 51 of the transmission 
managing system 50 then transmits, via the communication 
network 2, authentication result information indicating the 
result of authentication by the terminal authentication unit 
52 to the request source terminal 10aa that has made the 
login request (step S25). In accordance with the present 
embodiment, when it is determined by the terminal authen-
tication unit 52 that the transmission terminal 10 has the 
valid access right, the following process is performed. 

The terminal extracting unit 54 of the transmission man-
aging system 50 searches the destination list managing table 
(FIG. 11) by using the terminal ID "01 aa" of the request 
source terminal 10aa that has made the login request as a 
search key, and reads (i.e., extracts) the terminal IDs of 
candidates for the destination terminal lOB that can com-
municate with the request source terminal 10aa (step S26). 
In the illustrated example, the terminal IDs "Olab", "Olba", 
and "01db" of the destination terminals 10ab, 10ba, and 
10db, respectively, associated with the terminal ID "Ol aa" of 
the request source terminal 10aa are extracted. 

Then, the terminal status acquiring unit 55 searches the 
terminal managing table (FIG. 10) by using the terminal IDs 
"01 ab", "Olba", and "01db" of the candidates for the des-
tination terminal lOB extracted by the terminal extracting 
unit 54 as search keys, and reads the operating status 
"offline", "online", or "online" associated with the cone-

20 
sponding terminal ID, thus acquiring the operating status of 
each of the transmission terminals 10ab, 10ba, and 10db 
(step S27). 

The transmitting/receiving unit 51 then transmits the 
5 destination status information including the terminal IDs 

"Olab", "Olba", and "01db" as the search keys used in step 
S27, and the operating status "offline", "online", or "online" 
of the corresponding destination terminals 10ab, 10ba, and 
10db to the request source terminal 10aa via the commu-

10 nication network 2 (step S28). Thus, the request source 
terminal 10aa can recognize the current operating status of 
the transmission terminals 10ab, 10ba, and 10db as candi-
dates for the destination terminal lOB that can communicate 
with the request source terminal 10aa. 

15 Further, the terminal extracting unit 54 of the transmission 
managing system 50 searches the destination list managing 
table (FIG. 11) by using the terminal ID "01 aa" of the 
request source terminal 10aa as a search key, and extracts 
the terminal IDs of other request source terminals 10A that 

20 have registered the terminal ID "Olaa" of the request source 
terminal 10aa as a candidate for the destination terminal 
lOB (step S29). For example, in the destination list manag-
ing table of FIG. 11, the terminal IDs of the other request 
source terminals 10A that are extracted are "Olab", "Olba", 

25 and "Oldb". 
The terminal status acquiring unit 55 of the transmission 

managing system 50 then searches the terminal managing 
table (FIG. 10) by using the terminal ID "Olaa" of the 
request source terminal 10aa that has made the login request 

30 as a search key, and acquires the operating status of the 
request source terminal 10aa (step S30). 

Then, the transmitting/receiving unit 51 transmits desti-
nation status information to the transmission terminals 10ba 
and 10db whose operating status is "online" in the terminal 

35 managing table (FIG. 10) among the transmission terminals 
10ab, 10ba, and 10db associated with the terminal IDs 
"01 ab", "Olba", and "01db" extracted in step S29. The 
destination status information includes the terminal ID 
"Olaa" of the request source terminal 10aa acquired in step 

40 S30 and the operating status "online" (steps S31-1 and 
S31-2). When transmitting the destination status information 
to the transmission terminals 10ba and 10db, the transmit-
ting/receiving unit 51 refers to the IP addresses of the 
terminals managed in the terminal managing table of FIG. 

45 10 based on the terminal IDs "Olba" and "01db". Thus, the 
terminal ID "Ol aa" of the request source terminal 10aa that 
has made the login request and the operating status "online" 
can be transmitted to each of the other destination terminals 
10db and 10ba that can communicate with the request 

so source terminal 10aa as a destination. 
In another transmission terminal 10, when a user turns on 

the power switch 109 of FIG. 4 as in step S21, the operating 
input receiving unit 12 of FIG. 5 may initiate processes 
similar to those of steps S22 through S31-1/31-2. 

55 Referring to FIG. 18, a process of narrowing the relay 
apparatuses 30 is described. In accordance with the present 
embodiment, the request source terminal 10aa can commu-
nicate with at least one of the transmission terminals 10ba 
and 10db among the candidates of which the operating status 

60 is "online" based on the destination status information 
received in step S28. Thus, the following description is made 
on the assumption that the user of the request source 
terminal 10aa has selected to communicate with the desti-
nation terminal 10db. 

65 When the user presses the operating button 108 of FIG. 3 
to select the transmission terminal 10db, the operating input 
receiving unit 12 of FIG. 5 receives a request for starting 
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communications with the transmission terminal 10db (step 
S41). The transmitting/receiving unit 11 of the transmission 
terminal 10aa then transmits start requesting information 
including the terminal ID "01 aa" of the request source 
terminal l0aa and the terminal ID "Oldb" of the destination 
terminal 10db to the transmission managing system 50 (step 
S42). Thus, the transmitting/receiving unit 51 of the trans-
mission managing system 50 receives the start requesting 
information and also learns the IP address "1.2.1.3" of the 
request source terminal l0aa (transmitting source). 

Then, the status managing unit 53 modifies the terminal 
managing table (FIG. 10) based on the terminal ID "0laa" 
of the request source terminal l0aa and the terminal ID 
"Oldb" of the destination terminal 10db that are included in 
the start requesting information (step S43). Specifically, the 
status managing unit 53 modifies the fields for the operating 
status of the records corresponding to the terminal IDs 
"Olaa" and "Oldb" in the terminal managing table (FIG. 10) 
to "connected". In this status, the request source terminal 
l0aa and the destination terminal 10db may not have 
actually started communicating with each other but are 
connected or "busy". Thus, when another transmission ter-
minal 10 attempts to communicate with the request source 
terminal l0aa or the destination terminal 10db, an audio or 
visual output indicating the connected ("busy") status may 
be made. 

Next, the process of performing a session for selecting the 
relay apparatus 30 in steps S44 through S48 and steps S61-1 
through 66 is described. First, the selection session ID 
generating unit 56a generates a selection session ID used for 
performing the session for selecting the relay apparatus 30 
(step S44). The session managing unit 57 then stores and 
manages the selection session ID "sel" generated in step 
S44, the terminal ID "0laa" of the request source terminal 
l0aa, and the terminal ID "Oldb" of the destination terminal 
10db in the session managing table (FIG. 12) in the storage 
unit 5000 (step S45) in association with one another. 

Then, the narrowing unit 56 of the transmission managing 
system 50 performs, based on the relay apparatus managing 
DB 5001, the terminal managing DB 5003, and the priority 
managing DB 5006, the primary narrowing process for 
narrowing the relay apparatuses 30 for relaying the com-
munication between the request source terminal l0aa and 
the destination terminal 10db. 

Referring to FIG. 19, the process of step S46 is described 
in detail. First, the terminal IP address extracting unit 56b, 
based on the terminal ID "01aa" of the request source 
terminal l0aa and the terminal ID "Oldb" of the destination 
terminal 10db that are included in the communication 
request information transmitted from the request source 
terminal l0aa, searches the terminal managing table (FIG. 
10), and extracts the IP addresses "1.2.1.3" and "1.3.2.4" of 
the corresponding transmission terminals l0aa and 10db 
(step S46-1). Then, the primary selecting unit 56c selects the 
relay apparatus IDs 111a, 111b, and 111d of the relay 
apparatuses 30a, 30b, and 30d with the operating status 
"online" among the relay apparatuses 30 managed in the 
relay apparatus managing table (FIG. 8)(step S46-2). Also, 
the primary selecting unit 56c, based on the IP address 
"1.2.1.3" of the request source terminal l0aa and the IP 
address "1.3.2.4" of the destination terminal 10db extracted 
in step S46-1, searches the relay apparatus managing table 
(FIG. 8). The search involves determining whether the 
individual dot addresses of the IP addresses "1.2.1.2.", 
"1.2.2.2", and "1.3.2.2" of the relay apparatuses 30a and 
30b, and 30d selected in step S46-2 correspond to, i.e., 
whether they are the same as or different from, the individual 

22 
dot addresses of the IP addresses "1.2.1.3" and "1.3.2.4" of 
the request source terminal l0aa and the destination termi-
nal 10db (step S46-3). 

The priority determining unit 57c then determines the 
5 address priority point for each of the relay apparatuses 30a, 

30b, and 30d investigated in step 46-3, by referring to the 
priority managing table (FIG. 13) (step S46-4). FIG. 20 
illustrates an example of the result of calculating the priority 
points during the process of narrowing the relay apparatuses 

10 30. Specifically, FIG. 20 illustrates the address priority 
points, the transmission rate priority point, and the inte-
grated points for each relay apparatus ID. The address 
priority points include points of the relay apparatus 30 with 
respect to the request source terminal l0aa and points with 

15 respect to the destination terminal 10db o£ The integrated 
points equal a sum of the higher of the two address priority 
points and the transmission rate priority points. 

In accordance with the present embodiment, the IP 
address "1.2.1.2" of the relay apparatus 30a (ID 111a; see 

20 FIGS. 1 and 8) is "same, same, same, different" with respect 
to the IP address "1.2.1.3" of the request source terminal 
l0aa (FIG. 10). Thus, as illustrated in FIG. 20, the address 
priority points of the relay apparatus 30a with respect to the 
source terminal l0aa equal "5" according to the table of 

25 FIG. 13. The IP address "1.2.1.2" of the relay apparatus 30a 
is "same, different, different, different" with respect to the IP 
address "1.3.2.4" of the destination terminal 10db. Thus, the 
address priority points with respect to the destination ter-
minal 10db equal "1". The IP address "1.2.2.2" of the relay 

30 apparatus 30b (ID 111b) is "same, same, different, different" 
with respect to the IP address "1.2.1.3" of the request source 
terminal l0aa. Thus, the address priority points of the relay 
apparatus 30b with respect to the source terminal 10aa equal 
"3" according to FIG. 13. The IP address "1.2.2.2" of the 

35 relay apparatus 30b is "same, different, same, different" with 
respect to the IP address "1.3.2.4" of the destination terminal 
10db. Thus, the address priority points of the relay apparatus 
30b with respect to the destination terminal 10db equal "1". 
The IP address "1.3.2.2" of the relay apparatus 30d (ID 

40 111d) is "same, different, different, different" with respect to 
the IP address "1.2.1.3" of the request source terminal 10aa, 
so that the address priority points of the relay apparatus 30d 
with respect to the source terminal l0aa equal "1". Further, 
the IP address "1.3.2.2" of the relay apparatus 30d is "same, 

45 same, same, different" with respect to the IP address 
"1.3.2.4" of the destination terminal 10db, so that the 
address priority points with respect to the destination ter-
minal 10db equal "5". 

Referring back to FIG. 19, the priority determining unit 
so 57d, based on the maximum data transmission rate of each 

of the relay apparatuses 30 managed in the relay apparatus 
managing table (FIG. 8), searches the priority managing 
table (FIG. 14), and determines the transmission rate priority 
points for each of the relay apparatuses 30a, 30b, and 30d 

55 that have been narrowed down by the primary narrowing 
process in step S46-2 (step S46-5). In accordance with the 
present embodiment, as illustrated in FIG. 8, the maximum 
data transmission rate of the relay apparatus 30a is 100 
Mbps. Thus, the transmission rate priority is 3 points accord-

60 ing to the transmission rate priority of FIG. 14. Similarly, 
because the maximum data transmission rate of the relay 
apparatus 30b is 1000 Mbps, the transmission rate priority is 
5 points. The maximum data transmission rate of the relay 
apparatus 30d is 10 Mbps, so that the transmission rate 

65 priority is 1 point. 
Then, the primary selecting unit 56c selects two of the 

relay apparatuses 30a, 30b, and 30d with the higher inte-
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grated points (step 46-6). In accordance with the present 
embodiment, as illustrated in FIG. 20, the relay apparatus 
IDs 111a, 111b, and 111d are allocated the integrated points 
"8", "8", and "6", respectively. Thus, the relay apparatus 30a 
associated with the relay apparatus ID "111a" and the relay 
apparatus 30b associated with the relay apparatus ID "11lb" 
are selected. 

Referring to FIG. 18, when the narrowing process of step 
S46 (FIG. 19) is completed, the transmitting/receiving unit 
51 of FIG. 5 transmits relay apparatus narrowing informa-
tion to the destination terminal 10db via the communication 
network 2 in order to convey the number of the narrowed 
relay apparatuses 30 (step S47). The relay apparatus nar-
rowing information may include the number of the relay 
apparatuses 30 narrowed down in step S46, i.e., "2"; the 
terminal ID "Olaa" of the request source terminal 10aa; and 
the selection session ID "sel". Thus, the transmission ter-
minal 10db can be informed of the number of the relay 
apparatuses 30 and identify the transmission terminal 10 
from which the request for a video conference has been 
received when performing the session corresponding to the 
selection session ID "sel". Thus, the transmission terminal 
10db can learn the IP address "1.1.1.2" of the transmission 
managing system 50, i.e., the transmitting source of the relay 
apparatus narrowing information. 

The transmission terminal 10db then transmits reception 
completion information from the transmitting/receiving unit 
11 via the communication network 2 to the transmission 
managing system 50, indicating the completion of reception 
of the relay apparatus narrowing information (step S48). The 
reception completion information may include the session 
ID "sel". Thus, the transmission managing system 50 can 
learn the IP address "1.3.2.4" of the transmission terminal 
10db, i.e., the transmitting source, as well as the completion 
of transmission of the number of the relay apparatuses 
implemented in the session with the session ID "sel" as 
illustrated in FIG. 18. 

Referring to FIG. 21, a process of the destination terminal 
10da selecting the relay apparatus 30 is described. First, the 
transmission managing system 50, prior to starting a video 
conference, transmits pre-relay request information to each 
of the relay apparatuses 30a and 30b narrowed in step S46 
(steps S61-1 and 61-2). The pre-relay request information 
may include the session ID "sel", the IP address "Olaa" of 
the request source terminal 10aa, and the destination termi-
nal 10db. Thus, the relay apparatuses 30a and 30b can 
identify the selection session, the request source terminal 
10A, and the destination terminal 10B. The relay appara-
tuses 30a and 30b can also learn the IP address "1.1.1.2" of 
the transmission managing system 50 as the transmitting 
source of the pre-relay request information. 

Then, each of the relay apparatuses 30a and 30b transmits 
pre-transmit request information from the transmitting/re-
ceiving unit 31 via the communication network 2 to the 
request source terminal 10aa recognized in steps S61-1 and 
61-2, requesting the transmission of the pre-transmit infor-
mation to the relay apparatuses 30a and 30b prior to the start 
of the video conference, the pre-transmit information includ-
ing a ping (Packet Internet Groper), as will be described later 
(steps S62-1 and 62-2). The pre-transmit information may 
include the session ID "sel". Thus, the request source 
terminal 10aa, in the process of selecting the relay apparatus 
30 implemented with the session ID "sel", can be informed 
of the need to transmit the pre-transmit information to the 
relay apparatuses 30a and 30b, and also learn their IP 
addresses "1.2.1.2" and "1.2.2.2" as the transmitting sources 
of the pre-transmit request information. 

24 
Thus, instead of directly sending the IP address of the 

destination terminal 10db from the transmission managing 
system 50 to the request source terminal 10aa, first the relay 
apparatus 3a is informed of the IP address of the destination 

5 terminal 10db in step S61-1, and then the relay apparatus 
30a requests the request source terminal 10aa to transmit the 
pre-transmit request information to the same relay apparatus 
30a in step 61-2. This is to ensure security by not letting one 
transmission terminal 10 know the IP address of the other 

10 transmission terminal 10. 
Then, the request source terminal 10aa transmits pre-

transmit information from the transmitting/receiving unit 11 
via the communication network 2 to the relay apparatuses 
30a and 30b (steps S63-1 and 63-2). The pre-transmit 

15 information is transmitted to the destination terminal 10db 
via the relay apparatuses 30a and 30b, instead of and prior 
to the transmission of video data and audio data in order to 
measure the required time between transmission by the 
request source terminal 10aa and reception by the destina-

2o tion terminal 10db. The pre-transmit information may 
include a ping for confirming that the request source termi-
nal 10aa, the relay apparatuses 30a and 30b, and the 
destination terminal 10db are communicatively connected to 
one another; the transmit date/time of transmission of the 

25 pre-transmit information from the request source terminal 
10aa; and the session ID "sel". Thus, the relay apparatuses 
30a and 30b can recognize the transmission of the pre-
transmit information and the IP address "1.2.1.3" of the 
request source terminal 10aa, i.e., the transmitting source of 

30 the pre-transmit information, when the session with the 
selection session ID "sel" is performed. 

Then, each of the relay apparatuses 30a and 30b relays the 
pre-transmit information to the IP address "1.3.2.4" of the 
destination terminal 10db included in the pre-relay request 

35 information received in steps S61-1 and 61-2 (steps S64-1 
and 64-2). Thus, the destination terminal 10db can recognize 
the arrival of the pre-transmit information and also learn the 
IP addresses "1.2.1.2" and "1.2.2.2" of the relay apparatuses 
30a and 30b, i.e., the transmitting sources (relaying sources) 

40 of the pre-transmit information when the session with the 
session ID "sel" is performed. 

Then, the selection processing unit 16 of the destination 
terminal 10db, based on the pre-transmit information, nar-
rows down the relay apparatuses to one relay apparatus 30 

45 for relaying video data and audio data during the video 
conference (step 65). 

Referring to FIGS. 5 and 22, the process of step S65 is 
described in detail. First, the measuring unit 16a of the 
selection processing unit 16 of FIG. 5 measures the receive 

so date/time of reception, by the transmitting/receiving unit 11 
of the transmission terminal 10db, of the pre-transmit infor-
mation relayed by the relay apparatuses 30a and 30b and 
(step S65-1). Then, the calculating unit 16b calculates a 
required time between transmission and reception of the 

55 pre-transmit information based on the difference between 
the receive date/time and the transmit date/time included in 
the pre-transmit information, for each item of the pre-
transmit information whose receive time is measured (step 
S65-2). 

60 The selecting unit 16c then determines whether, during 
the session with the session ID "sel", all of a number of 
items of the pre-transmit information corresponding to the 
number of the relay apparatuses 30 expected to relay, i.e., 
"2", have been received (step S65-3). When not all of the 

65 items of the pre-transmission information have been 
received ("NO" in S65-3), the selecting unit 16c determines 
whether a predetermined time (such as 1 minute) has elapsed 
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since the reception of the pre-transmit information by the 
transmission terminal 10db (step S65-4). When the prede-
termined time has not elapsed ("NO" in S65-4), the routine 
returns to step S65-1. 

On the other hand, when it is determined that all of the 
items have been received ("YES" in step 65-3), or that the 
predetermined time has elapsed ("YES" in step S65-4), the 
selecting unit 16c selects one of the relay apparatuses 30 that 
has relayed the pre-transmit information with the minimum 
of the required times calculated by the calculating unit 16b 
(step S65-5). In accordance with the present embodiment, 
the relay apparatus 30a may be selected when the required 
time between transmission and reception of the pre-transmit 
information is shorter when relayed by the relay apparatus 
30a than by the relay apparatus 30b. 

In accordance with the present embodiment, the relay 
apparatuses 30 are narrowed down to the relay apparatus 
30a on the side of the destination terminal 10db. However, 
this is merely an example. Preferably, the destination ter-
minal 10db may transmit all items of the required time 
information indicating the required time between transmis-
sion and reception of the pre-transmit information to the 
request source terminal 10aa or the transmission managing 
system 50, and then the relay apparatuses may be narrowed 
down to the one relay apparatus 30a on the side of the 
request source terminal 10aa or the transmission managing 
system 50. 

The destination terminal 10db then transmits selection 
information from the transmitting/receiving unit 11 via the 
communication network 2 to the transmission managing 
system 50, the selection information indicating the selection 
of the relay apparatus 30a (step S66). The selection infor-
mation may include the session ID "sel" and the relay 
apparatus ID "111a" of the selected relay apparatus 30a. 
Thus, the transmission managing system 50, when perform-
ing the session with the session ID "sel", can recognize that 
the relay apparatus 30a has been selected and that the IP 
address of the selection information transmitting source, i.e., 
the transmission terminal 10db, is "1.3.2.4". 

The session managing unit 57 of the transmission man-
aging system 50 then stores, in the session managing table 
of the session managing DB 5005 (FIG. 12), the relay 
apparatus ID "111a" of the finally selected relay apparatus 
30a in the field for the relay apparatus ID of the record 
including the selection session ID "sel" (step S67-1). The 
transmitting/receiving unit 51 then transmits the relay appa-
ratus ID "111a" and the IP address "1.3.2.4" of the destina-
tion terminal 10db to the request source terminal 10aa (step 
S67-21). Thereafter, the transmitting/receiving unit 51 of the 
transmission managing system 50 transmits relay start 
requesting information to the relay apparatus 30a via the 
communication network 2, requesting the start of relaying 
(step S68). The relay start requesting information may 
include the IP addresses "1.2.1.3" and "1.3.2.4" of the 
request source terminal 10aa and the destination terminal 
10db, respectively. Thus, the relay apparatus 30a, between 
the transmission terminals 10aa and 10db, establishes a 
session for communicating the video data including the three 
resolutions, i.e., low, intermediate, and high resolutions, and 
audio data (step S69). Thus, the transmission terminals 10aa 
and 10db can start a video conference. 

In the foregoing embodiment, in step S47, the transmis-
sion managing system 50 transmits the relay apparatus 
narrowing information to the destination terminal 10db and 
then the relay apparatus selecting process (step S65) is 
performed on the side of the destination terminal 10db via 
steps S48 through S64-1, 64-2. However, this is merely an 

26 
example. Preferably, the transmission managing system 50 
may transmit the relay apparatus narrowing information to 
the request source terminal 10aa in step S47 with the 
transmitting source and the receiving source exchanged 

5 between the request source terminal 10aa and the destina-
tion terminal 10db, until steps S64-1 and 64-2 inclusive. In 
this way, the request source terminal 10aa may perform the 
relay apparatus selecting process in a step corresponding to 
step S65 and transmit the selection information in a step 

10 corresponding to step S66. 
Referring to FIGS. 5 and 23, a process of transmitting and 

receiving the video data and audio data between the request 
source terminal 10aa and the destination terminal 10db for 
a video conference is described. First, the request source 

15 terminal 10aa transmits the video data of the object imaged 
by the imaging unit 14a and the audio data of the audio 
inputted by the audio input unit 15a to the relay apparatus 
30a from the transmitting/receiving unit 11 via the commu-
nication network 2 (step S81). In accordance with the 

20 present embodiment, the data transmitted may include high-
quality video data consisting of the low-resolution, interme-
diate-resolution, and high-resolution images illustrated in 
FIG. 6 and the audio data. Thus, in the relay apparatus 30a, 
the transmitting/receiving unit 31 receives the video data 

25 having the three resolutions and the audio data. 
Still referring to FIG. 23, the data quality confirming unit 

33 then searches the modified quality managing table (FIG. 
7) by using the IP address "1.3.2.4" of the destination 
terminal 10db as a search key, and extracts the image quality 

30 of the corresponding video data to be relayed, thus confirm-
ing the quality of the video data to be relayed (step S82). In 
accordance with the present embodiment, the confirmed 
image quality of the video data is "high-quality", which 
corresponds to the image quality of the video data received 

35 by the transmitting/receiving unit 31. Thus, the video data 
and the audio data are transferred to the destination terminal 
10db without modifying their quality (step S83). After the 
destination terminal 10db receives the video data and audio 
data via the transmitting/receiving unit 11, an image based 

40 on the received video data is displayed on the display 120 by 
the image display control unit 14b, and an audio output is 
provided by the audio output unit 15b based on the received 
audio data. 

Then, the delay detecting unit 17 of the transmission 
45 terminal 10db detects a reception delay time of the video 

data received by the transmitting/receiving unit 11 at pre-
determined time intervals (such as 1 second intervals) (step 
S84). In accordance with the present embodiment, the delay 
time may be 200 ms. The transmitting/receiving unit 11 of 

so the destination terminal 10db transmits delay information 
indicating the delay time "200 ms" to the transmission 
managing system 50 via the communication network 2 (step 
S85). Thus, the transmission managing system 50 can rec-
ognize the delay time and also recognize the IP address 

55 "1.3.2.4" of the delay information transmitting source, i.e., 
the transmission terminal 10db. 

Still referring to FIG. 23, the delay time managing unit 60 
of the transmission managing system 50 then searches the 
terminal managing table (FIG. 10) by using the IP address 

60 "1.3.2.4" of the destination terminal 10db as a search key, 
and extracts the corresponding terminal ID "01db". Further, 
the delay time managing unit 60 stores the delay time "200 
ms" indicated in the delay information in the session man-
aging table (FIG. 12) of the session managing DB 5005, 

65 specifically in the field for the delay time in the record 
corresponding to the terminal ID "01db" (step S86). The 
quality determining unit 58 then searches the quality man-
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aging table (FIG. 15) by using the delay time "200 ms" as 
a search key, and extracts the image quality "intermediate 
image quality" of the corresponding video data, thus deter-
mining the image quality to be "intermediate image quality" 
(step S87). 

Then, the transmitting/receiving unit 51 searches the relay 
apparatus managing DB table (FIG. 8) by using the relay 
apparatus ID "111a" associated with the terminal ID "Oldb" 
in the session managing table (FIG. 12) as a search key, and 
extracts the IP address "1.2.1.2" of the corresponding relay 
apparatus 30a (step S88). The transmitting/receiving unit 51 
then transmits the quality information indicating "interme-
diate image quality" of the video data determined in step S87 
to the relay apparatus 30a via the communication network 2 
(step S89). The quality information may include the IP 
address "1.3.2.4" of the destination terminal 10db that has 
been used as a search key in step S86. Thus, in the relay 
apparatus 30a, the modified quality managing unit 34 stores, 
in the modified quality managing table (FIG. 7), the IP 
address "1.3.2.4" of the transmission terminal 10 as a 
destination (i.e., the destination terminal 10db in the illus-
trated example) and the image quality "intermediate image 
quality" of the relayed video data in association with each 
other (step S90). 

Then, the transmission terminal 10ba, as in step S81, 
transmits the high-quality video data consisting of the low-, 
intermediate-, and high-quality data (step S91) and audio 
data to the relay apparatus 30a. Thus, in the relay apparatus 
30a, as in step S82, the data quality confirming unit 33 
searches the modified quality managing table (FIG. 7) by 
using the IP address "1.3.2.4" of the destination terminal 
10db as a search key, and extracts the image quality "inter-
mediate image quality" of the corresponding video data to 
be relayed, thus confirming the image quality of the relayed 
video data (step S92). In accordance with the present 
embodiment, the confirmed image quality may be "interme-
diate image quality", which is lower than the image quality 
"high-quality" of the video data received by the transmit-
ting/receiving unit 31. Thus, the data quality modifying unit 
35 changes the video data quality from "high-quality" to 
"intermediate image quality", thus modifying the image 
quality of the video data (step S93). 

The transmitting/receiving unit 31 then transmits the 
video data with the modified image quality "intermediate 
image quality" and the audio data whose audio quality is not 
modified to the transmission terminal 10db via the commu-
nication network 2 (step S94). Thus, when there is a recep-
tion delay in the destination terminal 10db upon reception of 
the video data, the relay apparatus 30a modifies the image 
quality so that the participants of the video conference are 
not annoyed. 

Next, a description is given of a process of sharing an 
entire screen displaying the material data stored in the 
storage unit 4000 of the external input apparatus 40 after the 
relay apparatus 30 is determined, with reference to FIG. 26. 
Specifically, an example is described in which information 
(material data) being displayed on the external input appa-
ratus 40aa connected to the transmission terminal 10aa is 
displayed on the transmission terminal 10db as a destination 
terminal. 

As described above, after the relay apparatus 30 is deter-
mined, the relay apparatus ID "111a" and the IP address 
"1.3.2.4" of the destination terminal 10db transmitted by the 
transmission managing system 50 in S67-21 are received by 
the transmitting/receiving unit 11 of the transmission termi-
nal 10aa, and the received relay apparatus ID "111a" and IP 

28 
address "1.3.2.4" are stored by the storage/read processing 
unit 19 in the storage unit 1000 (step S67-22). 

Referring to FIG. 26, when the external input apparatus 
40aa and the transmission terminal 10aa are connected to 

5 each other, the connection detecting unit 42 of the external 
input apparatus 40aa detects the connection (step S70). 
Then, the install determination unit 43, as illustrated in FIG. 
29, determines whether the display data transmitting unit 
452 is already installed (step S71). When it is determined in 

10 step S71 that the display data transmitting unit 452 is not yet 
installed, the program acquiring unit 44 acquires the data 
transmitting unit 452 stored in the transmission terminal 
10aa and installs it (step S72). Then, the external input 
apparatus 40aa sends a request to the transmission terminal 

15 10aa for permission for the display data acquiring unit 451 
to perform a process (step S73). When the transmission 
terminal 10aa grants permission to the external input appa-
ratus 40aa for performing the process by the display data 
acquiring unit 451, the display data acquiring unit 451 

20 acquires the display data (step S74). Then, the display data 
transmitting unit 452 transmits the display data acquired by 
the display data acquiring unit 451 to the transmission 
terminal 10aa (step S75). When it is determined in step S71 
that the display data transmitting unit 452 is installed, step 

25 S72 is omitted. 
Upon reception of the display data by the external infor-

mation transmitting/receiving unit 18 of the transmission 
terminal 10aa, the storage/read processing unit 19 acquires 
the relay apparatus ID "111a" stored in the storage unit 1000 

30 and the IP address "1.3.2.4" of the destination, i.e., the 
transmission terminal 10db (step S77). Then, the transmit-
ting/receiving unit 11 transmits the display data and the IP 
address "1.3.2.4" of the destination transmission terminal 
10db, to the relay apparatus 30 indicated by the relay 

35 apparatus ID "111a" acquired in step S77 (step S78). Upon 
reception of the display data from the transmission terminal 
10aa in step S78, the relay apparatus 30, based on the IP 
address "1.3.2.4" of the transmission terminal 10db, modi-
fies the quality of the display data (step S79), and transmits 

40 the display data to the transmission terminal 10db (step 
S80). The details of the process of step S77 may be similar 
to those of the process of modifying the quality of audio data 
and video data as described above (steps S81 through S94). 

Still referring to FIG. 26, upon reception of the display 
45 data from the relay apparatus 30 by the transmitting/receiv-

ing unit 11 of the transmission terminal 10db, the image 
display control unit 14b causes the display data to be 
displayed. In the example illustrated in FIG. 28, the image 
displayed by the external input apparatus 40aa is displayed 

50 in the left side of the screen based on the display data, while 
the video data of the image imaged by the imaging unit 14a 
of the transmission terminal 10aa and transmitted by the 
transmitting/receiving unit 11 is displayed in an upper-right 
portion of the screen. In a lower-right portion of the screen, 

55 there is displayed the video data imaged by the imaging unit 
14a of the transmission terminal 10db. 

Main Effects 

60 Thus, in accordance with the present embodiment, the 
relay apparatus ID of the relay apparatus 30 that relays the 
audio data and video data is stored in the storage unit 1000 
of the transmission terminal 10aa. As a result, the display 
data of material data stored in the storage unit 4000 of the 

65 external input apparatus 40 that is not managed by the 
transmission managing system 50 can be transmitted to the 
transmission terminal 10db of a counterpart of a conference. 
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Because the transmission managing system 50 does not need 
to perform a process of authenticating the external input 
apparatus 40, its managing workload can be reduced. 

When it is desired to share a screen being displayed on an 
external input apparatus 40 that does not have the display 
data acquiring unit 451 or the display data transmitting unit 
452, the external input apparatus 10 can be provided with the 
display data acquiring unit 451 or the display data transmit-
ting unit 452 upon connection with the transmission terminal 
10, thus enabling the sharing of the screen. 

In the communication network 2, it may be possible to 
obtain the environment of the LANs 2a through 2d, such as 
the IP address of the relay apparatus 30. However, it may be 
difficult to obtain the environment of the Internet 2i. Thus, 
initially, the relay apparatuses 30 for relaying video data and 
audio data are narrowed down to two or more relay appa-
ratuses based on the information of the available environ-
ment. Then, prior to actually transmitting or receiving video 
data and audio data between the plural transmission termi-
nals 10, the pre-transmit information is transmitted and 
received instead of the video data and audio data. In this 
way, the relay apparatuses 30 can be narrowed down to one 
relay apparatus capable of actually relaying the pre-transmit 
information within the shortest time. 

Namely, two or more of the relay apparatuses 30 that are 
allocated with upper two or more dot addresses of the IP 
addresses closer to any of the dot addresses of the IP 
addresses of the transmission terminals 10 are selected. In 
this way, two or more candidates for the relay apparatus 30 
that may be finally used can be selected. Thereafter, the 
pre-transmit information is transmitted and received 
between the request source terminal 10A and the destination 
terminal 10B via the candidate relay apparatuses 30. Then, 
the two or more candidate relay apparatuses 30 are narrowed 
down to one relay apparatus 30 that has the shortest time for 
transmission and reception of the pre-transmit information. 
Thus, the video data or audio data can be transmitted and 
received with the highest quality available under the existing 
environment of the communication network 2. 

In accordance with the present embodiment, when nar-
rowing the relay apparatuses 30, in addition to preferentially 
selecting the relay apparatuses 30 having the IP address 
close to the IP addresses of the transmission terminals 10 
that perform a video conference, the maximum data trans-
mission rate of the relay apparatus 30 may be taken into 
consideration. Thus, the candidates for the relay apparatus 
30 can be narrowed by taking into consideration the actual 
environment of the communication network 2. 

Further, in accordance with the present embodiment, the 
narrowing process may be performed with regard to the 
relay apparatuses 30 whose operating status is "online". 
Thus, the candidates for the relay apparatus 30 can be 
narrowed by taking into consideration the actual environ-
ment of the network 2 more accurately. 

Preferably, the process of acquiring the display data may 
involve a mirror driver capable of transmitting the generated 
display data directly to a USB driver without passing 
through a program. In this case, the mirror driver may 
generate the display data, and the USB driver may transmit 
the display data to the transmission terminal 10 via the 
external unit I/F 118. In this case, there is no need for a 
program to acquire the display data, so that the resources for 
executing the program can be reduced. 

In the foregoing embodiment, a program acquires the 
video data generated by the display driver and then transmits 
the video data to the transmission terminal 10. Alternatively, 
the program may acquire a drawing command generated by 

30 
a GDI and then transmit the command to the transmission 
terminal 10aa. Because the drawing command has less 
volume than video data, the network load can be reduced. 
Preferably, the display data acquiring unit 451 may acquire 

5 only the display data displayed on a predetermined one of 
plural screens of a virtual display, and the acquired data may 
be transmitted by the display data transmitting unit 452. In 
this way, the video data being displayed on a screen other 
than a predetermined screen can be prevented from being 

10 shared with the conference counterpart, so that materials of 
highly confidential nature can be prevented from being 
disclosed. In this way, an increased level of security can be 
obtained. 

15 The transmission managing system 50, the program pro-
viding system 90, and the maintenance system 100 accord-
ing to the present embodiment may be provided by a single 
computer or plural computers assigned to the various func-
tions or units of any of the systems. When the program 

20 providing system 90 is provided by a single computer, the 
program providing system 90 may transmit a program in a 
lump or in plural modules. When the program providing 
system 90 is provided by plural computers, the plural 
modules may be transmitted from the corresponding com-

25 puters. 
The transmission terminal program, the relay apparatus 

program, and/or the transmission managing program may be 
stored in a recording medium or the HD 204. The recording 
medium, the HD 204, or the program providing system 90 

30 including the HD 204 may be provided as a program product 
which may be sold nationally or internationally. Thus, users 
at various locations can be provided with the transmission 
terminal program, the relay apparatus program, and/or the 
transmission managing program. 

35 In accordance with the present embodiment, by using the 
modified quality managing table of FIG. 7 and the quality 
managing table of FIG. 15, the quality of the video data 
relayed by the relay apparatus 30 is managed in terms of 
image resolution. However, this is merely an example; 

40 preferably, the quality of the video data may be managed in 
terms of the depth of image quality of the video data, the 
sampling frequency of the audio data, or the bit length of the 
audio data. While the receive date/time is managed by using 
the tables of FIGS. 8, 10, and 12, this is merely an example. 

45 Preferably, only the receive time may be managed. 
In accordance with the present embodiment, the IP 

address of the relay apparatus is managed by the table of 
FIG. 8 and the IP address of the transmission terminal is 
managed by the table of FIG. 10. Preferably, any informa-

50 tion capable of identifying the relay apparatus 30 or the 
transmission terminal 10 on the communication network 2 
may be used. For example, the FQDN (Fully Qualified 
Domain Name) of the relay apparatus or the transmission 
terminal may be managed. In this case, the IP address 

55 corresponding to the FQDN may be acquired by a DNS 
(Domain Name System) server. The "relay apparatus iden-
tifying information for identifying the relay apparatus 30 on 
the communication network 2" may also be referred to as 
"relay apparatus location information indicating the location 

60 of the relay apparatus 30 on the communication network 2", 
or "relay apparatus address information indicating the 
address of the relay apparatus 30 on the communication 
network 2". Similarly, the "terminal identifying information 
identifying the transmission terminal 10 on the communi-

65 cation network 2" may be referred to as "terminal location 
information indicating the location of the transmission ter-
minal 10 on the communication network 2" or "terminal 
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address information indicating the address of the transmis-
sion terminal 10 on the communication network 2". 

In accordance with the present embodiment, a video 
conference system has been described as an example of the 
transmission system 1. However, this is merely an example. 
Other examples of the transmission system 1 may include an 
IP (Internet Protocol) telephone system and an Internet 
telephone system. Preferably, the transmission system 1 may 
include a car navigation system. In this case, one transmis-
sion terminal 30 may correspond to a car navigation appa-
ratus mounted on an automobile while the other transmis-
sion terminal 30 may correspond to a managing terminal or 
server in a management center for managing the car navi-
gation system. Alternatively, the other transmission terminal 
30 may correspond to a car navigation apparatus mounted on 
another automobile. 

Preferably, in the process of acquiring display data, only 
a portion of the data corresponding to an area (which may be 
referred to as a "window"), of a screen may be acquired 
instead of the entire screen, as will be described below. FIG. 
27 illustrates an example of a screen being displayed by the 
external input apparatus 40aa. In this example, the screen 
includes an area (a) and an area (b). One of these areas may 
be selected by operating a mouse 212 and moving a pointer 
(c) in the screen of FIG. 27 and shared with the transmission 
terminal 10db. In this case, the display data of the selected 
area (a) may be acquired by the display data acquiring unit 
451. 

Preferably, the external input apparatus may be provided 
in advance with the display data acquiring unit 451 and the 
display data transmitting unit 452 stored in the storage unit 
1000 of the transmission terminal 10. In this case, the 
process of transmitting and receiving the display data 
acquiring unit 451 and the display data transmitting unit 452 
can be omitted, thereby reducing the load on the transmis-
sion terminal 10 and the external input apparatus 40. In 
accordance with the present embodiment, the external input 
apparatus 40 causes the display apparatus 400 to display 
data. The display apparatus 400 may be separate from or 
provided in the external input apparatus 40. 

Preferably, the process of step S71 may involve the install 
determination unit 43 determining whether the display data 
acquiring unit 451 and the display data transmitting unit 452 
are already installed. In this case, when it is determined in 
step S71 that the display data transmitting unit 452 is not 
installed, the program acquiring unit 44 may acquire the 
display data acquiring unit 451 and the data transmitting unit 
452 stored in the transmission terminal 10aa and then have 
them installed (step S73). 

Preferably, the external input apparatus 40aa may be 
provided in advance with the display data acquiring unit 
451, thus eliminating the process performed by the install 
determination unit 43. The display data acquired by the 
display data acquiring unit 451 may be written into the 
storage unit 1000 of the mounted transmission terminal 10aa 
so that the display data transmitting unit 452 can be omitted. 

Although this invention has been described in detail with 
reference to certain embodiments, variations and modifica-
tions exist within the scope and spirit of the invention as 
described and defined in the following claims. 

The invention claimed is: 
1. A first transmission terminal comprising: 
processing circuitry configured to 

obtain first video data captured by a camera, 
log into a management system by transmitting a login 

request to the management system, 

32 
establish a communication session for transmitting the 

first video data to a second transmission terminal that 
has logged into the management system, 

transmit the first video data using the established com-
5 munication session, 

when an external input apparatus that has not logged 
into the management system is connected with the 
first transmission terminal during the first video data 
being displayed on a display screen of the second 

10 transmission terminal, receive, from the external 
input apparatus, second video data obtained in the 
external input apparatus, and 

in response to receiving the second video data, transmit 

15 the first video data and the second video data for 
sharing with the second transmission terminal using 
the established communication session. 

2. The first transmission terminal according to claim 1, 
wherein the processing circuitry is configured to transmit the 

20 first video data and the second video data via a relay 
apparatus. 

3. The first transmission terminal according to claim 2, 
wherein 

the relay apparatus is selected from a plurality of relay 
25 apparatuses, and 

the processing circuitry receives, from the management 
system, terminal identification information for identi-
fying another transmission terminal that has requested 
a start of communication from among a plurality of 

30 transmission terminals. 
4. The first transmission terminal according to claim 1, 

wherein 
the processing circuitry receives, from the external input 

apparatus, a request for permission to execute a pro-
35 gram that is for obtaining data in the external input 

apparatus, and 
in response to permission of the request, the program is 

executed in the external input apparatus, and thus, the 
processing circuitry receives, from the external input 

40 apparatus, the second video data obtained in the exter-
nal input apparatus. 

5. The first transmission terminal according to claim 4, 
wherein the processing circuitry is configured to transmit the 
program to the external input apparatus. 

45 6. The first transmission terminal according to claim 5, 
wherein 

if the program is not installed in the external input 
apparatus when the first transmission terminal is con-
nected with the external input apparatus, the processing 

50 circuitry transmits the program to the external input 
apparatus. 

7. The first transmission terminal according to claim 1, 
wherein 

the processing circuitry is configured to 
55 receive, from the management system, information of 

destination candidates associated with the first trans-
mission terminal, 

receive a selection from among the received informa-
tion of the destination candidates, and 

60 establish the communication session with the second 
transmission terminal corresponding to information 
of the thus selected destination candidate. 

8. A method, implemented by a first transmission termi-
nal, comprising: 

65 obtaining first video data captured by a camera, 
logging into a management system by transmitting a login 

request to the management system, 
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establishing a communication session for transmitting the 
first video data to a second transmission terminal that 
has logged into the management system, 

transmitting the first video data using the established 
communication session, 

when an external input apparatus that has not logged into 
the management system is connected with the first 
transmission terminal during the first video data being 
displayed on a display screen of the second transmis-
sion terminal, receiving, from the external input appa-
ratus, second video data obtained in the external input 
apparatus, and 

in response to receiving the second video data, transmit-
ting the first video data and the second video data for 
sharing with the second transmission terminal using the 
established communication session. 

9. The method according to claim 8, further comprising 
transmitting the first video data and the second video data 
via a relay apparatus. 

10. The method according to claim 9, wherein 
the relay apparatus is selected from a plurality of relay 

apparatuses, and 
the method includes receiving, from the management 

system, terminal identification information for identi-
fying another transmission terminal that has requested 
a start of communication from among a plurality of 
transmission terminals. 

11. The method according to claim 8, further comprising: 
receiving, from the external input apparatus, a request for 

permission to execute a program that is for obtaining 
data in the external input apparatus, and 

in response to permission of the request, the program is 
executed in the external input apparatus, and thus, the 
method includes receiving, from the external input 
apparatus, the second video data obtained in the exter-
nal input apparatus. 

12. The method to claim 11, further comprising transmit-
ting the program to the external input apparatus. 

34 
13. The transmission terminal according to claim 12, 

further comprising: 
if the program is not installed in the external input 

apparatus when the transmission terminal is connected 
5 with the external input apparatus, transmitting the 

program to the external input apparatus. 
14. The method according to claim 8, further comprising: 
receiving, from the management system, information of 

destination candidates associated with the first trans-

10 
mission terminal; 

receiving a selection from among the received informa-
tion of the destination candidates; and 

establishing the communication session with the second 
transmission terminal corresponding to information of 
the thus selected destination candidate. 

15 15. A non-transitory computer readable medium that 
stores a program that when executed by a first transmission 
terminal causes the first transmission terminal to perform a 
method comprising: 

obtaining first video data captured by a camera, 
20 logging into a management system by transmitting a login 

request to the management system, 
establishing a communication session for transmitting the 

first video data to a second transmission terminal that 
has logged into the management system, 

25 transmitting the first video data using the established 
communication session, 

when an external input apparatus that has not logged into 
the management system is connected with the first 
transmission terminal during the first video data being 

30 displayed on a display screen of the second transmis-
sion terminal, receiving, from the external input appa-
ratus, second video data obtained in the external input 
apparatus, and 

in response to receiving the second video data, transmit-
35 ting the first video data and the second video data for 

sharing with the second transmission terminal using the 
established communication session. 

* * * * * 
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