
WO 2011/105621PCT/JP2011/054830 1 DESCRIPTION TRANSMISSION SYSTEM 5
TECHNICAL FIELD      The present invention relates to a transmission system
that relays at least one of image data and audio data by a relay apparatus
or a relay system to perform communication between transmission terminals.
10 BACKGROUND ART      In recent years, with increase in demand for
reducing expenses or time for business trips, transmission systems such as
teleconference systems for performing a 15 teleconference over a
communication network such as the Internet have been widespread. In such
transmission systems, a teleconference can be realized by transmitting and
receiving image data and audio data between a plurality of transmission
terminals. With recent advances in 20 broadband environment, it is possible
to transmit and receive image data of high image quality and audio data of
high audio quality. Therefore, it is possible to easily recognize states of
other persons in a teleconference, enabling to enhance conversational
communications. 25In recent transmission systems, relay apparatuses that
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2 relay image data and audio data between transmission terminals such as
teleconference terminals are installed for each LAN (Local Area Network) in
a communication network. These relay apparatuses can reduce loads on each 5
relay apparatus by distributing communication processing for a
teleconference, and can distribute data transmission amounts of image data
and audio data to be relayed. Conventionally, when one relay apparatus is
selected for use from a plurality of relay apparatuses, a relay 10
apparatus is generally used that is connected to the same LAN as
teleconference terminals that perform a teleconference. More specifically,
by selecting a relay apparatus with an IP address close to the IP addresses
of the transmission terminals, it is possible to transmit and 15 receive
image data of high image quality and audio data of high audio quality via
the selected relay apparatus (see Japanese Patent Application Laid-open No.
2008-227577).      Conventionally, when a video signal is transmitted to a
destination terminal, the video signal is encoded into 20 data for a base
layer and data for an enhancement layer; and each data is transmitted by
different channels via a relay server. In this case, the data for the base
layer is transmitted by a high-reliable channel and the data for the
enhancement layer is transmitted by a low-reliable channel. 25 Therefore,
even when the data for the enhancement layer  WO
2011/105621PCT/JP2011/054830 3 



cannot be transmitted, the destination terminal can reproduce video by
using the data for the base layer (see Japanese Patent Application
Laid-open No. 2009-508454). However, in the teleconference systems, when a
relay 5 apparatus with an IP address close to IP addresses of
teleconference terminals is used, loads may be concentrated on a specific
relay apparatus depending on communication states. More specifically, when
use frequency of a teleconference terminal in a local area in the network
10 increases, use frequency of a relay apparatus installed in the same area
increases. When a load applied to the relay apparatus exceeds an allowable
amount, a failure occurs in the relay apparatus and image data and audio
data cannot be transmitted and received, which is a problem.
15Conventionally, it is necessary to use a specific relay server for
transmitting data for a base layer and data for an enhancement layer, which
are communicated between a plurality of terminals. That is, the amount of
data to be processed by a specific relay server extremely 20 increases.
Therefore, when a load applied to the relay server exceeds an allowable
amount, a failure occurs in the relay server, and image data and audio data
cannot be transmitted and received, which is a problem.  WO
2011/105621PCT/JP2011/054830 4      According to an aspect of the present
invention, there is provided a transmission system that transmits and
receives base data, which is necessary for reproducing image and audio, and
extended data, which is used for 



5 improving quality of the image and the audio, via a communication network
between transmission terminals, the transmission system including: a
base-data relay system that includes: a plurality of base-data relaying
units for relaying the base data transmitted from a source 10 transmission
terminal among the transmission terminals to a destination transmission
terminal among the transmission terminals; and a selecting unit that
selects one base-data relaying unit from among the base-data relaying units
for each communication between transmission terminals; and an 15
extended-data relay system that includes: an extended-data relaying unit
for relaying the extended-data transmitted from the source transmission
terminal to the destination transmission terminal. 20 BRIEF DESCRIPTION OF
DRAWINGS      Fig. 1 is a schematic diagram of a transmission system
according to an embodiment;         Fig. 2 is a hardware configuration
diagram of a transmission terminal according to the embodiment; 25Fig. 3 is
a hardware configuration diagram of a  WO 2011/105621PCT/JP2011/054830 5
transmission management system, a relay apparatus, and a  program providing
server according to the embodiment;         Fig. 4 is a functional block
diagram of a terminal, apparatuses, and systems that form the transmission
system 5 according to the embodiment;      Fig. 5 is a schematic diagram
illustrating a relation between data encoded with a codec of H.264/SVC and
a reproduced image; 



Figs. 6A to 6C are schematic diagrams for explaining 10 image quality of
image data; Fig. 7 is a schematic diagram of a connection-number management
table; Fig. 8 is a schematic diagram of a changed-quality management table;
15Fig. 9 is a schematic diagram of a relay-apparatus management table; Fig.
10 is a schematic diagram of a terminal- authentication management table;
Fig. 11 is a schematic diagram of a terminal 20 management table; Fig. 12
is a schematic diagram of a destination-list management table; 



Fig. 13 is a schematic diagram of a session management table; 25Fig. 14 is
a schematic diagram of an address-priority  WO 2011/105621PCT/JP2011/054830
6 management table;      Fig. 15 is a schematic diagram of a
transmission-ratepriority management table;          Fig. 16 is a schematic
diagram of a quality management 5 table;      Fig. 17 is a schematic
diagram of a base-data relay system management table;         Fig. 18 is a
sequence diagram of a process for managing state information indicating an
operating state of 10 each relay apparatus;      Fig. 19 is a sequence
diagram of a preparatory process for starting communication between
transmission terminals;      Fig. 20 is a sequence diagram of a process for
narrowing relay apparatuses down; 15Fig. 21 is a flow diagram of a process
for narrowing 



relay apparatuses down;      Fig. 22 is a diagram illustrating calculation
of points of priority for performing the process for narrowing relay
apparatuses down; 20Fig. 23 is a sequence diagram of a process for
selecting a relay apparatus by a transmission terminal; Fig. 24 is a flow
diagram of a process for selecting a relay apparatus by the transmission
terminal;           Fig. 25 is a sequence diagram of a process for 25
transmitting and receiving image data and audio data  WO
2011/105621PCT/JP2011/054830 7 between transmission terminals;      Fig. 26
is a sequence diagram of a process for transmitting and receiving base data
between transmission terminals by relaying the base data by a base-data
relay 5 system; and      Fig. 27 is an external view of a terminal
according to the embodiment. BEST MODE(S) FOR CARRYING OUT THE INVENTION
10Entire configuration according to embodiments 



Exemplary embodiments of the present invention will be described below with
reference to Figs. 1 to 27. Fig. 1 is a schematic diagram of a transmission
system 1 according to an embodiment. The outline of the embodiment will be
15 described with reference to Fig. 1.      The transmission system
includes a data providing system for transmitting contents data in one
direction from one transmission terminal to another transmission terminal
via a transmission management system, and includes a 20 communication
system for mutually exchanging information, emotion, or the like between a
plurality of transmission terminals via a transmission management system.
The communication system is a system for mutually exchanging information,
emotion, or the like between a plurality of 25 communication terminals
(corresponding to the "transmission  WO 2011/105621PCT/JP2011/054830 8
terminals") via a communication management system  (corresponding to the
"transmission management system"). Examples of the communication system
include a teleconference system, a video telephony system, an audio 5
conference system, an audio telephony system, and a PC (Personal
Computer)-screen share system.       In the embodiment, explanation will be
given of a transmission system, a transmission management system, and a
communication terminal on the assumption that a 10 teleconference system is
used as an example of the communication system, a teleconference management
system is used as an example of the communication management system, and a
teleconference terminal is used as an example of the communication
terminal. That is, the transmission terminal 15 and the transmission
management system of the present 



invention may be applied not only to the teleconference system but also to
the communication system and the transmission system. The transmission
system 1 shown in Fig. 1 includes a 20 plurality of transmission terminals
(10aa, 10ab, ..., 10db), displays (120aa, 120ab, ..., 120db) for the
respective transmission terminals (10aa, 10ab, ..., 10db), a base-data
relay system 40 including a plurality of base-data relay apparatuses (430a,
430b) and a selecting apparatus 410, a 25 plurality of extended-data relay
apparatuses (30a, 30b, 30c,  WO 2011/105621PCT/JP2011/054830 9 30d), a
transmission management system 50, a program providing system 90, and a
maintenance system 100.      The terminals 10 perform transmission for
transmitting and receiving image data and audio data, which are examples 5
of contents data. In the following, a "transmission terminal" is simply
described as a "terminal", and a "transmission management system" is simply
described as a "management system". In the embodiment, an arbitrary
terminal among the terminals (10aa, 10ab, ..., 10db) is 10 described as
"terminal 10", an arbitrary display among the displays (120aa, 120ab, ...,
120db) is described as "display 120", an arbitrary base-data relay
apparatus among the base-data relay apparatuses (430a, 430b) is described
as "base-data relay apparatus 430", and an arbitrary 15 extended-data relay
apparatus among the extended-data relay apparatuses (30a, 30b, 30c, 30d) is
described as "extended-data relay apparatus 30". 



The terminal 10 performs communication of image data, audio data, or the
like with the other terminals 10. In 20 the embodiment, an example will be
described in which an image of the image data is a moving image. However,
the image may be a still image instead of the moving image. Further, the
image of the image data may contain both of a moving image and a still
image. The base-data relay 25 apparatus 430 of the base-data relay system
40 relays base  WO 2011/105621PCT/JP2011/054830 10 data, which is generated
based on at least one of image data and audio data and needed for
reproducing image or audio, between the terminals 10. The selecting
apparatus 410 of the base-data relay system 40 selects a base-data 5 relay
apparatus to be used for relaying the base data from among the base-data
relay apparatuses 430 for each communication between terminals. The
extended-data relay apparatus 30 relays extended data, which is used for
improving the quality of image or audio, between the 10 terminals 10. The
management system 50 integrally manages the terminals 10, the base-data
relay system 40, and the extended-data relay apparatuses 30. A plurality of
routers (70a, 70b, ..., 70g) shown in Fig. 1 selects an optimal route for
image data or audio 15 data. In the embodiment, an arbitrary router among
the routers (70a, 70b, ..., 70g) is described as,"router 70".      The
program providing system 90 includes a HD (Hard Disk) (not shown) that
stores therein a terminal program for causing the terminals 10 to implement
various functions 



20 or various means, and that can transmit the terminal program to the
terminals 10. The HD of the program providing system 90 also stores therein
a selecting-apparatus program and a base-data-relay-apparatus program for
causing the base-data relay system 40 to implement 25 various functions or
various means, so that these programs  WO 2011/105621PCT/JP2011/054830 11
can be transmitted to each apparatus of the base-data relay system 40. The
HD of the program providing system 90 also stores therein an
extended-data-relay-apparatus program for causing the extended-data relay
apparatuses 30 to implement 5 various functions or various means, so that
the extended- data-relay-apparatus program can be transmitted to the
extended-data relay apparatuses 30. The HD of the program providing system
90 also stores therein a transmission management program for causing the
management system 50 to 10 implement various functions or various means, so
that the transmission management program can be transmitted to the
management system 50.      The maintenance system 100 is a computer that
performs conservation, management, or maintenance on at least one of 15 the
terminals 10, the extended-data relay apparatuses 30, the base-data relay
system 40, the management system 50, and the program providing system 90.
For example, when the maintenance system 100 is installed in one country;
and the terminals 10, the extended-data relay apparatuses 30, the 



20 base-data relay system 40, the management system 50, and the program
providing system 90 are installed in a foreign country, the maintenance
system 100 remotely performs maintenance, such as conservation, management,
or repair, on at least one of the terminals 10, the extended-data 25 relay
apparatuses 30, the base-data relay system 40, the  WO
2011/105621PCT/JP2011/054830 12 management system 50, and the program
providing system 90, via a communication network 2. The maintenance system
100 also performs maintenance, such as management of a model number, a
manufacturing number, sale destination, 5 maintenance and check, or a
failure history, on at least one of the terminals 10, the extended-data
relay apparatuses 30, the base-data relay system 40, the management system
50, and the program providing system 90, without using the communication
network 2. 10The terminal 10aa, the terminal 10ab, the extended- data relay
apparatus 30a, and the router 70a are communicably connected to each other
via a LAN 2a. The terminal 10ba, the terminal lObb, the extended-data relay
apparatus 30b, and the router 70b are communicably 15 connected to each
other via a LAN 2b. The LAN 2a and the LAN 2b are communicably connected to
each other with a leased line 2ab including the router 70c, and are
established in a predetermined region A. For example, the region A is
Japan, the LAN 2a is established in an office 20 in Tokyo, and the LAN 2b
is established in an office in Osaka.      The terminal lOca, the terminal
lOcb, the extended-data relay apparatus 30c, and the router 70f are
communicably connected to each other via a LAN 2c. The 25 terminal 10da,
the terminal 10db, the extended-data relay 



WO 2011/105621PCT/JP2011/054830 13 apparatus 30d, and the router 70g are
communicably connected to each other via a LAN 2d. The LAN 2c and the LAN
2d are communicably connected to each other with a leased line 2cd
including the router 70e, and are 5 established in a predetermined region
B. For example, the region B is the United States of America, the LAN 2c is
established in an office in New York, and the LAN 2d is established in an
office in Washington D.C.. The region A and the region B are communicably
connected to each other 10 through the routers (70c, 70e) over an Internet
2i.      In the embodiment, the communication network 2 of the embodiment
is formed of the LAN 2a, the LAN 2b, the leased line 2ab, the Internet 2i,
the leased line 2cd, the LAN 2c, and the LAN 2d. 15The selecting apparatus
410, the base-data relay apparatus 430a, and the base-data relay apparatus
430b of the base-data relay system 40 are communicably connected to each
other via a LAN 2e. The base-data relay system 40 is communicably connected
to the terminals 10 via the 20 communication network 2. The base-data relay
system 40 may be installed in the region A, the region B, or a region other
than the regions A and B. However, the base-data relay system 40 is
preferably installed in a region other than the regions A and B so as not
to be affected by 25 communication traffic in a local area in the region A
and  WO 2011/105621PCT/JP2011/054830 



14 the region B.      The management system 50 and the program providing
system 90 are communicably connected to the terminals 10, the base-data
relay system 40, and the extended-data relay 5 apparatuses 30 via the
Internet 2i. The management system 50 and the program providing system 90
may be installed in the region A, the region B, or a region other than the
regions A and B. In Fig. 1, four-part numbers shown above or below the 10
terminals 10, the selecting apparatus 410, the base-data relay apparatuses
430, the extended-data relay apparatuses 30, the management system 50, the
routers 70, the program providing system 90, and the maintenance system 100
represent simplified IP addresses in general IPv4. For 15 example, an IP
address of the terminal 10aa is "1.2.1.3". It is possible to employ IPv6
instead of IPv4. However, explanation will be given below with use of IPv4
for simplicity of the explanation. In Fig. 1, two IP addresses are provided
for the 20 selecting apparatus 410. This means that the selecting apparatus
has an IP address (1.4.1.1.) for communicating with the terminals 10, the
management system 50, and the program providing system 90; and an IP
address (1.4.2.1) for communicating with the base-data relay apparatuses
430. 25 Therefore, the terminals 10 and the management system 50  



WO 2011/105621PCT/JP2011/054830 15 can perform communication by regarding
the base-data relay system 40 having a plurality of base-data relay
apparatuses as one "base-data relay apparatus". In Fig. 1, each of the
routers 70 has an IP address for communicating with 5 terminals,
apparatuses, and systems in the network and an IP address for communicating
with terminals, apparatuses, and systems outside of the network. However,
the IP address for communicating with the terminals outside of the network
(WAN (Wide Area Network) side) is not shown in the 10 figure. Hardware
configuration of the embodiment:      A hardware configuration of the
embodiment will be described. In the embodiment, an explanation will be
given of a case in which, when delay occurs in receiving image 15 data by
the terminal 10 as a relay destination, the extended-data relay apparatus
30 changes the resolution of an image of the image data and then transmits
the image data to the terminal 10 as the relay destination. Fig. 27 is an
external view of a terminal according to 20 the embodiment. As shown in
Fig. 27, the terminal 10 includes a casing 1021, an arm 1074, and a camera
housing 1075. A plurality of air inlet holes 1021e are formed on
approximately the whole area of a front wall 1021a of the casing 1021, and
a plurality of air outlet holes (not 25 shown) are formed on approximately
the whole area of a back  WO 2011/105621PCT/JP2011/054830 



16 wall 1021b of the casing 1021. Therefore, air in front of the terminal
10 is introduced via the air inlet holes 1021e, and is discharged behind
the terminal 10 via the air outlet holes, along with drive of a cooling fan
installed in the 5 casing 1021. A sound pickup hole 1021f is formed in the
center of the front wall 1021a so that sounds such as audio,
desired/undesired sounds, or noise can be picked up by a built-in
microphone 114 to be described below. A connection port 1021g corresponding
to a hardware I/F for 10 connecting a cable terminal of an external
apparatus (an external camera, an external microphone, or an external
speaker) is formed on a lower side surface of the casing 1021. An operation
panel 1022 is formed on a top left side 15 of the casing 1021. On the
operation panel 1022, operation buttons 108, a power switch 109, and audio
outlet holes 1022f for transmitting output sounds from a built-in speaker
115 are formed, each of which will be described in detail below. A housing
portion 1021p as a concave portion 20 for housing the arm 1074 and the
camera housing 1075 is formed on a top right side of the casing 1021. The
arm 1074 is mounted on the casing 1021 via a torque hinge 1073. The arm
1074 is structured to rotate horizontally and vertically with respect to
the casing 1021 25 in a range of a pan angle el of  180 and in a range of a
WO 2011/105621PCT/JP2011/054830 17 



tilt angle 02 of 90 (click feeling is given when the arm is tilted by about
45) assuming that the angles are at 00 at the front face. A built-in camera
112 to be described below is 5 arranged in the camera housing 1075, so that
it is possible to photograph a user, a room, or the like. A torque hinge
1075a is formed in the camera housing 1075. The camera housing 1075 is
mounted on the arm 1074 via the torque hinge 1075a. The camera housing 1075
is structured to 10 rotate in a range of a tilt angle 03 from about 100
toward the front side of the terminal 10 to about 90 toward a rear side of
the terminal 10 assuming that the angle is at 00 in the state in which the
camera housing 1075 is linearly arranged with respect to the arm 1074.
15The external appearances of the extended-data relay apparatuses 30, the
base-data relay system 40, the management system 50, the program providing
system 90, and the maintenance system 100 are the same as the external
appearance of a general server or computer, so that 20 explanation thereof
is not given.      Fig. 2 is a hardware configuration diagram of the
terminal 10 according to the embodiment. As shown in Fig. 2, the terminal
10 of the embodiment includes a CPU (Central Processing Unit) 101 that
controls the whole 25 operation of the terminal 10, a ROM (Read Only
Memory) 102  WO 2011/105621PCT/JP2011/054830 



18 that stores therein the terminal program, a RAM (Random Access Memory)
103 used as a work area of the CPU 101, a flash memory 104 for storing
various data such as image data or audio data, an SSD (Solid State Drive)
105 that 5 controls read and write of various data with respect to the
flash memory 104 according to the control by the CPU 101, a media drive 107
that controls read and write (storage) of data with respect to a recording
medium 106 such as a flash memory, the operation button 108 to be operated
for, for 10 example, selecting a destination from the terminal 10, the
power switch 109 for switching ON/OFF of a power source of the terminal 10,
and a network I/F 111 for transmitting data using the communication network
2 to be described below. 15The terminal 10 further includes the built-in
camera 112 that picks up an image of an object and obtains image data
according to the control by the CPU 101, an imaging device I/F 113 that
controls drive of the camera 112, the built-in microphone 114 that inputs
audio, the built-in 20 speaker 115 that outputs audio, an audio
input-output I/F 116 for processing input and output of audio signals
between the microphone 114 and the speaker 115 according to the control by
the CPU 101, a display I/F 117 for transmitting image data to the external
display 120 25 according to the control by the CPU 101, an external-  WO
2011/105621PCT/JP2011/054830 19 apparatus connection I/F 118 for connecting
various external apparatuses attached to the connection port 1021g shown in
Fig. 27, and a bus line 110 such as an address bus or a data bus for
electrically connecting the above 5 components as shown in Fig. 2. 



The display 120 is a display unit formed of liquid crystal or organic EL
for displaying an image of an object or an operation icon. The display 120
is connected to the display I/F 117 via a cable 120c. The cable 120c may be
a 10 cable for an analog RGB (VGA) signal, a component video cable, or a
cable for a HDMI (High-Definition Multimedia Interface) signal or a DVI
(Digital Video Interactive) signal. The camera 112 includes a lens and a
solid-state image 15 sensing device that converts light into electric
charge to computerize an image (video) of.an object. As the solid- state
image sensing device, a CMOS (Complementary Metal Oxide Semiconductor) or a
CCD (Charge Coupled Device) may be used. 20An external apparatus, such as
an external camera, an external microphone, or an external speaker, is
connectable to the external-apparatus connection I/F 118 via a USB
(Universal Serial bus) cable or the like. When an external camera is
connected, the external camera is driven prior to 25 the built-in camera
112 according to the control by the CPU  WO 2011/105621PCT/JP2011/054830 20
101. Similarly, when an external microphone or an external speaker is
connected, the external microphone or the external speaker is driven prior
to the built-in microphone 114 or the built-in speaker 115 according to the
control by 5 the CPU 101. 



The recording medium 106 is removable with respect to the terminals 10. Any
nonvolatile memories, such as an EEPROM (Electrically Erasable and
Programmable ROM), that read and write data according to the control by the
CPU 101 10 can be used instead of the flash memory 104. The terminal
program described above may be distributed by being recorded in a
computer-readable recording medium, such as the recording medium 106, in an
installable or executable file format. 15Fig. 3 is a hardware configuration
diagram of a management system according to the embodiment. The management
system 50 includes: a CPU 201 that controls the whole operation of the
management system 50, a ROM 202 that stores therein the transmission
management program, a RAM 20 203 used as a work area of the CPU 201, a HD
(hard Disk) 204 for storing various data, a HDD (Hard Disk Drive) 205 that
controls read and write of data with respect to the HD 204 according to the
control by the CPU 201, a media drive 207 that controls read and write
(storage) of data with 25 respect to a recording medium 206 such as a flash
memory, a  WO 2011/105621PCT/JP2011/054830 21 display 208 that displays
various information such as cursor, menu, window, characters, or images, a
network I/F 209 for transmitting data by using the communication network 2
to be described below, a keyboard 211 having a 



5 plurality of keys for inputting characters, numerals, or various
instructions, a mouse 212 for selecting or executing various instructions,
selecting a processing target, or moving cursor, a CD-ROM drive 214 that
controls read and write of data with respect to a CD-ROM (Compact 10 Disc
Read Only Memory) 213, which is an example of a removable recording medium,
and a bus line 210 such as an address bus or a data bus for electrically
connecting the above components as shown in Fig. 3. The transmission
management program described above 15 may be distributed by being recorded
in a computer-readable recording medium, such as the recording medium 206
or the CD-ROM 213, in an installable or executable file format. The
selecting apparatus 410 has the same hardware configuration as the
management system 50 described above, 20 and therefore, the same
explanation is not repeated. However, the selecting-apparatus program for
controlling the selecting apparatus 410 is recorded in the ROM 202. In this
case, the selecting-apparatus program may be distributed by being recorded
in a computer-readable 25 recording medium, such as the recording medium
206 or the  WO 2011/105621PCT/JP2011/054830 22 CD-ROM 213, in an
installable or executable file format. 



The base-data relay apparatus 430 has the same hardware configuration as
the management system 50, and therefore, the same explanation is not
repeated. However, 5 the base-data-relay-apparatus program for controlling
the base-data relay apparatus 430 is recorded in the ROM 202. In this case,
the base-data relay apparatus program may be distributed by being recorded
in a computer-readable recording medium, such as the recording medium 206
or the 10 CD-ROM 213, in an installable or executable file format. The
extended-data relay apparatus 30 has the same hardware configuration as the
management system 50, and therefore, the same explanation is not repeated.
However, the extended-data-relay-apparatus program for controlling 15 the
extended-data relay apparatus 30 is recorded in the ROM 202. In this case,
the extended-data-relay-apparatus program may be distributed by being
recorded in a computer-readable recording medium, such as the recording
medium 206 or the CD-ROM 213, in an installable or executable file 20
format.      The program providing system 90 has the same hardware
configuration as the management system 50, and therefore, the same
explanation is not repeated. However, a program- providing program for
controlling the program providing 25 system 90 is recorded in the ROM 202.
In this case, the  WO 2011/105621PCT/JP2011/054830 23 



program providing program may be distributed by being recorded in a
computer-readable recording medium, such as the recording medium 206 or the
CD-ROM 213, in an installable or executable file format. 5The maintenance
system 100 has the same hardware configuration as the management system 50,
and therefore, the same explanation is not repeated. However, a maintenance
program for controlling the maintenance system 100 is recorded in the ROM
202. In this case, the 10 maintenance program may be distributed by being
recorded in a computer-readable recording medium, such as the recording
medium 206 or the CD-ROM 213, in an installable or executable file format.
As another example of the removable recording medium, 15 a
computer-readable recording medium such as a CD-R (Compact Disc
Recordable), a DVD (Digital Versatile Disk), or a Blu-ray Disk may be used
for recording and distributing the programs. Functional configuration of
the embodiment 20A functional configuration of the embodiment will be
described. Fig. 4 is a functional block diagram of a terminal, apparatuses,
and systems that form the transmission system 1 according to the
embodiment. In Fig. 4, the terminal 10, the base-data relay system 40, the
25 extended-data relay apparatus 30, and the management system  



WO 2011/105621PCT/JP2011/054830 24 50 are connected to each other such that
they can perform data communication via the communication network 2.
Because the program providing system 90 shown in Fig. 1 is not directly
related to teleconference communication, it is 5 not shown in Fig. 4.
Functional configuration of the terminal      The terminal 10 includes a
transmitting-receiving unit 11, an operation-input receiving unit 12, a
login requesting unit 13, an imaging unit 14a, an image display 10 control
unit 14b, an audio input unit 15a, an audio output unit 15b, an ultimate
narrowing-down unit 16, a delay detecting unit 17, a storage-read
processing unit 19, an encoding unit 20, and a decoding unit 21. Each unit
is a function or a means implemented by driving any of the 15 components
shown in Fig. 2 in response to a command that the CPU 201 has issued
according to the program stored in the ROM 202. The terminal 10 includes a
storage unit 1000 formed of the SSD 105 shown in Fig. 2. Each functional
unit of the terminal 20Each functional unit of the terminal will be
described in detail below. The transmitting-receiving unit 11 of the
terminal 10 is implemented by the network I/F 111 shown in Fig. 2, and
performs transmission and reception of various data (information) with
other terminals, apparatuses, and 25 systems via the communication network
2. The operation-  



WO 2011/105621PCT/JP2011/054830 25 input receiving unit 12 is implemented
by the operation button 108 and the power switch 109 shown in Fig. 2, and
receives various inputs from a user. For example, when a user turns on the
power switch 109 shown in Fig. 2, the 5 operation-input receiving unit 12
shown in Fig. 4 receives input of power-ON, and turns on a power source.
The login requesting unit 13 is implemented by a command from the CPU 101
shown in Fig. 2. Upon reception of the input of power-ON, the login
requesting unit 13 10 automatically transmits login request information
indicating a request for login and a current IP address of the request
source terminal 10, from the transmitting-receiving unit 11 to the
management system 50 via the communication network 2. When a user changes
the state of 15 the operation button 108 from ON to OFF, the
transmitting-receiving unit 11 transmits state information for turning off
the power source or state information indicating offline to the management
system 50, and thereafter, the operation-input receiving unit 12 completely
turns off the 20 power source. Therefore, the management system 50 can
recognize that the state of the terminal 10 is changed from power-ON to
power-OFF.         The imaging unit 14a is implemented by a command from
the CPU 101 shown in Fig. 2, as well as the camera 112 and 25 the imaging
device I/F 113 shown in Fig. 2. The imaging  



WO 2011/105621PCT/JP2011/054830 26 unit 14a picks up an image of an object
and outputs image data of the image. The image display control unit 14b is
implemented by the display I/F 117 shown in Fig. 2, and performs control
for transmitting image data to the 5 external display 120. The audio input
unit 15a is implemented by a command from the CPU 101 shown in Fig. 2, as
well as the audio input-output I/F 116 shown in Fig. 2. Once voice of a
user is converted into an audio signal by the microphone 114, 10 the audio
input unit 15a outputs audio data of the audio signal. The audio output
unit 15b is implemented by a command from the CPU 101 shown in Fig. 2, as
well as the audio input-output I/F 116 shown in Fig. 2. The audio output
unit 15b outputs an audio signal of audio data to a 15 speaker, and the
speaker 115 outputs the audio.      The ultimate narrowing-down unit 16
implements a measuring unit 16a, a calculating unit 16b, and an ultimate
selecting unit 16c in response to a command from the CPU 101 shown in Fig.
2 in order to perform an ultimate 20 narrowing-down process for narrowing
the extended-data relay apparatuses 30 down to one extended-data relay
apparatus 30.      The measuring unit 16a measures reception date and time
at which the transmitting-receiving unit 11 has 



25 received prior transmission information, which will be  WO
2011/105621PCT/JP2011/054830 27 described later, every time the
transmitting-receiving unit 11 receives the prior transmission information.
The calculating unit 16b calculates time needed from transmission to
reception of the prior transmission 5 information based on a difference
between the measured reception date and time and transmission date and time
contained in the prior transmission information, for each prior
transmission information for which the measuring unit 16a has measured
reception date and time. The ultimate 10 selecting unit 16c selects the
extended-data relay apparatus 30 to which the prior transmission
information is relayed in the shortest needed time of any needed time
calculated by the calculating unit 16b, so that one extended-data relay
apparatus is ultimately selected. 15The delay detecting unit 17 is
implemented by a command from the CPU 101 shown in Fig. 2, and detects
extended-data delay time (ms (milliseconds)) of extended data that is
transmitted from another terminal 10 via the extended-data relay apparatus
30. 20The storage-read processing unit 19 is implemented by a command from
the CPU 101 shown in Fig. 2, as well as the SSD 105 shown in Fig. 2. The
storage-read processing unit 19 performs processing of storing various data
in the storage unit 1000 and reading various data stored in the 



25 storage unit 1000. The storage unit 1000 stores therein a  WO
2011/105621PCT/JP2011/054830 28 terminal ID (Identification) and a password
for identifying the terminal 10, image data, audio data, and the like.
Image data or audio data received along with a telephone call with a
destination terminal is written over data in 5 the storage unit 1000 every
time the image data or the audio data is received. An image of the image
data before overwriting is displayed on the display 120 and audio of the
audio data before overwriting is output from a speaker 150. 10The terminal
ID and an extended-data relay apparatus ID, which will be described below,
indicate identification information, such as language, characters, symbols,
or various marks, used for identifying the terminal 10 and the
extended-data relay apparatus 30, respectively. The 15 terminal ID and the
extended-data relay apparatus ID may be identification information formed
of a combination of at least two of language, characters, symbols, and
various marks. The encoding unit 20 is implemented by a command from 



20 the CPU 101 shown in Fig. 2, and encodes at least one of image data
output from the imaging unit 14a and audio data output from the audio input
unit 15a by a predetermined method (performs conversion so that data can be
returned to original (or similar) data). The encoding is performed by, 25
for example, causing the encoding unit 20 to perform  WO
2011/105621PCT/JP2011/054830 29 processing in response to a command from
the CPU 101 according to a codec (a program that allows data encoding and
data decoding to be performed bi-directionally by using an encoding system)
stored in the storage unit 1000 of the 5 terminal 10.      As the encoding
system for encoding video data among image data, an encoding system
standardized by MPEG (moving Picture Experts Group) and an encoding system
recommended by International Telecommunications Union Telecommunication 10
Standardization Sector are known. Examples of the encoding system include
MPEG-4 and H.264/annex G (hereinafter, described as H.264/SVC (Scalable
Video Coding)). As an encoding system for compressing audio data, an
encoding system standardized by MPEG and an encoding system 15 recommended
by International Telecommunications Union Telecommunication Standardization
Sector are known. Examples of the encoding system include AAC and G.729. As
an encoding system for compressing static image data among image data, GIF
(Graphics Interchange Format), JPEG (Joint 20 Photographic Experts Group),
PNG (Portable Network Graphics), and the like are known.      The encoding
unit 20 encodes at least one of image data and audio data into; base data
necessary for reproducing video or audio; and extended data necessary for 



25 reproducing high-quality video or high-quality audio in  WO
2011/105621PCT/JP2011/054830 30 combination with the base data. In this
case, the encoding unit 20 can use any encoding systems that can separately
encode data into the base data and the extended data. Examples of the
encoding system for image data (video data) 5 include H.264/SVC recommended
by International Telecommunications Union Telecommunication Standardization
Sector. The extended data is data necessary for reproducing high-quality
video or high-quality audio, so that when image data or audio data is
encoded, the amount 10 of the extended data is generally greater than the
amount of the base data.      The decoding unit 21 is implemented by a
command from the CPU 101 shown in Fig. 2, and returns encoded data to
decoded data (original or similar data) by a predetermined 15 method. For
example, the decoding is performed by causing the decoding unit 21 to
perform processing in response to a command from the CPU 101 according to a
codec stored in the storage unit 1000 of the terminal 10. As the codec, a
codec corresponding to the encoding system that the 20 encoding unit 20 has
used for encoding is used.      A detailed example of the processing for
decoding data encoded by the codec of H.264/SVC will be described below
with reference to a schematic diagram of Fig. 5, which illustrates a
relation between data encoded by the codec of 



25 H.264/SVC and a reproduced image. In Fig. 5, image data is  WO
2011/105621PCT/JP2011/054830 31 encoded into a single piece of base data
and two pieces of extended data (extended data 1 and extended data 2). The
base data is relayed by the base-data relay apparatus 430 and received by
the transmitting-receiving unit 11 of the 5 terminal 10. The two pieces of
the extended data are relayed by the extended-data relay apparatus 30 and
received by the transmitting-receiving unit 11 of the terminal 10. When the
terminal 10 receives the extended data 1 and 10 the extended data 2
corresponding to the base data (the extended data are generated together
with the base data by encoding image data at a certain time point) within a
predetermined time after reception of the base data, the decoding unit 21
decodes the base data, the extended data 1, 15 and the extended data 2. In
this case, the image display control unit 14b displays an image of high
resolution based on the decoded image data (see the reproduced image at
time Ti of Fig. 5). When the terminal 10 receives only the extended data 1
corresponding to the base data within a 20 predetermined time after
reception of the base data, the decoding unit 21 decodes the base data and
the extended data 1. In this case, the image display control unit 14b
displays an image of medium resolution based on the decoded image data (see
the reproduced image at time T2 of Fig. 5). 25 When the terminal 10 cannot
receive the extended data  



WO 2011/105621PCT/JP2011/054830 32 corresponding to the base data within a
predetermined time after reception of the base data, the decoding unit 21
decodes the base data. In this case, the image display control unit 14b
displays an image of low resolution based 5 on the decoded image data (see
the reproduced image at time T3 of Fig. 5). Entire configuration of the
base-data relay system      The base-data relay system 40 shown in Fig. 1
includes the selecting apparatus 410 and a plurality of base-data 10 relay
apparatuses (430a and 430b) that is communicably connected to the selecting
apparatus 410 via the LAN 2e. The base-data relay apparatuses 430 relay the
base data between the terminals 10. The selecting apparatus 410 selects a
base-data relay apparatus used for relaying base 15 data from among the
base-data relay apparatuses 430 connected to the selecting apparatus 410
every time communication is performed between terminals. In the embodiment,
the base data is data necessary for reproducing image or audio, so that the
base-data relay apparatus 430 20 for relaying the base data needs to have
high availability (in this example, it means that the apparatus is less
likely to go down). Therefore, the selecting apparatus 410 selects the
base-data relay apparatus 430 for relaying the base data for each session
for communicating the base data 25 between the terminals 10 in order to
distribute a load  WO 2011/105621PCT/JP2011/054830 



33 applied to the base-data relay apparatus 430 and improve the
availability. Besides, when the base-data relay apparatus 430 cannot relay
the base data due to a failure or the like, the selecting apparatus 410
selects a new 5 base-data relay apparatus 430 for relaying the base data in
order to enhance the availability. The selecting apparatus 410 may be a
load distributing apparatus (also referred to as a load balancer) or may
include general functions (a session maintaining function, a failure
monitoring function, 10 a continuous service function, and the like) that
the load distributing apparatus has. Functional configuration of the
selecting apparatus      The selecting apparatus 410 of the base-data relay
system 40 includes a transmitting-receiving unit 411,a 15 selecting unit
412, and a storage-read processing unit 419. Each unit is a function or a
means implemented by driving any of the components shown in Fig. 3 in
response to a command that the CPU 201 has issued according to the program
stored in the ROM 202. The selecting apparatus 410 20 further includes a
storage unit 4100 formed of the HD 204 shown in Fig. 3. Connection-number
management table         A connection-number management DB 4101 formed of a
connection-number management table as shown in Fig. 7 is 25 constructed in
the storage unit 4100. In the connection-  WO 2011/105621PCT/JP2011/054830 



34 number management table, base-data relay apparatus identification
information, which is used for identifying the base-data relay apparatus
430 connected to the selecting apparatus 410, and a connection number,
which is 5 the number of terminals that transmit base data to the base-data
relay apparatus, are managed in an associated manner. As the base-data
relay apparatus identification information, any information for identifying
the base-data relay apparatus 430 can be used without any limitations. 10
However, an IP address is preferably used. For example, in the
connection-number management table shown in Fig. 7, the base-data relay
apparatus with the IP address "1.4.2.2" is connected to four terminals.
Each functional unit of the selecting apparatus 15Each unit of the
selecting apparatus 410 will be described in detail below. The
transmitting-receiving unit 411 of the selecting apparatus 410 is
implemented by the network I/F 209 shown in Fig. 3, and performs
transmission and reception of various data (information) with other 20
terminals, apparatuses, or systems via the communication network 2, the LAN
2e, or the like. The selecting unit 412 selects a base-data relay apparatus
used for relaying base data from among base-data relay apparatuses having
the smallest connection number among the base-data relay 25 apparatuses
(430a and 430b) managed by the connection-  WO 2011/105621PCT/JP2011/054830



35 number management table (see Fig. 7) every time communication is
performed between terminals. In the embodiment, the base-data relay
apparatus 430 having the smallest connection number is selected. However,
the 5 present invention is not limited to this method. It is possible to
employ other methods for selecting a base-data relay apparatus for each
communication between terminals. A connection-number managing unit 413
stores and manages the connection number as the number of the terminals 10
10 that transmit base data to the base-data relay apparatus 430 in the
connection-number management table (see Fig. 7) for each base-data relay
apparatus identification information that is used for identifying the
base-data relay apparatus. The method for acquiring the connection 15
number is not specifically limited. Examples of the method include a method
for updating the connection number every time the selecting unit 412
selects a base-data relay apparatus or every time communication ends, and a
method for measuring the number of pieces of base data transmitted 20 and
received via the selecting apparatus 410. The storage-read processing unit
19 is implemented by the HDD 205 shown in Fig. 3, and performs processing
of storing various data in the storage unit 4100 and reading various data
stored in the storage unit 4100. 25Entire configuration of the base-data
relay apparatus  WO 2011/105621PCT/JP2011/054830 36      The base-data
relay apparatus 430 includes a transmitting-receiving unit 431 and a
base-data relaying unit 436. Each unit is a function or a means implemented
by driving any of the components shown in Fig. 3 in 5 response to a command
that the CPU 201 has issued according to the program stored in the ROM 202.
Functional configuration of the base-data relay apparatus 



Each unit of the base-data relay apparatus 430 will be 10 described below.
The transmitting-receiving unit 431 of the base-data relay apparatus 430 is
implemented by the network I/F 209 shown in Fig. 2, and performs
transmission and reception of various data (information) with other
terminals, apparatuses, or systems via the LAN 2e. The 15 base-data
relaying unit 436 relays base data transmitted from a terminal as a
transmission source to a terminal as a destination.      Functional
configuration of the extended-data relay apparatus 20Functions or means of
the extended-data relay apparatus 30 will be described below. The
extended-data relay apparatus 30 includes a transmitting-receiving unit 31,
a state detecting unit 32, a data-quality confirming unit 33, a
changed-quality managing unit 34, a data-quality 25 changing unit 35, an
extended-data relaying unit 36, and a  WO 2011/105621PCT/JP2011/054830 37
storage-read processing unit 39. Each unit is a function or a means
implemented by driving any of the components shown in Fig. 3 in response to
a command that the CPU 201 has issued according to the program stored in
the ROM 202. 



5 The extended-data relay apparatus 30 further includes a storage unit 3000
formed of the HD 204 shown in Fig. 3. Changed-quality management table
A changed-quality management DB (Database) 3001 formed of a changed-quality
management table as shown in Fig. 8 is 10 constructed in the storage unit
3000. In the changed-quality management table, an IP address of the
terminal 10 that is a relay destination of image data, and quality of the
image data (extended data to be relayed) that the extended-data relay
apparatus 30 relays to the relay 15 destination are managed in an
associated manner.      The resolution of an image of image data to be
handled in the embodiment will be described. It is assumed that there is an
image, as a base image, with low resolution formed of 160 horizontal pixels
and 120 vertical pixels as 20 shown in Fig. 6A; there is an image with
medium resolution formed of 320 horizontal pixels and 240 vertical pixels
as shown in Fig. 6B; and there is an image with high resolution formed of
640 horizontal pixels and 480 vertical pixels as shown in Fig. 6C. When a
narrowband channel is 25 used, image data of low image quality, which is
formed of  WO 2011/105621PCT/JP2011/054830 38 only the image data with low
resolution as the base image, is relayed. When the band is relatively wide,
the image data with low resolution as the base image and image data of
medium image quality, which is formed of the image data 



5 of medium resolution, are relayed. When the band is extremely wide, the
image data with low resolution as the base image, the image data with
medium resolution, and image data of high quality, which is formed of the
image data with high resolution, are relayed. For example, in 10 the
changed-quality management table shown in Fig. 8, when the extended-data
relay apparatus 30 relays image data to a destination terminal with an IP
address "1.3.2.4" (the terminal 10db), image quality (quality of the image)
of the image data to be relayed is "high quality". 15Each functional unit
of the extended-data relay apparatus      Each functional configuration of
the extended-data relay apparatus 30 will be described in detail below. In
the following, a relation with main components for 20 implementing each
unit of the extended-data relay apparatus 30 from among the components
shown in Fig. 2 is also described along with explanation of each unit of
the extended-data relay apparatus 30.           The transmitting-receiving
unit 31 of the extended-25 data relay apparatus 30 shown in Fig. 4 is
implemented by  WO 2011/105621PCT/JP2011/054830 39 the network I/F 209
shown in Fig. 3, and performs transmission and reception of various data
(information) with other terminals, apparatuses, or systems via the 



communication network 2. The state detecting unit 32 is 5 implemented by a
command from the CPU 201 shown in Fig. 3, and detects an operating state of
the extended-data relay apparatus 30 having the state detecting unit 32.
The operating state includes "online", "offline", and "failure". The
data-quality confirming unit 33 is implemented by 10 a command from the CPU
201 shown in Fig. 3. The data-quality confirming unit 33 searches through
the changed-quality management DB 3001 (see Fig. 4) by using an IP address
of a destination terminal as a search key, and extracts corresponding image
quality of image data to be 15 relayed, thereby confirming the image
quality of the image data to be relayed. The changed-quality managing unit
34 is implemented by a command from the CPU 201 shown in Fig. 3, and
changes the contents of the changed-quality management DB 3001 based on
quality information, which will 20 be described below, transmitted from the
management system 50. For example, when a teleconference is being performed
by transmitting and receiving image data of high image quality between a
request source terminal (the terminal 10aa) with the terminal ID "Olaa" and
a destination 25 terminal (the terminal 10db) with the terminal ID "Oldb",
WO 2011/105621PCT/JP2011/054830 40 and if delay occurs in receiving image
data by the destination terminal (the terminal 10db) because of start of
another teleconference between a request source terminal (the terminal
lObb) and a destination terminal (the 5 terminal lOca), the extended-data
relay apparatus 30 needs to decrease the image quality of the image data
being relayed from high image quality to medium image quality. In this
case, the contents of the changed-quality management DB 3001 is changed so
that the image quality of 10 the image data to be relayed by the
extended-data relay apparatus 30 is decreased from high image quality to
medium image quality based on the quality information indicating the medium
image quality. 



The data-quality changing unit 35 is implemented by a 15 command from the
CPU 201 shown in Fig. 3, and changes the image quality of image data sent
by the terminal 10 as a transmission source, based on the changed contents
of the changed-quality management DB 3001. The extended-data relaying unit
36 relays extended data transmitted from a 20 terminal as a transmission
source to a terminal as a destination. The storage-read processing unit 39
is implemented by the HDD 205 shown in Fig. 3, and performs processing of
storing various data in the storage unit 3000 and reading various data
stored in the storage unit 3000. 25Functional configuration of the
management system  WO 2011/105621PCT/JP2011/054830 41      Functions and
means of the management system 50 will be described below. The management
system 50 includes a transmitting-receiving unit 51, a terminal
authenticating unit 52, a state managing unit 53, a terminal extracting
unit 54, a terminal-state acquiring unit 55, a primary narrowing-down unit
56, a session managing unit 57, a quality determining unit 58, a
storage-read processing unit 59, an extended-data-delay-time managing unit
60, an extended-data relay requesting unit 61, anda base-data 10 relay
requesting unit 62. Each unit is a function or a means implemented by
driving any of the components shown in Fig. 3 in response to a command that
the CPU 201 has issued according to the program stored in the ROM 202. The
management system 50 further includes a storage unit 5000 15 formed of the
HD 204 shown in Fig. 3. Extended-data relay apparatus management table 



An extended-data relay apparatus management DB 5001 formed of an
extended-data relay apparatus management table as shown in Fig. 9 is
constructed in the storage unit 5000. 20 In the extended-data relay
apparatus management table, an operating state of each extended-data relay
apparatus 30, reception date and time at which the management system 50 has
received state information indicating the operating state, an IP address of
each extended-data relay apparatus 25 30, and a maximum data transmission
rate (Mbps) of each  WO 2011/105621PCT/JP2011/054830 42 extended-data relay
apparatus 30 are managed in an associated manner for each of the
extended-data relay apparatus IDs of the extended-data relay apparatuses
30. For example, in the extended-data relay apparatus 5 management table
shown in Fig. 9, it is indicated that, for the extended-data relay
apparatus 30a with the extended-data relay apparatus ID "111a", the
operating state is "online", state information is received by the
management system 50 on "November 10, 2009 at 13:00", an IP address is 10
"1.2.1.2", and a maximum data transmission rate is 100 Mbps.
Terminal-authentication management table      In the storage unit 5000, a
terminal-authentication management DB 5002 formed of a
terminal-authentication management table as shown in Fig. 10 is also
constructed. 15 In the terminal-authentication management table, a password
is managed in association with the terminal ID of each of the terminals 10
managed by the management system 50. For example, in the
terminal-authentication management table shown in Fig. 10, it is indicated
that the terminal ID of 



20 the terminal 10aa is "Olaa" and a password is "aaaa". Terminal
management table      In the storage unit 5000, a terminal management DB
5003 formed of a terminal management table as shown in Fig. 11 is also
constructed. In the terminal management table, 25 an operating state of
each terminal 10, reception date and  WO 2011/105621PCT/JP2011/054830 43
time at which the management system 50 has received login request
information, which will be described below, and an IP address of each
terminal 10 are managed in an associated manner for each of the terminal
IDs of the terminals 10. 5 For example, in the terminal management table
shown in Fig. 11, it is indicated that, for the terminal 10aa with the
terminal ID "Olaa", the operating state is "online", login request
information is received by the management system 50 on "November 10, 2009
at 13:40", and an address is 10"1.2.1.3". Destination-list management table
In the storage unit 5000, a destination-list management DB 5004 formed of a
destination-list management table as shown in Fig. 12 is also constructed.
In the 



15 destination-list management table, terminal IDs of all of terminals
registered as potential destination terminals (or, candidate destination
terminals, one of which may actually be used as a destination terminal) are
managed in association with a terminal ID of each request source 20
terminal that requests start of a teleconference. For example, in the
destination-list management table shown in Fig. 12, it is indicated that a
request source terminal with the terminal ID "Olaa" (the terminal 10aa) can
request three potential destination terminals to start a 25 teleconference,
which are the terminal 10ab with the  WO 2011/105621PCT/JP2011/054830 44
terminal ID "Olab", the terminal 10ba with the terminal ID "Olba", and the
terminal 10db with the terminal ID "Oldb". The potential destination
terminals are updated by addition or deletion according to a request for
addition or deletion 5 sent by the request source terminal to the
management system 50. Session management table      In the storage unit
5000, a session management DB 5005 formed of a session management table as
shown in Fig. 13 is 10 also constructed. In the session management table,
an extended-data relay apparatus ID of the extended-data relay apparatus 30
to be used for relaying image data and audio data, a terminal ID of a
request source terminal, a terminal ID of a destination terminal,
extended-data 15 reception delay time (ms) taken to receive image data by
the destination terminal, and reception date and time at which the
management system 50 has received extended-data delay information, which
indicates the extended-data delay time and which is transmitted from the
destination terminal, 



20 are managed in an associated manner for each selection session ID that
is used for performing a session for selecting the extended-data relay
apparatus 30. For example, in the session management table shown in Fig.
13, it is indicated that the extended-data relay apparatus 30a 25 (with the
extended-data relay apparatus ID "111a") selected  WO
2011/105621PCT/JP2011/054830 45 by the session performed by using the
selection session ID "sel" relays image data and audio data between a
request source terminal (the terminal 10aa) with the terminal ID "Olaa" and
a destination terminal (the terminal 10db) with 5 the terminal ID "Oldb",
and the extended-data delay time taken to receive the image data at the
time of "November 10, 2009 at 14:00" is 200 (ms). When a teleconference is
performed between two terminals 10, it is possible to manage reception date
and time of the extended-data delay 10 information based on the
extended-data delay information transmitted from the request source
terminal rather than the information transmitted from the destination
terminal. However, when a teleconference is performed among three or more
terminals 10, the reception date and time of the 15 extended-data delay
information is managed based on the extended-data delay information
transmitted from the terminal 10 on the receiving side of image data and
audio data. Address-priority management table 20In the storage unit 5000, a
priority management DB 5006 formed of an address-priority management table
as shown in Fig. 14 is also constructed. In the address-priority management
table, point of the address priority is managed in an associated manner
such that the point 



25 increases depending on whether four dot address portions of  WO
2011/105621PCT/JP2011/054830 46 an IP address in general IPv4 are the same
between an arbitrary terminal 10 and an arbitrary relay apparatus 30. For
example, in the address-priority management table shown in Fig. 14, when
values of three parts from top to bottom 5 of the dot address are the same
between IP addresses, the point of the address priority is "5". When values
of two parts from top to bottom of the dot address are the same between the
IP addresses, the point of the address priority is "3". In this case,
whether a value at the bottommost 10 part of the dot address is the same or
not between the IP addresses does not affect the priority. When a value of
the topmost part of the dot address is the same and a value of the second
top part is different between the IP addresses, the point of the address
priority is "1". In 15 this case, whether a value of the third part from
the top and a value of the bottommost part are the same or not between the
IP addresses does not affect the priority. When a value of the topmost part
of the dot address is different between the IF addresses, the point of the
20 address priority is "0". In this case, whether values of the second, the
third, and the bottommost parts from the top of the dot address are the
same or not between the IP addresses does not affect the priority.
Transmission-rate priority management table 25The priority management DB
5006, constructed in the  WO 2011/105621PCT/JP2011/054830 



47 storage unit 5000, also contains a transmission-rate priority management
table as shown in Fig. 15. In the transmission-rate priority management
table, point of the transmission-rate priority is managed in an associated
5 manner such that the point increases depending on the value of the
maximum data transmission rate (Mbps) of the extended-data relay apparatus
30. For example, in the transmission-speed priority management table shown
in Fig. 15, when the maximum data transmission rate of the 10 extended-data
relay apparatus 30 is equal to or greater than 1000 Mbps, the point of the
transmission-rate priority is "5". When the maximum data transmission rate
of the extended-data relay apparatus 30 is equal to or grater than 100 Mbps
and smaller than 1000 Mbps, the point of the 15 transmission-rate priority
is "3". When the maximum data transmission rate of the extended-data relay
apparatus 30 is equal to or grater than 10 Mbps and smaller than 100 Mbps,
the point of the transmission-rate priority is "1". When the maximum data
transmission rate of the extended- 20 data relay apparatus 30 is smaller
than 10 Mbps, the point of the transmission-rate priority is "0". Quality
management table        In the storage unit 5000, a quality management DB
5007, formed of a quality management table as shown in Fig. 16, 25 is also
constructed. In the quality management table,  



WO 2011/105621PCT/JP2011/054830 48 image quality of image data (extended
data to be relayed) to be relayed by the extended-data relay apparatus 30
is managed in association with the extended-data delay time (ms) taken to
receive image data by a request source 5 terminal or a destination
terminal. Base-data relay system management table      In the storage unit
5000, a base-data relay system management DB 5008 formed of a base-data
relay system management table as shown in Fig. 17 is also constructed. 10
In the base-data relay system management table, a base-data relay system ID
of the base-data relay system 40 and an IP address of the selecting
apparatus 410 of the base-data relay system 40 are managed in an associated
manner. For example, in the base-data relay system management table 15
shown in Fig. 17, it is indicated that a selecting apparatus for the
base-data relay system with a base-data relay system ID "222a" has an IP
address "1.4.1.1". Each functional unit of the management system Each
functional unit of the management system 50 will 20 be described in detail
below. In the following, a relation with main components for implementing
each unit of the management system 50 from among the components shown in
Fig. 3 is also described along with explanation of each unit of the
management system 50. 25The transmitting-receiving unit 51 is implemented
by 



WO 2011/105621PCT/JP2011/054830 49 the network I/F 209 shown in Fig. 2, and
performs transmission and reception of various data (or information) with
other terminals, apparatuses, or systems via the communication network 2.
5The terminal authenticating unit 52 searches through the
terminal-authentication management DB 5002 of the storage unit 5000 by
using a terminal ID and a password contained in the login request
information as a search key received via the transmitting-receiving unit
51; and 10 performs authentication of the terminal by determining whether
the same terminal ID and password are managed by the
terminal-authentication management DB 5002. The state managing unit 53
stores and manages, in the terminal management table (see Fig. 11) of the
terminal management 15 DB 5003, the terminal ID of the request source
terminal, the operating state of the request source terminal, the reception
date and time at which the management system 50 has received the login
request information, and the IP address of the request source terminal 10
in an associated 20 manner in order to manage the operating state of the
request source terminal that has sent the login request. The terminal
extracting unit 54 searches through the destination-list management table
(see Fig. 12) of the destination-list management DB 5004 by using, as a
search 25 key, the terminal ID of the request source terminal that 



WO 2011/105621PCT/JP2011/054830 50 has sent the login request, and reads
terminal IDs of potential destination terminals that can communicate with
the request source terminal, thereby extracting the terminal IDs. The
terminal extracting unit 54 also 5 searches through the destination-list
management table by using, as a search key, the terminal ID of the request
source terminal that has sent the login request, and extracts terminal IDs
of other request source terminals for which the terminal ID of the request
source terminal is 10 registered as a potential destination terminal.
The terminal-state acquiring unit 55 searches through the terminal
management table (see Fig. 11) of the terminal management DB 5003 by using,
as a search key, the terminal IDs of the potential destination terminals
extracted by the 15 terminal extracting unit 54, and reads the operating
state for each terminal ID that has been extracted by the terminal
extracting unit 54. Accordingly, the terminal-state acquiring unit 55 can
acquire the operating states of the potential destination terminals that
can communicate 20 with the request source terminal that has sent the login
request. The terminal-state acquiring unit 55 also searches through the
terminal management table by using, as a search key, the terminal IDs
extracted by the terminal extracting unit 54, and acquires the operating
state of the 25 request source terminal that has sent the login request.
WO 2011/105621PCT/JP2011/054830 



51      The primary narrowing-down unit 56 includes a selection-session-ID
generating unit 56a, a terminal-IPaddress extracting unit 56b, a primary
selecting unit 56c, and a priority determining unit 56d in order to perform
a 5 primary narrowing-down process before an ultimate narrowing-down
process for supporting the ultimate narrowing-down process in which a
plurality of the extended-data relay apparatuses 30 is narrowed down to one
extended-data relay apparatuses 30. The selection-session- 10 ID generating
unit 56a generates a selection session ID used for performing a session for
selecting the extended-data relay apparatus 30. The terminal-IP-address
extracting unit 56b searches through the terminal management table (see
Fig. 11) of the terminal management 15 DB 5003 based on the terminal ID of
the request source terminal and the terminal ID of the destination
terminal, which are contained in start request information sent from the
request source terminal, thereby extracting an IP address of each
corresponding terminal 10. The primary 20 selecting unit 56c selects
extended-data relay apparatus IDs of the extended-data relay apparatuses 30
of which operating states are "online" from among the extended-data relay
apparatuses 30 managed by the extended-data relay apparatus management DB
5001 (see Fig. 9), thereby 25 selecting the extended-data relay apparatuses
30.  WO 2011/105621PCT/JP2011/054830 52      The primary selecting unit 56c
searches through the extended-data relay apparatus management table (see
Fig. 9) 



of the extended-data relay apparatus management DB 5001 based on the IP
address of the request source terminal and 5 the IP address of the
destination terminal, which are extracted by the terminal-IP-address
extracting unit 56b, and examines whether each dot address of the IP
address of each of the request source terminal and the destination terminal
is the same or different with respect to each dot 10 address of the IP
address of the selected extended-data relay apparatus 30. The primary
selecting unit 56c selects top two extended-data relay apparatuses 30 in an
order from the highest combination point, which is a point in which a
higher address priority point between the address priority 15 points with
respect to the terminal 10 and the point of the transmission-rate priority
are combined together. Accordingly, the extended-data relay apparatuses 30
are further selected. In the embodiment, the top two extended-data relay 20
apparatuses 30 are selected in order from the highest point. However, the
present invention is not limited to this example. As long as it is possible
to narrow the extended-data relay apparatuses 30 down as small as possible,
it is possible to select top three or more extended-data relay 25
apparatuses 30 in an order from the highest point.  WO
2011/105621PCT/JP2011/054830 53 The priority determining unit 56d refers to
the address-priority management table (see Fig. 14) of the priority
management DB 5006, and determines point of the address priority for each
extended-data relay apparatus 30 



5 examined by the primary selecting unit 56c. The priority determining unit
56d searches through the transmission-rate priority management table (see
Fig. 15) of the priority management DB 5006 based on the maximum data
transmission rate of each extended-data relay apparatus 30 managed by 10
the extended-data relay apparatus management DB 5001 (see Fig. 4) and
determines point of the transmission-rate priority for each extended-data
relay apparatus 30 narrowed down by the primary narrowing-down process
performed by the primary selecting unit 56c. 15The session managing unit 57
stores and manages, in the session management DB 5005 of the storage unit
5000 (see Fig. 4), 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 20 destination terminal in an
associated manner. The session managing unit 57 stores and manages, in the
session management DB 5005 (see Fig. 4), the extended-data relay apparatus
ID of one extended-data relay apparatus 30 that is ultimately selected by
the ultimate selecting unit 16c 25 of the terminal 10 for each selection
session ID.  WO 2011/105621PCT/JP2011/054830 54      The quality
determining unit 58 searches through the quality management table (see Fig.
16) of the quality management DB 5007 by using the extended-data delay time
as a search key, and extracts corresponding image quality of 5 the image
data, thereby determining the image quality of the image data to be relayed
to the extended-data relay apparatus 30. The storage-read processing unit
59 is implemented by the HDD 205 shown in Fig. 3, and performs processing
of storing various data in the storage unit 5000 10 and reading various
data stored in the storage unit 5000. 



The extended-data-delay-time managing unit 60 searches through the terminal
management table (see Fig. 11) of the terminal management DB 5003 by using
the IP address of the destination terminal as a search key, extracts a 15
corresponding terminal ID, and stores and manages the extended-data delay
time, which is indicated by the extended-data delay information, in a field
portion corresponding to the extended-data delay time in the record
containing the extracted terminal ID in the session 20 management table
(see Fig. 13) of the session management DB 5005.      The extended-data
relay requesting unit 61 requests the extended-data relay apparatus
selected from the extended-data relay apparatuses (30a, 30b, 30c, and 30d)
to 25 start relaying extended data. In this case, the extended-  WO
2011/105621PCT/JP2011/054830 55 data relay requesting unit 61 transmits
extended-data relay request information, which indicates that the start of
relay of the extended data is requested, to the selected extended-data
relay apparatus via a transmitting-receiving 5 unit 511.      The base-data
relay requesting unit 62 requests a predetermined base-data relay system 40
to start relaying base data. More specifically, when receiving the start
request information indicating start of communication from 10 the terminal
10, the base-data relay requesting unit 62 acquires an IP address of the
selecting apparatus of the 



base-data relay system from the base-data relay system management table
(see Fig. 17) of the base-data relay system management DB. The base-data
relay requesting unit 15 62 then transmits base-data relay request
information, which indicates a request for start of relay of the base data,
to the selecting apparatus 410 via the transmitting-receiving unit 511
based on the acquired IP address. Process and operation of the embodiment
20The configuration and functions (or means) of the transmission system 1
according to the embodiment are described above. With reference to Figs. 18
to 26, explanation will be given of a processing method performed by the
transmission system 1 of the embodiment. Fig. 18 is 25 a sequence diagram
of a process for managing state  WO 2011/105621PCT/JP2011/054830 56
information indicating the state of each extended-data relay apparatus 30,
which is transmitted from each extended-data relay apparatus 30 to the
management system 50. Fig. 19 is a sequence diagram of a preparatory
process 5 for starting communication between the transmission terminals 10.
Fig. 20 is a sequence diagram of a process for narrowing the extended-data
relay apparatuses 30 down. Fig. 21 is a flow diagram of a process for
narrowing the extended-data relay apparatuses 30 down. Fig. 22 is a 10
diagram illustrating calculation of points for performing the process for
narrowing the extended-data relay apparatuses 30 down. Fig. 23 is a
sequence diagram of a process for selecting the extended-data relay
apparatus 30 by the terminal 10. Fig. 24 is a flow diagram of a process 15
for selecting the extended-data relay apparatus 30 by the terminal. Fig. 25
is a sequence diagram of a process for transmitting and receiving image
data and audio data between terminals. Fig. 26 is a sequence diagram of a
process for transmitting and receiving base data between 



20 terminals by relaying the base data by a base-data relay system.
With reference to Fig. 18, explanation will be given of a process for
managing the state information indicating the state of each extended-data
relay apparatus 30, which 25 is transmitted from each extended-data relay
apparatus 30  WO 2011/105621PCT/JP2011/054830 57 to the management system
50. In each extended-data relay apparatus 30, the state detecting unit 32
shown in Fig. 4 periodically detects the operating state of own
extended-data relay apparatus 30 (S1-1 to S1-4) The transmitting- 5
receiving unit 31 of each extended-data relay apparatus 30 periodically
transmits each state information to the management system 50 via the
communication network 2 in order to allow the management system 50 to
manage the operating state of each extended-data relay apparatus 30 in 10
real time (Steps S2-1 to S2-4). Each state information contains the
extended-data relay apparatus ID of each extended-data relay apparatus 30
and the operating state detected by the state detecting unit 32 of the
extended-data relay apparatus 30 corresponding to each extended-data 15
relay apparatus ID. According to the embodiment, an example is illustrated
in which the extended-data relay apparatuses (30a, 30b, and 30d) are
normally operating in the "online" state while the extended-data relay
apparatus 30c is in the "offline" state because a failure occurs in a 20
program that causes the extended-data relay apparatus 30c to perform a
relay operation. The transmitting-receiving unit 51 of the management 



system 50 receives the state information sent from each extended-data relay
apparatus 30, and the state information 25 is stored and managed by the
extended-data relay apparatus  WO 2011/105621PCT/JP2011/054830 58
management DB 5001 (see Fig. 9) of the storage unit 5000 via the
storage-read processing unit 39 for each extended-data relay apparatus ID
(Steps S3-1 to S3-4). Accordingly, one of the operating states "online",
"offline", and 5 "failure" is stored and managed by the extended-data relay
apparatus management table as shown in Fig. 9 for each extended-data relay
apparatus ID. At the same time, the reception date and time at which the
management system 50 has received the state information is stored and
managed 10 for each extended-data relay apparatus ID. When the state
information is not sent by the extended-data relay apparatus 30, a field
portion for the operating state and a field portion for the reception date
and time remain blank, or the field portions are filled with the operating
state 15 and the reception date and time at the time of previous reception.
With reference to Fig. 19, explanation will be given of a preparatory
process for starting communication between the terminal 10aa and the
terminal 10db. When a user turns 20 on the power switch 109 shown in Fig.
2, the operation-input receiving unit 12 shown in Fig. 4 receives power-on
and turns on the power source (Step S21). The login requesting unit 13
automatically transmits login request information indicating a login
request from the 25 transmitting-receiving unit 11 to the management system
50  WO 2011/105621PCT/JP2011/054830 



59 via the communication network 2 upon reception of the power-on (Step
S22). The login request information contains a terminal ID and a password
for identifying own terminal 10aa that is a request source. The terminal ID
5 and the password are data that are read from the storage unit 1000 via
the storage-read processing unit 19 and transmitted by the
transmitting-receiving unit 11. When the login request information is
transmitted from the terminal 10aa to the management system 50, the
management 10 system 50 that is the receiving side can recognize the IP
address of the terminal 10aa that is the transmitting side. The terminal
authenticating unit 52 of the management system 50 searches through the
terminal authentication management table (see Fig. 10) of the terminal- 15
authentication management DB 5002 of the storage unit 5000 by using, as a
search key, the terminal ID and the password contained in the login request
information received via the transmitting-receiving unit 51, and performs
terminal authentication by determining whether the same terminal ID 20 and
password are managed by the terminal-authentication management DB 5002
(Step S23). When the terminal authenticating unit 52 determines that the
same terminal ID and password are managed and thereby determines that the
login request is sent from the terminal 10 that has valid 25 access
authority, the state managing unit 53 stores the WO
2011/105621PCT/JP2011/054830 60 terminal ID of the terminal 10aa, the
operating state, the reception date and time at which the login request
information is received, and the IP address of the terminal 10aa in the
terminal management DB 5003 (see Fig. 11) in an 5 associated manner (Step
S24). Accordingly, the terminal ID "Olaa", the operating state "online",
the reception date "2009. 11. 10. 13:40", and the terminal IP address
"1.2.1.3" are managed by the terminal management table .shown in Fig. 11 in
an associated manner. 



10The transmitting-receiving unit 51 of the management system 50 transmits
authentication result information, which indicates an authentication result
obtained by the terminal authenticating unit 52, to the request source
terminal (the terminal 10aa) that has sent the login 15 request, via the
communication network 2 (Step S25). In the embodiment, an example is
explained in which the terminal authenticating unit 52 determines that the
terminal has valid access authority. The terminal extracting unit 54 of the
management 20 system 50 searches through the destination-list management
table (see Fig. 12) of the destination-list management DB 5004 by using, as
a search key, the terminal ID "Olaa" of the request source terminal (the
terminal 10aa) that has sent the login request, and reads and extracts the
terminal 25 IDs of potential destination terminals that can communicate  WO
2011/105621PCT/JP2011/054830 61 with the request source terminal (the
terminal 10aa) (Step S26). In this example, the terminal IDs "Olab",
"Olba", and "Oldb" of the respective destination terminals (10ab, 10ba, and
10db) associated with the terminal ID "Olaa" of 5 the request source
terminal (the terminal 10aa) are extracted.      The terminal-state
acquiring unit 55 searches through the terminal management DB 5003 (see
Fig. 11) by using, as a search key, the terminal IDs ("Olab", "Olba", and
"Oldb") 



10 of the potential destination terminals extracted by the terminal
extracting unit 54, and reads the operating states ("offline", "online",
and "online") of the respective terminal IDs extracted by the terminal
extracting unit 54, thereby acquiring the operating states of the terminals
15(10ab, 10ba, and 10db) (Step S27).      The transmitting-receiving unit
51 transmits destination state information containing the terminal IDs
("Olab", "Olba", and "Oldb"), which are used as the search key at Step S27,
and the operating state ("offline", 20 "online", and "online") of the
respective destination terminals (10ab, 10ba, and 10db) to the request
source terminal (the terminal 10aa) via the communication network 2 (Step
S28). Therefore, the request source terminal (the terminal 10aa) can
recognize the current operating states 25("offline", "online", and
"online") of the respective  WO 2011/105621PCT/JP2011/054830 62 terminals
(10ab, 10ba, and 10db) as the potential destination terminals that can
communicate with the request source terminal (the terminal 10aa). The
terminal extracting unit 54 of the management 5 system 50 searches through
the destination-list management DB 5004 (see Fig. 12) by using, as a search
key, the terminal ID "Olaa" of the request source terminal (the terminal
10aa) that has sent the login request, and extracts terminal IDs of other
request source terminals for 



10 which the terminal ID "Olaa" of the request source terminal (the
terminal 10aa) is registered as a potential destination terminal (Step
S29). In the destination-list management table shown in Fig. 12, the
terminal IDs of the other request source terminals to be extracted are
"Olab", 15 "Olba", and "Oldb".      The terminal-state acquiring unit 55 of
the management system 50 searches through the terminal management DB 5003
(see Fig. 11) by using, as a search key, the terminal ID "Olaa" of the
request source terminal (the terminal 10aa) 20 that has sent the login
request, and acquires the operating state of the request source terminal
(the terminal 10aa) that has sent the login request (Step S30).         The
transmitting-receiving unit 51 transmits, to the terminals of which
operating states are "online " (10ba and 25 10db) in the terminal
management table (see Fig. 11) from  WO 2011/105621PCT/JP2011/054830 63
among the terminals (10ab, 10ba, and 10db) corresponding to the terminal
IDs ("Olab", "Olba", and "Oldb") extracted at Step S29, the destination
state information containing the terminal ID "Olaa" of the request source
terminal (the 5 terminal 10aa) and the operating state of "online" acquired
at Step S30 (Steps S31-1 and S31-2). When the transmitting-receiving unit
51 transmits the destination state information to the terminals (10ba and
10db), the transmitting-receiving unit 51 refers to the IF addresses 10 of
the terminals managed by the terminal management table shown in Fig. 11
based on the terminal IDs ("Olba" and "Oldb"). Accordingly, it is possible
to notify each of the destination terminals (the terminals 10db and 10ba),
which can communicate with the request source terminal (the 



15 terminal 10aa) that serves as a destination and that has sent the login
request, of the terminal ID "Olaa" of the request source terminal (the
terminal 10aa) that has sent the login request and the operating state of
"online". In the other terminals 10, similarly to Step S21 20 described
above, when a user turns on the power switch 109 shown in Fig. 3, the
operation-input receiving unit 12 shown in Fig. 4 receives the power-on and
the same processes as those of Steps S22 to S31-1, S31-2 are performed. The
same explanation is not repeated. 25With reference to Fig. 26, explanation
will be given  WO 2011/105621PCT/JP2011/054830 64 of a process for
performing communication between terminals by relaying base data and audio
data by the base-data relay apparatus 430. In the embodiment, the request
source terminal (the terminal 10aa) can perform communication with 5 at
least one of the terminals (10ba and 10db) of which operating states are
online according to the destination state information received at Step S28
from among the terminals 10 that serve as potential destinations. In the
following, an example will be described in which a user of 10 the request
source terminal (the terminal 10aa) selects start of communication with the
destination terminal (the terminal 10db).      When the user presses the
operation button 108 shown in Fig. 2 to select the terminal 10db, the
operation-input 15 receiving unit 12 shown in Fig. 4 receives a request for
start of communication with the destination terminal (the terminal 10db)
(Step S41). The transmitting-receiving unit 11 of the terminal 10aa
transmits, to the management system 50, the start request information,
which contains the 20 terminal ID "Olaa" of the request source terminal
(the terminal 10aa) and the terminal ID "Oldb" of the destination terminal
(the terminal 10db) and which indicates start of the communication (Step
S42). 



Accordingly, the transmitting-receiving unit 51 of the 25 management system
50 receives the start request information  WO 2011/105621PCT/JP2011/054830
65 and recognizes the IP address "1.2.1.3" of the request source terminal
(the terminal 10aa) as the transmission source. The base-data relay
requesting unit 62 acquires the IF 5 address of a selecting apparatus of
the base-data relay system from the base-data relay system management table
(see Fig. 17) of the base-data relay system management DB (Step S101). In
this example, the IP address "1.4.1.1." of the selecting apparatus is
acquired. The base-data relay 10 requesting unit 62 acquires the IP address
of the request source terminal and the IP address of the destination
terminal from the terminal management table (see Fig. 11) of the terminal
management DB by using, as a search key, the request source terminal ID and
the destination terminal 15 ID, which are contained in the start request
information (Step S102). In this example, the IP address "1.2.1.3" of the
request source terminal and the IF address "1.3.2.4" of the destination
terminal are acquired. The base-data relay requesting unit 62 transmits
base- 20 data relay-start request information, which contains the IP
address "1.2.1.3" of the request source terminal (the terminal 10aa) and
the IP address "1.3.2.4" of the destination terminal (the terminal 10db)
and which indicates a request for start of relay of base data, to the 25
selecting apparatus via the transmitting-receiving unit 51 



WO 2011/105621PCT/JP2011/054830 66 (Step S103).      When the
transmitting-receiving unit 411 of the selecting apparatus 410 receives the
base-data relay-start request information, the selecting unit 412 acquires
the IF 5 address of a base-data relay apparatus of which connection number
is the smallest from among the base-data relay apparatuses (430a and 430b)
managed by the connection-number management table (see Fig. 7) of the
connection-number management DB 4101 (Step S104). In this example, 10 the
IP address "1.4.2.3" of the base-data relay apparatus is acquired. The
connection-number managing unit 413 updates the connection number
associated with the IP address "1.4.2.3" from "2" to "4" in the
connection-number management table via the storage-read processing unit 419
15(S105).      The transmitting-receiving unit 411 of the selecting
apparatus 410 transmits the base-data relay-start request information,
which contains the IP address "1.2.1.3" of the request source terminal (the
terminal 10aa) and the IP 20 address "1.3.2.4" of the destination terminal
(the terminal 10db) and which indicates a request for start of relay of
base data and audio data, to the base-data relay apparatus 430b based on
the acquired IP address (Step S106). Accordingly, the base-data relaying
unit 436 of the base- 25 data relay apparatus 430b specifies the request
source  



WO 2011/105621PCT/JP2011/054830 67 terminal (the terminal 10aa) or the
destination terminal (the terminal 10db) as a destination, and transmits to
the selecting apparatus 410 base-data transmission request information
which contains the IP address of the selecting 5 apparatus 410 and which
indicates a request for transmission of base data and audio data (Steps
S107-1 and S107-2). The selecting apparatus 410 transmits the received
base-data transmission request information to the request source terminal
(the terminal 10aa) or the 10 destination terminal (the terminal 10db) as
the destination (Steps S108-1 and S108-2). The request source terminal (the
terminal 10aa) and the destination terminal (the terminal 10db)
respectively transmit, to the base-data relay apparatus 430b via the
selecting apparatus 410, base 15 data and audio data as a response to the
request. The relaying unit 436 of the base-data relay apparatus 430b relays
the base data or the like received from one terminal to the other terminal,
so that a session for communicating the base data is established (Step
S108). 20With reference to Fig. 20, explanation will be given of a process
for communicating extended data between the request source terminal (the
terminal 10aa) and the destination terminal (the terminal 10db). When the
transmitting-receiving unit 51 of the management system 50 



25 receives the start request information indicating a request  WO
2011/105621PCT/JP2011/054830 68 for start of communication from the
terminal 10aa (Step S42 in Figs. 20 and 26), the state managing unit 53
changes contents of field portions corresponding to the operating state in
the records containing the terminal ID "Olaa" and 5 the terminal ID "Oldb"
in the terminal management table (see Fig. 11) of the terminal management
DB 5003 to "busy" based on the terminal ID "Olaa" of the request source
terminal (the terminal 10aa) and the terminal ID "Oldb" of the destination
terminal (the terminal 10db), which are 10 contained in the start request
information (Step S43). In this state, communication (call) is not started
between the request source terminal (the terminal 10aa) and the destination
terminal (the terminal 10db); however, the busy state is indicated.
Therefore, when other terminals 10 15 attempt to communicate with the
request source terminal (the terminal 10aa) or the destination terminal
(the terminal 10db), audio or display indicating the busy state is output.
A process for performing a session for selecting the 20 extended-data relay
apparatus 30 at Steps S44 to S48 and Steps S61-1 to S66 will be described
below. The selectionsession-ID generating unit 56a generates a selection
session ID used for performing a session for selecting the extended-data
relay apparatus 30 (Step S44). The session 25 managing unit 57 stores and
manages the selection session 



WO 2011/105621PCT/JP2011/054830 69 ID "sel" generated at Step S44, the
terminal ID "Olaa" of the request source terminal (the terminal 10aa), and
the terminal ID "Oldb" of the destination terminal (the terminal 10db) in
the session management DB 5005 (see Fig. 5 4) of the storage unit 5000 in
an associated manner (Step S45).      The primary narrowing-down unit 56 of
the management system 50 primary narrows the extended-data relay
apparatuses 30 down for relaying communication between the 10 request
source terminal (the terminal 10aa) and the destination terminal (the
terminal 10db) based on the extended-data relay apparatus management DB
5001, the terminal management DB 5003, and the priority management DB 5006
(Step S46). 15The process at Step S46 will be described in detail below
with reference to Fig. 21. The terminal-IP-address extracting unit 56b
searches through the terminal management DB 5003 (see Fig. 11) based on the
terminal ID "Olaa" of the request source terminal (the terminal 10aa) 20
and the terminal ID "Oldb" of the destination terminal (the terminal 10db),
and extracts the IP addresses ("1.2.1.3" and "1.3.2.4" ) of corresponding
terminals (10aa and 10db) (Step S46-1). The primary selecting unit 56c
selects extended-data relay apparatus IDs (111a, 111b, and 111d) of 25 the
extended-data relay apparatuses (30a, 30b, and 30d) in  WO
2011/105621PCT/JP2011/054830 



70 the "online" state among the operating states of the extended-data relay
apparatuses 30 managed by the extended-data relay apparatus management DB
5001 (see Fig. 9) (Step S46-2). The primary selecting unit 56c searches
through 5 the extended-data relay apparatus management DB 5001 (see Fig. 9)
based on the IP address "1.2.1.3" of the request source terminal (the
terminal 10aa) and the IP address "1.3.2.4" of the destination terminal
(the terminal 10db), which are extracted at Step S46-1, and examines
whether 10 each dot address of the IP addresses ("1.2.1.3" and "1.3.2.4")
of the request source terminal (the terminal 10aa) and the destination
terminal (the terminal 10db) is the same or different with respect to each
dot address of the IP addresses ("1.2.1.2", "1.2.2.2", and "1.3.2.2") of 15
the extended-data relay apparatuses (30a, 30b, and 30d) selected at Step
S46-2 (Step S46-3).      A priority determining unit 57c determines point
of the address priority for each extended-data relay apparatus (30a, 30b,
and 30d) examined at Step S46-3, by referring to 20 the priority management
DB 5006 (see Fig. 14) (Step S46-4). A result of the determination process
is indicated in a table as shown in Fig. 22. Fig. 22 is a diagram
illustrating calculation of points of the priority for performing a process
for narrowing the extended-data relay 25 apparatuses 30 down. In Fig. 22,
point of the address  



WO 2011/105621PCT/JP2011/054830 71 priority, point of the transmission-rate
priority, and combination point are provided for each extended-data relay
apparatus ID. As the point of the address priority, point for the request
source terminal (the terminal 10aa) and 5 point for the destination
terminal (the terminal 10db) are provided for each extended-data relay
apparatus 30. The combination point is a total point of a higher point
between the two points of the address priority and the point of the
transmission-rate priority. 10In the embodiment, the IP address "1.2.1.2"
of the extended-data relay apparatus 30a is "same. same. same. different"
with respect to the IP address "1.2.1.3" of the request source terminal
(the terminal 10aa), so that the point of the address priority is "5" as
shown in Fig. 22. 15 The IP address "1.2.1.2" of the extended-data relay
apparatus 30a is "same. different. different. different" with respect to
the IP address "1.3.2.4" of the destination terminal (the terminal 10db),
so that the point of the address priority is "1". The IP address "1.2.2.2"
of the 20 extended-data relay apparatus 30b is "same. same. different.
different" with respect to the IP address "1.2.1.3" of the request source
terminal (the terminal 10aa), so that the point of the address priority is
"3". The IP address "1.2.2.2" of the extended-data relay apparatus 30b is
"same. 25 different. same. different" with respect to the IP address  



WO 2011/105621PCT/JP2011/054830 72 "1.3.2.4" of the destination terminal
(the terminal 10db), so that the point of the address priority is "1". The
IP address "1.3.2.2" of the extended-data relay apparatus 30d is "same.
different. different. different" with respect to 5 the IP address "1.2.1.3"
of the request source terminal (the terminal 10aa), so that the point of
the address priority is "1". The IP address "1.3.2.2" of the extended-data
relay apparatus 30d is "same. same. same. different" with respect to the IP
address "1.3.2.4" of the destination 10 terminal (the terminal 10db), so
that the point of the address priority is "5".      Referring back to Fig.
21, a priority determining unit 57d searches through the transmission-rate
priority management table (see Fig. 15) of the priority management 15 DB
5006 based on the maximum data transmission rate of each extended-data
relay apparatus 30 managed by the extended-data relay apparatus management
DB 5001 (see Fig. 9), and determines point of the transmission-rate
priority for each of the extended-data relay apparatuses (30a, 30b, and
30d) 20 that are narrowed down by the primary narrowing-down process at
Step S46-2 (Step S46-5). In the embodiment, as shown in Fig. 9, the maximum
data transmission rate of the extended-data relay apparatus 30a is 100
(Mbps), so that the transmission-rate priority is 3 points with reference
25 to the transmission-rate priority shown in Fig. 15.  WO
2011/105621PCT/JP2011/054830 73 Similarly, the maximum data transmission
rate of the extended-data relay apparatus 30b is 1000 (Mbps) by
calculation, so that the transmission-rate priority is 5 points. Similarly,
the maximum data transmission rate of 



5 the extended-data relay apparatus 30d is 10 (Mbps) by calculation, so
that the transmission-rate priority is 1 point.      The primary selecting
unit 56c selects top two extended-data relay apparatuses 30 in order from
the 10 highest point from among the total points, in which a higher point
between the points of the address priority with respect to the terminals
(10aa and 10db) and the point of the transmission-rate priority are
combined, for each extended-data relay apparatus (30a, 30b, and 30d) (Step
15 S46-6). In the embodiment, as shown in Fig. 22, the total points for the
respective extended-data relay apparatus IDs (111a, 111b, and 111d) are
"8", "8", and "5", so that the extended-data relay apparatus 30a with the
extended-data relay apparatus ID "111a" and the extended-data relay 20
apparatus 30b with the extended-data relay apparatus ID "11lb" are
selected.      When the narrowing-down process at Step S46 as above is
complete, the transmitting-receiving unit 51 shown in Fig. 4 transmits, to
the destination terminal (the terminal 25 10db), extended-data relay
apparatus narrowed-down  WO 2011/105621PCT/JP2011/054830 74 information for
notifying the number of the narrowed-down extended-data relay apparatuses
30 (Step S47). The 



extended-data relay apparatus narrowed-down information contains the number
of the extended-data relay apparatuses 5 30 narrowed down at Step S46,
i.e., "2", the terminal ID "Olaa" of the request source terminal (the
terminal 10aa), and the selection session ID "sel". Accordingly, the
terminal 10db can recognize the number of the extended-data relay
apparatuses 30, a terminal 10 that has requested 10 start of a
teleconference in the session with the selection session ID "sel", and the
IP address "1.1.1.2" of the management system 50 that is a transmission
source of the extended-data relay apparatus narrowed-down information. The
terminal 10db transmits reception complete 15 information indicating that
the reception of the extended-data relay apparatus narrowed-down
information is complete, from the transmitting-receiving unit 11 to the
management system 50 via the communication network 2 (Step S48). The
reception complete information contains the session ID 20 "sel". Therefore,
the management system 50 can recognize that the notification of the number
of the extended-data relay apparatuses, which is performed by the session
with the session ID "sel", is complete and the IP address "1.3.2.4" of the
destination terminal (the terminal 10db) 25 that is a transmission source.
WO 2011/105621PCT/JP2011/054830 75 With reference to Fig. 23, explanation
will be given of a process performed by the destination terminal (the
terminal 10aa) for selecting the extended-data relay apparatus 30. Before
starting a teleconference, the 



5 management system 50 transmits, to each of the extended-data relay
apparatuses (30a and 30b) that are narrowed down at Step S46, prior relay
request information for requesting relay in advance (Steps S61-1 and
S61-2). The prior relay request information contains the session ID "sel",
the IP 10 address "Olaa" of the request source terminal (the terminal
10aa), and the IP address "Oldb" of the destination terminal (the terminal
10db). Therefore, the extended-data relay apparatuses (30a and 30b) can
recognize the selection session, the request source terminal, the
destination 15 terminal, and the IP address "1.1.1.2" of the management
system 50 that is a transmission source of the prior relay request
information.      Each of the extended-data relay apparatuses (30a and 30b)
transmits, from the transmitting-receiving unit 31 to 20 the request source
terminal (the terminal 10aa) recognized at Steps S61-1 and S61-2 via the
communication network 2, prior transmission request information indicating
a request for transmitting the prior transmission information containing
ping (Packet Internet Groper), which will be 25 described below, to each of
the extended-data relay  WO 2011/105621PCT/JP2011/054830 76 apparatuses
(30a and 30b) that are own apparatuses before start of the teleconference
(Steps S62-1 and S62-2). The prior transmission information contains the
session ID "sel". Therefore, the request source terminal (the 5 terminal
10aa) can recognize that the prior transmission information is transmitted
to each of the extended-data relay apparatuses (30a and 30b), as well as
the IF addresses ("1.2.1.2" and "1.2.2.2") of the extended-data relay
apparatuses (30a and 30b) that are the transmission 



10 sources of the prior transmission request information.      The
management system 50 does not directly notify the request source terminal
(the terminal 10aa) of the IF address of the destination terminal (the
terminal 10db), but notifies the extended-data relay apparatus 30a of the
15 IF address of the destination terminal (the terminal 10db) at Step S61-1
as above, and then the extended-data relay apparatus 30a requests the
request source terminal (the terminal 10aa) to transmit the prior
transmission request information to the own terminal (the extended-data
relay 20 apparatus 30a). The above process is performed in order to ensure
the security by not notifying each terminal 10 of the IF addresses of the
other terminals 10.      The request source terminal (the terminal 10aa)
transmits the prior transmission information from the 25
transmitting-receiving unit 11 to the extended-data relay  WO
2011/105621PCT/JP2011/054830 77 apparatuses (30a and 30b) via the
communication network 2 (Steps S63-1 and S63-2). The prior transmission
information is transmitted to each of the extended-data relay apparatuses
(30a and 30b) prior to transmission of 5 image data and audio data, as a
substitute for the image data and the audio data, and is used to measure
time needed from transmission by the request source terminal (the terminal
10aa) to the reception by the destination terminal (the terminal 10db). The
prior transmission information 



10 contains ping for confirming that the request source terminal (the
terminal 10aa), the extended-data relay apparatuses (30a and 30b), and the
destination terminal (the terminal 10db) are communicably connected to each
other, the transmission date and time at which the prior 15 transmission
information is transmitted by the request source terminal (the terminal
10aa), and the session ID "sel". Accordingly, each of the extended-data
relay apparatuses (30a and 30b) can recognize that the prior transmission
information has been transmitted by the 20 session with the selection
session ID "sel", and can also recognize the IP address "1.2.1.3" of the
request source terminal (the terminal 10aa) that is a transmission source
of the prior transmission information.           Each of the extended-data
relay apparatuses (30a and 25 30b) relays the prior transmission
information to the IP  WO 2011/105621PCT/JP2011/054830 78 address "1.3.2.4"
of the destination terminal (the terminal 10db), which is contained in the
prior relay request information received at Steps S61-1 and S61-2 as above
(Steps S64-1 and S64-2). Accordingly, the destination 5 terminal (the
terminal 10db) can recognize that the prior transmission information has
been transmitted by the session with the session ID "sel", and can also
recognize the IP addresses ("1.2.1.2" and "1.2.2.2") of the extended-data
relay apparatuses (30a and 30b) that are transmission 10 sources (relay
sources) of the prior transmission information. 



The ultimate narrowing-down unit 16 of the destination terminal (the
terminal 10db) ultimately narrows down to one extended-data relay apparatus
30 for relaying image data 15 and audio data for a teleconference, based on
the prior transmission information (Step S65).      With reference to Figs.
4 and 24, the process at Step S65 will be described in detail below. The
measuring unit 16a of the ultimate narrowing-down unit 16 shown in Fig. 4
20 measures the reception date and time at which the transmitting-receiving
unit 11 of the terminal 10db has received the prior transmission
information for each prior transmission information relayed by each
extended-data relay apparatus (30a and 30b) (Step S65-1). The 25
calculating unit 16b calculates time needed from  WO
2011/105621PCT/JP2011/054830 79 transmission to reception of each prior
transmission information based on a difference between the reception date
and time and the transmission date and time contained in the prior
transmission information, for each prior 5 transmission information for
which the reception date and time is calculated as above (Step S65-2). The
ultimate selecting unit 16c determines whether all pieces of the prior
transmission information as many as "two", which is the number of the
extended-data relay apparatuses 30 to be 10 used for relay, have been
received in the session with the session ID "sel" (Step S65-3). When all of
the pieces of the information are not received (NO), the ultimate selecting
unit 16c determines whether a predetermined time (in this example, 1
minute) has elapsed after the terminal 



15 10db received the prior transmission information (Step S65- 4). When the
predetermined time has not passed (NO), process control returns to Step
S65-1. On the other hand, when all of the pieces of the information are
received (YES) at Step S65-3, or when the predetermined time has 20
passed(YES) at Step S65-4, the ultimate selecting unit 16c selects one
extended-data relay apparatus 30 that has relayed the prior transmission
information in the shortest needed time of any needed time calculated by
the calculating unit 16b (Step S65-5). In the embodiment, an 25 example is
illustrated in which the extended-data relay  WO
2011/105621PCT/JP2011/054830 80 apparatus 30a is selected assuming that the
time needed from transmission to reception of the prior transmission
information relayed by the extended-data relay apparatus 30a is shorter
than that of the prior transmission 5 information relayed by the
extended-data relay apparatus 30b.      In the embodiment, the
extended-data relay apparatus 30a is narrowed down by the destination
terminal (the terminal 10db) side. However, the present invention is not 10
limited to this example. It is possible to cause the request source
terminal (the terminal 10aa) side or the management system 50 side to
ultimately narrow down to one extended-data relay apparatus 30a by causing
the destination terminal (the terminal 10db) to transmit all 15 pieces of
needed time information, which indicates time needed from transmission to
reception of the prior transmission information, to the request source
terminal (the terminal 10aa) or the management system 50. The destination
terminal (the terminal 10db) transmits 



20 selection information indicating that the extended-data relay apparatus
30a has been selected, from the transmitting-receiving unit 11 to the
management system 50 via the communication network 2 (Step S66). The
selection information contains the session ID "sel" and the extended- 25
data relay apparatus ID "111a" of the selected extended-  WO
2011/105621PCT/JP2011/054830 81 data relay apparatus 30a. Therefore, the
management system 50 can recognize that the extended-data relay apparatus
30a has been selected by the execution of the session with the session ID
"sel", and can also recognize the IP address 5 "1.3.2.4" of the terminal
10db that is a transmission source of the selection information.      The
session managing unit 57 of the management system 50 stores and manages the
extended-data relay apparatus ID "111a" of the extended-data relay
apparatus 30a, which is 10 singly selected in the end, in the field portion
corresponding to the extended-data relay apparatus ID in the record
containing the session ID "sel" in the session management table of the
session management DB 5005 (see Fig. 13) (Step S67). The extended-data
relay requesting unit 61 15 of the management system 50 transmits
relay-start request information indicating a request for start of relay to
the extended-data relay apparatus 30a via the transmitting-receiving unit
51 (Step S68). The relay-start request information contains the IP
addresses ("1.2.1.3" and 20 "1.3.2.4") of the request source terminal (the
terminal 10aa) and the destination terminal (the terminal 10db) that are
used for relay. Therefore, the extended-data relaying unit 36 of the
extended-data relay apparatus 30a transmits extended-data transmission
request information, which 25 contains the IP address of the extended-data
relay 



WO 2011/105621PCT/JP2011/054830 82 apparatus 30a and which indicates a
request for transmission of the extended data, to the request source
terminal (the terminal 10aa) and the destination terminal (the terminal
10db) (Steps S69-1 and S69-2). Each of the 5 request source terminal (the
terminal 10aa) and the destination terminal (the terminal 10db) transmits
the extended data to the extended-data relay apparatus 30a. The
extended-data relaying unit 36 of the extended-data relay apparatus 30a
relays the extended data received from 10 one of the terminals to the other
of the terminals, so that a session for communicating the extended data is
established (Step S70). At Step S47, along with the transmission of the
extended-data relay apparatus narrowed-down information 15 from the
management system 50 to the destination terminal (the terminal 10db), the
destination terminal (the terminal 10db) side performs the process for
selecting the extended-data relay apparatus (Step S65) at Steps S48 to
S64-1 and S64-2. However, the present invention is not limited to 20 this
example. For example, at Step S47, the management system 50 can transmit
the extended-data relay apparatus narrowed-down information to the request
source terminal (the terminal 10aa) so that the transmission side and the
reception side for communicating the information are 25 switched between
the request source terminal (the terminal  



WO 2011/105621PCT/JP2011/054830 83 10aa) and the destination terminal (the
terminal 10db) from subsequent step to Steps S64-1 and S64-2. Accordingly,
the request source terminal (the terminal 10aa) can perform the process for
selecting the extend-data relay apparatus as a 5 substitute at Step S65
described above, and can also transmit the selection information as a
substitute at Step S66 described above.      With reference to Figs. 4 and
25, explanation will be given of a process for transmitting and receiving
extended 10 data for performing a teleconference between the request source
terminal (the terminal 10aa) and the destination terminal (the terminal
10db). In a process for transmitting image data and audio data in one
direction from the terminal 10aa to the terminal 10db and a process 15 for
transmitting image data and audio data in a reverse direction from the
terminal 10db to the terminal 10aa, the same processes are performed for
transmitting and receiving the image data and the audio data and for
detecting delay time, and therefore, explanation will be given of the 20
communication in one direction and explanation of the communication in the
reverse direction will be not given.      The encoding unit of the request
source terminal (the terminal 10aa) performs encoding on image data of an
object photographed by the imaging unit 14a and audio data of 25 audio
input by the audio input unit 15a, by using the codec  



WO 2011/105621PCT/JP2011/054830 84 stored in the storage unit 1000.
Specifically, the encoding unit 20 encodes the image data into a single
piece of base data and two pieces of extended data (the extended data 1 and
the extended data 2). The request source 5 terminal (the terminal 10aa)
transmits the extended data among the pieces of encoded data from the
transmitting-receiving unit 11 to the extended-data relay apparatus 30a via
the communication network 2 (Step S81). Accordingly, the
transmitting-receiving unit 31 of the extended-data 10 relay apparatus 30a
receives the two pieces of the extended data (the extended data 1 and the
extended data 2). The data-quality confirming unit 33 searches through the
changed-quality management DB 3001 (see Fig. 8) by using the IP address
"1.3.2.4" of the destination terminal (the 15 terminal 10db) as a search
key, and extracts corresponding image quality of the image data to be
relayed (the extended data to be relayed), thereby confirming the quality
of the image of the image data to be relayed (Step S82). In the embodiment,
the confirmed image quality of the image of the 20 image data is "high
image quality" and the extended data to be relayed is not changed, so that
the data as it is (the extended data 1 and the extended data 2) is
transmitted to the destination terminal (the terminal 10db) (Step S83).
Accordingly, the transmitting-receiving unit 11 of the 25 destination
terminal (the terminal 10db) receives the  WO 2011/105621PCT/JP2011/054830
85 



extended data (the extended data 1 and the extended data 2). The decoding
unit 21 of the destination terminal (the terminal 10db) decodes the image
data of high image quality by using the extended data (the extended data 1
and the 5 extended data 2) and the base data that is separately received
from the base-data relay apparatus 430. The decoding unit 21 of the
destination terminal (the terminal 10db) decodes the audio data that is
separately received from the base-data relay apparatus 430. Accordingly,
the 10 image display control unit 14b displays the image of the image data
on the display 120 and the audio output unit 15b outputs audio based on the
audio data.      The delay detecting unit 17 of the terminal 10db detects
extended-data delay time taken to receive the 15 extended data by the
transmitting-receiving unit 11, for each predetermined time (for example,
for one second) (Step S84). In the embodiment, an example will be described
in which the extended-data delay time is 200 (ms). The
transmitting-receiving unit 11 of the destination 20 terminal (the terminal
10db) transmits the extended-data delay information indicating the
extended-data delay time "200 (ms)" to the management system 50 via the
communication network 2 (Step S85). Accordingly, the management system 50
can recognize the extended-data delay 25 time and the IP address "1.3.2.4"
of the terminal 10db that  WO 2011/105621PCT/JP2011/054830 86 is a
transmission source of the extended-data delay information. 



The extended-data-delay-time managing unit 60 of the management system 50
searches through the terminal 5 management DB 5003 (see Fig. 11) by using
the IP address "1.3.2.4" of the destination terminal (the terminal 10db) as
a search key, and extracts a corresponding terminal ID "Oldb". Further, the
extended-data-delay-time managing unit 60 stores and manages the
extended-data delay time 10 "200 (ms)" indicated by the extended-data delay
information in a field portion corresponding to the extended-data delay
time in the record for the terminal ID "Oldb" in the session management
table (see Fig. 13) of the session management DB 5005 (Step S86). 15The
quality determining unit 58 searches through the quality management DB 5007
(see Fig. 16) by using the extended-data delay time "200 (ms)" as a search
key, and extracts corresponding image quality "medium image quality" of the
image data, thereby determining the image quality as 20 "medium image
quality" (Step S87).      The transmitting-receiving unit 51 searches
through the extended-data relay apparatus management DB 5001 (see Fig. 9)
by using, as a search key, the extended-data relay apparatus ID "111a"
associated with the terminal ID "Oldb" 25 in the session management table
(see Fig. 13) of the WO 2011/105621PCT/JP2011/054830 87 session management
DB, and extracts the IP address "1.2.1.2" of a corresponding extended-data
relay apparatus 30a (Step S88). The transmitting-receiving unit 51
transmits, to the extended-data relay apparatus 30a via the 5 communication
network 2, quality information indicating the image quality "medium image
quality" of the image data determined at Step S87 (Step S89). The quality
information contains the IP address "1.3.2.4" of the destination terminal
(the terminal 10db), which is used as the search 10 key at Step S86.
Accordingly, the changed-quality managing unit 34 of the extended-data
relay apparatus 30a stores and manages the IP address "1.3.2.4" of the
terminal 10 as a transmission source (in this example, the destination 



terminal (the terminal 10db)) and the image quality of 15 "medium image
quality" of the image data to be relayed, in the changed-quality management
DB 3001 (see Fig. 8) in an associated manner (Step S90).      The terminal
10aa transmits, similarly to Step S81 described above, the extended data
formed of two pieces of 20 extended data (the extended data 1 and the
extended data 2) to the extended-data relay apparatus 30a (Step S91).
Accordingly, similarly to Step S88 described above, the data-quality
confirming unit 33 of the extended-data relay apparatus 30a searches
through the changed-quality 25 management DB 3001 (see Fig. 8) by using the
IP address  WO 2011/105621PCT/JP2011/054830 88 "1.3.2.4" of the destination
terminal (the terminal 10db) as a search key, and extracts corresponding
image quality "medium image quality" of the image data to be relayed,
thereby confirming the quality of the image of the image 5 data to be
relayed (Step S92). In the embodiment, the confirmed image quality of the
image data is "medium image quality", which is lower than the image quality
of "high image quality" of the image data received by the
transmitting-receiving unit 31, so that the data-quality 10 changing unit
35 reduces the extended data to be relayed from both of the extended data 1
and the extended data 2 to only the extended data 1 in order to change the
quality of the image of the image data (Step S93). The transmitting-
receiving unit 31 transmits the extended data 1 to the 



15 terminal 10db via the communication network 2 (Step S94). In this
manner, when delay occurs in receiving image data by the destination
terminal (the terminal 10db), the extended-data relay apparatus 30a changes
the quality of an image, so that it is possible not to give a feeling of 20
strangeness to people participating in a teleconference. Main advantages of
the embodiment      According to the embodiment described above, a
base-data relay system, which includes a plurality of base-data relaying
units and a selecting unit that selects one of the 25 base-data relaying
units for each communication between  WO 2011/105621PCT/JP2011/054830 89
terminals, can relay base data that is necessary for reproducing video or
audio. Besides, an extended-data relay apparatus can relay extended data
for improving the quality of the video or the audio. Therefore, even when 5
the extended data cannot be relayed due to a failure that occurs in the
extended-data relay apparatus, because the base-data relay apparatus can
relay the base data, the communication between the terminals can be
maintained. According to the embodiment, the connection number as 



10 the number of terminals that transmit base data is managed for each
base-data relay apparatus, and a base-data relay apparatus used for
relaying the base data is selected from the base-data relay apparatuses
having the smallest connection number. Because the amount of the base data
15 transmitted by each terminal is approximately the same, a load on each
base-data relay apparatus can be made approximately uniform by selecting a
base-data relay apparatus in the above manner. According to the embodiment,
the base-data relay 20 apparatus requests a terminal to transmit base data,
and relays the base data, which has been transmitted in response to the
request, to a terminal being a destination. The extended-data relay
apparatus requests a terminal to transmit extended data, and relays the
extended data, which 25 has been transmitted in response to the request, to
the  WO 2011/105621PCT/JP2011/054830 90 terminal being the destination.
Accordingly, it is possible to relay the base data by the base-data relay
apparatus with high availability and relay the extended data by the
extended-data relay apparatus. Therefore, even 5 when a failure occurs in
the extended-data relay apparatus and the extended data cannot be relayed,
the base data can be relayed by the base-data relay apparatus. As a result,
communication between terminals can be maintained. According to the
embodiment, the management system 10 requests the extended-data relay
system selected from a plurality of extended-data relay apparatuses to
start relay of the extended data, and requests a predetermined base-data
relay system to start relay of the base data. Because the amount of base
data is generally smaller than the 



15 amount of extended data, even when the predetermined base-data relay
system is used, a large load is not applied to the base-data relay system.
Besides, the extended data with a large data amount and which is likely to
be delayed in transmission is relayed by the extended-data relay 20
apparatus that is selected depending on the characteristics such as the
transmission rate, so that the quality of the communication can be
improved.         According to the embodiment, the terminal 10 encodes at
least one of image data and audio data into base data 25 and extended data,
transmits the encoded base data to the  WO 2011/105621PCT/JP2011/054830 91
base-data relay system, and transmits the encoded extended data to the
extended-data relay apparatus. Accordingly, the base data can be relayed by
the base-data relay apparatus with high availability and the extended data
can 5 be relayed by the extended-data relay apparatus. Therefore, even when
a failure occurs in the extended-data relay apparatus and the extended data
cannot be relayed, the base data can be relayed by the base-data relay
apparatus. As a result, communication between terminals can be maintained.
10According to the embodiment, even when the environment of the
communication network 2, such as the IP address of the extended-data relay
apparatus 30, can be acquired, it is difficult to acquire the environment
of the Internet 2i. Therefore, a plurality of the extended-data relay
apparatus 15 30 is narrowed down to two or more extended-data relay
apparatuses for relaying image data and audio data, based on available
information about the environment. Thereafter, before the image data or the
audio data is actually transmitted and received between the terminals 10,
the 



20 prior transmission information is transmitted and received as a
substitute for the image data or the audio data. As a result the
extended-data relay apparatuses 30 can be narrowed down to one
extended-data relay apparatus that can actually relay the prior
transmission information at the 25 fastest speed.  WO
2011/105621PCT/JP2011/054830 92      More specifically, extended-data relay
apparatuses with IP addresses that are the closest and the second closest
to any of the IF addresses of the terminals 10 are selected, and therefore,
potentials can be narrowed down to 5 two or more extended-data relay
apparatuses 30 to be ultimately used. Thereafter, prior transmission
information is actually transmitted and received between the request source
terminal and the destination terminal via the potential extended-data relay
apparatuses 30. 10 Consequently, it is possible to select one extended-data
relay apparatus 30 that has relayed the prior transmission information in
the shortest time needed for transmission and reception from among the two
or more potential extended-data relay apparatuses 30. Therefore, it is 15
possible to perform transmission and reception of image data and audio data
at the highest quality possible under the current environment of the
communication network 2.      According to the embodiment, when the
extended-data relay apparatuses 30 are narrowed down, not only the 20
extended-data relay apparatus 30 having the IP address closest to the IP
address of the terminal 10 that performs a teleconference is selected with
priority, but also two or more extended-data relay apparatuses 30 are
selected by taking into account the maximum data transmission rate of 25
each of the extended-data relay apparatuses 30. Therefore, 



WO 2011/105621PCT/JP2011/054830 93 it is possible to narrow the potential
extended-data relay apparatuses 30 down in accordance with the current
environment of the communication network 2. According to the embodiment,
when the extended-data 5 relay apparatuses 30 are narrowed down, an
extended-data relay apparatus is selected from among the extended-data
relay apparatuses 30 of which operating states are online. Therefore, it is
possible to narrow the extended-data relay apparatuses 30 down in
accordance with the current 10 environment of the communication network 2.
Additional explanation of the embodiment The management system 50 and the
program providing system 90 of the embodiment may be made up of a single
computer, or may be divided into each unit (function or 15 means) and made
up of a plurality of computers arbitrarily allocated to each unit. When the
program providing system 90 is made up of a single computer, programs
transmitted by the program providing system 90 may be made up of a
plurality of modules for transmission or may not be divided 20 for
transmission. When the program providing system 90 is made up of a
plurality of computers, a plurality of modules may be transmitted from each
computer in a divided state.      The base-data relay system 40 of the
embodiment may be made up of a single computer, or may be divided into each
25 unit (function or means) and made up of a plurality of 



WO 2011/105621PCT/JP2011/054830 94 computers arbitrarily allocated to each
unit. When the base-data relay system 40 is made up of a single computer,
programs transmitted by the base-data relay system 40 may be made up of a
plurality of modules for transmission or 5 may not be divided for
transmission. When the base-data relay system 40 is made up of a plurality
of computers, a plurality of modules may be transmitted from each computer
in a divided state. The extended-data relay apparatus 30 of the embodiment
10 may be made up of a single computer, or may be divided into each unit
(function or means) and made up of a plurality of computers arbitrarily
allocated to each unit. When the extended-data relay apparatus 30 is made
up of a single computer, programs transmitted by the extended-data relay 15
apparatus 30 may be made up of a plurality of modules for transmission or
may not be divided for transmission. When the extended-data relay apparatus
30 is made up of a plurality of computers, a plurality of modules may be
transmitted from each computer in a divided state. 20A recording medium
that stores therein the terminal program, the extended-data-relay-apparatus
program, and the transmission management program according to the
embodiment, the HD 204 that stores therein these programs, and the program
providing system 90 that includes the HD 204 may be 25 used as a program
product within a country or out of the  



WO 2011/105621PCT/JP2011/054830 95 country when the terminal program, the
extended-data-relayapparatus program, and the transmission management
program are provided for use by a user or the like. In the embodiment
described above, the resolution of 5 an image of image data is managed as
an example of the quality of the image of the image data to be relayed by
the extended-data relay apparatus 30, based on the changed-quality
management table shown in Fig. 8 and the quality management table shown in
Fig. 16. However, the present 10 invention is not limited to this example.
For example, the depth of the image quality of the image data, sampling
frequency of audio of the audio data, or a bit length of audio of the audio
data may be managed as other examples of the quality. 15In Figs. 9, 11, and
13, the reception date and time is managed. However, the present invention
is not limited to this example and it is sufficient to manage at least
reception time among the reception date and time. In the embodiment
described above, the IP address of 20 the base-data relay apparatus is
managed as shown in Fig. 7, the IP address of the extended-data relay
apparatus is managed as shown in Fig. 9, and the IP address of a terminal
is managed as shown in Fig. 11. However, the present invention is not
limited to this example. For 25 example, FQDN (Fully Qualified Domain Name)
may be managed  



WO 2011/105621PCT/JP2011/054830 96 as long as it can serve as the
extended-data relay apparatus identification information for identifying
the extended-data relay apparatus 30 in the communication network 2 or the
terminal identification information for 5 identifying the terminal 10 on
the communication network 2. In this case, an IP address corresponding to
FQDN is acquired by a known DNS (Domain Name Server). "The extended-data
relay apparatus identification information for identifying the
extended-data relay apparatus 30 on the 10 communication network 2" may be
described as "extended-data relay apparatus connection destination
information indicating a connection destination for the extended-data relay
apparatus 30 on the communication network 2" or "extended-data relay
apparatus destination information 15 indicating a destination for the
extended-data relay apparatus 30 on the communication network 2".
Similarly, "the terminal identification information for identifying the
terminal 10 on the communication network 2" may be referred to as "terminal
connection destination information 20 indicating connection destination for
the terminal 10 on the communication network 2" or "terminal destination
information indicating destination for the terminal 10 on the communication
network 2". In the embodiment, a teleconference system is 25 explained as
an example of the transmission system 1.  WO 2011/105621PCT/JP2011/054830
97 



However, the present invention is not limited to this example. For example,
the present invention may be applied to an IP (Internet Protocol) phone or
a telephone system of an Internet phone. The transmission system 1 may be a
car 5 navigation system. In this case, one of terminals 30 corresponds to a
car navigation apparatus installed in a car, and the other of the terminals
30 corresponds to a management terminal or a management server in a
management center for managing the car navigation or a car navigation 10
apparatus installed in another car.      In the embodiment, an example is
explained in which the base-data relay apparatus 430 requests the terminal
10 to transmit base data or the like, and the terminal 10 transmits the
base data to the base-data relay apparatus 15 430 in response to the
request. However, the present invention is not limited to this example. For
example, it is possible to transmit the IP address of the selecting
apparatus 410 of the base-data relay system 40 from the management system
50 to the terminal 10 and cause the 20 terminal 10 to request the base-data
relay system 40 to relay the base data based on the IP address.      In the
embodiment, an example is explained in which the selecting unit 412 selects
a base-data relay apparatus when communication is started between
terminals. However, 25 the present invention is not limited to this
example. For  WO 2011/105621PCT/JP2011/054830 98 



example, it is possible to select a new base-data relay apparatus when the
base-data relay apparatus cannot relay base data because of a failure in
the base-data relay apparatus or maintenance of the base-data relay
apparatus, 5 and continuously maintain the session for communicating the
base data. Accordingly, even when a failure occurs in the base-data relay
apparatus and base data cannot be relayed, it is possible to relay the base
data by the base-data relay apparatus that is newly-selected by the
selecting 10 apparatus. As a result, the communication between the
terminals can be maintained.      In the embodiment, image data and audio
data are explained as examples of contents data. However, the present
invention is not limited to this example, and may 15 be applied to touch
data. In this case, sense of touch by a user using one terminal is
transmitted to the other terminal. Further, the contents data may be smell
data. In this case, scent (smell) on one terminal is transmitted to the
other terminal. It is sufficient that the contents 20 data is at least one
of image data, audio data, touch data, and smell data.      In the
embodiment, an example is explained in which a teleconference is performed
by the transmission system 1. However, the present invention is not limited
to this 25 example. For example, the present invention may be used  99 for
a meeting, a general conversation between family members or friends, or
outputting of information in one direction. Although the invention has been
described with respect 5 to specific embodiments for a complete and clear
disclosure, 



the appended claims are not to be thus limited but are to be construed as
embodying all modifications and alternative constructions that may occur to
one skilled in the art that fairly fall within the basic teaching herein
set forth.  WO 2011/105621PCT/JP2011/054830 100 CLAIMS 1. A transmission
system that transmits and receives base data, which is necessary for
reproducing image and audio, and 5extended data, which is used for
improving quality of the image and the audio, via a communication network
between transmission terminals, the transmission system comprising: a
base-data relay system that includes: 10a plurality of base-data relaying
units for relaying the base data transmitted from a source transmission
terminal among the transmission terminals to a destination transmission
terminal among the transmission terminals; and 15a selecting unit that
selects one base-data relaying unit from among the base-data relaying units
for 



each communication between transmission terminals; and an extended-data
relay system that includes: an extended-data relaying unit for relaying the
20 extended-data transmitted from the source transmission terminal to the
destination transmission terminal. 2. The transmission system according to
claim 1, wherein the base-data relay system further includes: 25a
connection-number managing unit that manages  WO
2011/105621PCT/JP2011/054830 101                 base-data relaying unit
identification information for identifying each of the base-data relaying
units and a connection number indicating the number of 5 transmission
terminals that transmit the base data to a base-data relaying unit
identified based on the base-data relaying unit identification information,
wherein            the selecting unit selects a base-data relaying unit of
which connection number is the smallest from among 



10 the base-data relaying units. 3.The transmission system according to
claim 1 or 2, wherein the base-data relaying unit 15transmits information
indicating a request for transmission of base data to the source
transmission terminal and            relays base data transmitted in
response to the request to the destination transmission terminal, and 20the
extended-data relaying unit            transmits information indicating a
request for transmission of extended data to the source transmission
terminal and                 relays extended data transmitted in response
to 25 the request to the destination transmission terminal.  WO
2011/105621PCT/JP2011/054830 102  4. The transmission system according to
any one of claims 1 to 3, further comprising: 



a plurality of the extended-data relay systems; and 5an extended-data relay
requesting unit that requests an extended-data relay system selected from
among the plurality of the extended-data relay systems to start relaying
the extended data; and a base-data relay requesting unit that request a 10
predetermined base-data relay system to start relaying the base data.  5.
The transmission system according to any one of claims 1 to 4, further
comprising: 15a transmission terminal that includes:            an encoding
unit that encodes at least one of image data and audio data into the base
data and the extended data; and a transmitting unit that 20transmits the
encoded base data to the base- data relay system and
transmits the encoded extended data to the extended-data relay apparatus. 












