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DESCRIPTION

TRANSMISSION MANAGEMENT SYSTEM, TRANSMISSION SYSTEM, AND
TRANSMISSION MANAGEMENT SYSTEM PROGRAM

TECHNICAL FIELD

The present invention relates to a transmission
management system that receives a request of start of
communication between a first transmission terminal and a
second transmission terminal when a transmission network
between the first transmission terminal and a relay device

is connected.

BACKGROUND- ART

In recent years, responding to a demand ¢f reduction of
expenses and time for business trips, television conference
systems have spread as an example of a transmission system
that conducts a television conference via a communication
network, such as the Internet. In such a telévision
conference system, the various types of data, for example
image data and audio data are transmitted/received between
the television conference terminals as an example of
transmission terminal to realize the television conference.

Furthermore, in the conventional television conference

system, a relay device is used to relay the data
transmitted from the television conferénce terminal to
another 'television conference terminal. In this case, it
is known that one relay device is selected from a plurality
of candidate reléy devices for each television conference
in order to disperse a load of the relay device (see Patent
Document 1 Japanese Patent Application Laid-Open
Publication No. 2012-50063, which is incorporated herein by

reference in its entirety). After the selection of a relay
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device is completed, a transmission management system that
manages the television conference terminals controls to
connect the television conference terminals with the
selected relay device, so that a television conference can
be ‘commenced between the television conference terminals.
In a case where a new television conference terminal
participates in the television conference in execution, the
transmission management system controls to connect the
television conference terminal newly participating the
television conference with a relay device being used in the
television conference. Consequently, the television
conference terminal newly participating in the television
conference can perform transmission/reception of data
to/from other television conference terminals that are
conducting the television conference via the relay device,
so that participating in the television conference is
realized.

However, conventionally in a related transmission
system, one transmission management system is used to
control the start of communication. In a case where a lot
of the starts of communication occur at the same time, the
single transmission management system should control a
plurality of connections between the transmission terminals
and the relay devices. As a result, that leads
significantly increase of the load applied to the one
transmission management system. In a case where a
plurality of transmission ménagement systems is provided in
order to disperse the loads, a transmission management
system cannot recognize that which relay device is used to
establish the communication when the communication is
started through control by another transmission management
system,. As a result, when a new transmission terminal

participates in the communication, the transmission
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management system cannot determine that which relay device
should be connected to the newly participating transmission
terminal. Therefore, the transmission management system

cannot execute control associated with communication.

DISCLOSURE OF INVENTION

According to one aspect of the invention, a

- transmission management system to receive a request of

start of communication between a first transmission
terminal and a second transmission terminal when the first
transmission terminal and a relay device that relays
information transmitted from the first transmission
terminal are connected via a communication network is
provided. The transmission management system includes a
reception unit to receive an input of communication control
information indicating a transmission management system
capable of executing control associated with start of the
communication using the relay device; and a control request

information transmission unit to transmit control request

-information indicating a request of the control to another

transmission management system capable of executing the
control based on the communication control information
received by the reception unit.

As described above, according to the present invention,
when the first transmission terminal and a relay device is
connected, the transmission maﬁagement system receives
communication control information indicating a transmission
management system capable of executing control associated
with the start of communication using the relay device.
Advantageously the transmission management system can allow
another transmission management system to execute control
based on the communication control iﬁformation, even if the

transmission management system cannot execute the control
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associated with the start of communication.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diagram of a transmission system
according to an embodiment of the present invention.

FIG. 2 is a diagram illustrating a transmission system

working at transmission/reception of image data, audio data,
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and various types of management information.

FIG. 3 is a perspective view of a terminal according

to the embodiment of the present invention.

FIG. 4 is a schematic diagram illustrating hardware

configuration of the terminal according to the embodiment

of the present invention.

FIG. 5 is a schematic diagram of a hardware

configuration of a management system according to an

embodiment of the present invention.

FIG. 6 is a function block diagram of the transmission

system including a terminal, device, and system, according

to the embodiment of the present invention.

FIG.' 7 is a schematic diagram illustrating a concept

of destination list,.

FIG. 8 is a schematic diagram illustrating a concept
of a relay device management table.

FIG. 9 is a schematic diagram illustrating a concept
of terminal authentication management table.

FIG. 10 is a schematic diagram illustrating a concept
of terminal management table.

FIG. 11 is a schematic diagram illustrating a .concept
of destination list management table.

FIG. 12 is a schematic diagram illustrating a concept
of a session management table.

FIG. 13 is a schematic diagram illustrating a concept
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of a state change management table.

FIG. 14 is a schematic diagram illustrating a concept
of a relay device selection management table.

FIG. 15 is a schematic diagram illustrating a seqﬁence
of a process prior to the start of communication between
the terminals.

FIG. 16 is a schematic diagram illustrating a sequence
of a process of informing a change of a state of the
terminals.

FIG. 17 is a schematic diagram illustrating a sequence
of process of selecting a relay device.

FIG. 18 is a flowchart illustrating a process of
selecting the relay device. _

FIG. 19 is a schematic diagram illustrating a sequence
of a process for requesting the start of communication
between the terminals.

FIG. 20 is a schematic diagram illustrating a state
change of the terminals.

FIG. 21 is a flowchart illustrating a process of the
state change'of the terminals.

FIG. 22 is a schematic diagram illustrating a sequence
of a process for starting communication between terminals.

FIG. 23 is a schematic diégram illustrating a sequence
of a pfocess for starting communications among three
terminals.

FIG. 24 is a sequence schematic diagram illustrating a
sequence of a process for terminating communication. '

FIG. 25 is a schematic diagram illustrating a concept
of a destination list of according to alternative

embodiment of the invention.

BEST MODE(S) FOR CARRYING OUT THE INVENTION

<<Overall Configuration of Embodiment>>
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The present invention will be exemplarily described

with the following embodiment of the present invention

'referring to figures associated with the embodiment of the

invention. First, an entire configuration of the present
embodiment will be described with reference to FIGS. 1 and
2. FIG. 1 schematically shows a transmission system
according to the embodiment of the presenf invention. FIG.
2 schematically shows a concept of a transmission and/or
reception state of image data, audic data, and various
types of management information through the transmission
system.

The transmission system of the embodiment may include
a data providing system in which content data is
transmitted from one transmission terminal to the other
transmission terminal in one-way manner, or a communication
system in which information and the like is
transnitted/received to/from among a plurality of
transmission terminals. This communication system is a
system for interactively trénsmitting information among a
plurality of communication terminals (corresponding to
“transmission terminals”) via a communication management
system (corresponding to a “transmission management
system”), and examples of the system include a television
conference system, a videophone system, an audio
teleconference, a voice teiephony system, and a perscnal
computer (éC) screen sharing system, but are not limited
thereto.

In the embodiment, a transmission system, a
transmission management system, and a transmission terminal
will be described on the basis of a television conference
system as an example of the communication system, a
television conference management system as an example of

the communicaticn management system, and a television
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conference terminal as an example of the communication
terminal. That is, the transmission terminal and the
transmission management system of the embodiment are not
only applied to a television conference system, but also to
a communication system and a transmission system.

A transmission system 1 illustrated in FIG. 1
consists of a plurality of transmission terminals (10aa,
10ab, cen )y displays (120aa, 120ab, ...) for each
transmission terminal (10aa, 10ab, ...), a plurality of
relay devices (30a, 30b, 30c, and 30d), a plurality of
transmission management systems (50ab, 50cd), a relay
device selection device 80, a program providing system 90,
and a maintenanée sysfem 100. A plurality of transmission
terminals 10 perform transmission/reception of image data
and audio data, which are exampleé of the content data.
Note that an image of the image data may be a video image
or a still image, and may be both of a video image and a
still image. In the embodiment, a video image as an
example of the image data will be described.

Note that, hereinafter, the “transmission terminal”
is simply referred to as “terminal”, the “transmission
management system” is simply referred to as a “management
system”; and the “relay device selection device” is simply
referred to as a “selection device.” Furthermore, any
management systeﬁ from among the plurality of management
systems (50ab and 50cd) is referred to as a “management
system 50”, any terminal from among the plurality of
terminals (10aa, 10ab, ...) is referred to aé a “terminal
107, any display from among the plurality of displays
(120aa, 120ab, ...) is referred to as a “display 1207, and
any relay device from among the plurality of relay devices
(30a, 305, 30c, and 30d) is referred to as a “relay device

30-1’
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As illustrated in FIG. 2, a management information
session sei for performing transmission/reception of
various types of management information via the management
system 50 is established between the terminals 10 in the
transmission system 1. Furthermore, a session for
performing transmission/reception of image data and audio
data via the relay device 30 is established between the

terminals 10. Here, the session for performing

‘transmission/reception of image data and audio data is

illustrated as content data session sed in a comprehensive
manner.

The terminal 10 illustrated in FIG. 1 performs
transmission/reception of content data, for example image
data and audio data, to communicate with other terminals 10.
That is, the communication in the embodiment includes the
transmission/reception of image data as well as that of
audio data. Alternatively, the termihal 10 may only
perform the transmission/reception of audio data not image
data. The relay device 30 selected from among the
plurality of relay devices 30 by the selection device 80
relays the content data to the terminals 10.

A plurality of routers (70a, 70b, 70c, 70d, 70ab, and
70cd) select an optimal route for the content data. Note
that, hereinafter, any router from among the routers (70a,
70b, 70c, 70d, 70ab, and 70cd) is referred to as a “router
70."

The program providing system 90 includes a hard disk

(HD) 204 described below, in which a terminal program for

' causing the terminal 10 to realize the various functions

(or, causing tlie terminal 10 to function as various means)
is stored, and is capable of transmitting the terminal
program to the terminal 10. The HD 204 of the program

providing system 90 stores a relay device program for
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causing the relay device 30 to realize the various
functions (or, causing the relay device 30 to function as
various means), and the program providing system 90 is
capable of transmitting the relay device program to the
relay device 30. The HD 204 of the program providing
system 90 stores a selection device program for causing the
selection device 80 to realize the various functions (or, |
causing the selection device 80 to function as various
means), and the program providing system 90 is capable of
transmitting the selection device program to the selection
device 80. The HD 204 of the program providing system 90
stores a maintenance system program for causing the
maintenance system 100 to realize the various functions (or,
causing the maintenance system 100 to function as various
means), and is capable of transmitting the maintenance
system 100 to the maintenance system program.

The maintenance system 100 is a computer that performs
maintenance, management, and repair of at least cone of the
terminal 10, the relay device 30, the management system 50,
the selection device 80, and the program providing system
90. For example, in a case where the maintenance system
100 is domestically disposed , and the terminal 10, the
relay device 30, the management system 50, the éelection
device 80,land the program providing system 90 are
internaticnally disposed, the maintenanqe system 100
remotely performs maintenance, management, and repair of at
least one of the terminal 10, the relay device 30, the
management system 50, ‘the selection device 80, and the
program providing system 90 via the communication network 2.
The maintenance system 100 may perform maintenance or
management of a model number, a serial number, 'a customer,
inspection, and a trouble history of at least cne of the

terminal 10, the relay device 30, the management system 50,
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the selection device 80, and the program providing system
90, not via the communication network 2.

By the way, the terminals (10aa, 10ab,...), the relay
device 30a, and the router 70a are connected by the LAN Z2a
so that they are able to communicate with each other. The
terminals (10ba, 10bb,...), the relay device 30b, and the
router 70b are connected by the LAN 2b so that they can
communicate with each other. The management system 50ab,
the LAN 2a and the LAN 2b are connected by a leased line
2ab including the router 70ab so that they can communicate
with each other, and are built in a predetermined region A.
For example, the region A may be Japan, the LAN 2a may be
built in a Tokyo office, and the LAN 2b may be built in an
Osaka office. The management system 50ab manages the state
of the terminal (10aa, 10ab, ..., 10ba, 1l0bb, ...)
connected to the LAN 2a or the LAN 2b, and controls
connections between the terminals 10 by using the relay
devices (30a and 30b).

Meanwhile, the terminals (10ca, 10cb,...), the relay
device 30c, and the router 70c are connected by the LAN 2c
so that they can communicate with each other. The
terminals (10da, 10db,...), the relay device 30d, and the
router 70d are connected by the LAN 2d so that they can
communicate with each other. The management system 50cd,
the LAN 2c¢, and the LAN 2d are connected by a leased line
2cd including the router 70cd so that they can communicate
with each other, and are built in a predetermined region B.
For example, the region B may be the United States of
America, the LAN 2c is built in a New York office, and the
IAN 2d is built in Washington D.C. office. The region A is
connected to the Internet 2i throﬁgh the router 70ab and
the region B is also connected to the Internet 2i through

the router 70cd, so that the region A and the region B can
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communicate with each other. The management system 50cd
manages the states of the terminals (10ca, 10cb, ...10da,
10db, ...) connected to the LAN 2c or the LAN 2d, and
controls connection between the terminals 10 By using the
relay ‘devices (30c and 30d).

In addition, the selection device 80, the program
providing system 90, and the maintenancé system 100 are
connected with the terminals 10, the relay devices 30, and
the management systems 50 via the Internet 2i so that they
can communicate with each other. The selection device 80,
the program providing system 90, and the maintenahce system
100 may be disposed in the region A or the region B, or may
be disposed in any region other than these regions. |

Note that, in the embodiment, the .communication
network 2 of the embodiment is built by the LAN 2a, the LAN
2b, the leased line 2ab, the Internet 2i, the leased line
2cd, the LAN 2c, and the LAN 2d. This communication
network 2 may include communication portions in which not
only wired communication but also wireless communication by
Wireless Fidelity (WiFi), Bluetooth (registered trademark),
and the like is performed. - )

Note that each terminal 10 may be used for
communication not only among a plurality of offices and.
between different rooms within the same office, but also
wiﬁhin.the same room, and between the outdoors and the
indoors or between the outdoors and the outdoors.' In a
case wheére each terminal iO is used outdoors, wireless
communication using a mobilé phone communication network,
and the like may be performed.

<<Hardware Configuration of Embodiment>

Nekt, a hardware configuration of the embodiment will

be described. First, a hardware configuration of the

terminal 10 will be described with reference to FIGS. 3 and
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FIG. 4. FIG. 3 shows an appearance of the terminal
according to the embodiment of the present invention. FIG.
4 shows a hardware configuration of the terminal according
to the embodiment of the present invention. Note that
hereinafter, the longitudinal direction of the terminal 10
is referred to as an X-axis direction, a direction
perpendicular to the X-axis direction in a horizontal
surface is referred to as a Y-axis direction, and a
direction perpendicular to the X-axis direction and the Y-
axis direction (vertical direction) is referred to as a Z-
axis direction. .

As illustrated in FIG. 3, the terminal 10 includes a
housing 1100, an arm 1200, and a camera housing 1300. An
inlet plane (not shown) in which a plurality of inlet holes
are formed is provided in a front-side wall plane 1110 of
the housing 1100, and an outlet plane 1121 in which a
plurality of outlet holes are formed is provided in a rear-
side wall plane 1120 of the housing 1100. With this
structure, ambient air can be introduced into the terminal
10 from a front of the terminal through an inlet plane (not
shown), and discharged to a rear of the terminal through
the outlet plane 1121, by driving a cooling fan built in
the housing 1100. A sound pickup hole 1131 is formed in a
right-side wall plane 1130 of the housing 1100, and.a sound
like. a voice, an audio, and a noise, can be picked up by a
built-in microphone 114 described below. |

An operation panel 1150 is formed on a surface of the
housing 1100 at a side of the right-side wall plane 1130.
This operation panel 1150 is provided with a plurality of
operation buttons (108a to 108e), a power supply switch 109,
and an alarm lamp 119 described below, and a sound output
1151 is formed with a plurality of audio output -holes for

allowing the audio output from a built-in speaker 115 to
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pass through. Also, a housing unit 1160 with a recess for
resting the arm 1200 and the camera housihg 1300 is formed
on the surface of the housing 1140 at a side of a left-side
wall plane 1140. A plurality of connection ports (1132a to
1132¢c) for electrically connecting a cable to an external
equipment connection I/F 118 described below are provided
on the right-side wall plane 1130 of the housing 1100. Onl
the other hand, a connection port (not shown ) for
electrically connecting a cable 120c for a display 120 to
the external equipment connection I/F 118 described below
is provided on the left-side wall plane 1140 of the housing
1100.

Note that, hereinafter, any operation button from

~among the operation buttons (108a to 108e) the operation

buttons (108a to 108e) is referred to as an “operation
button 108”, and any connection port from among the
connection'ports (1132a to 1132c) is referred to as a
“connection port 1132.”

Next, the arm 1200 is attached to the housing 1100
with a torgue hinge 1210, so that the arm 1200 is

rotatable up and down within a range of a tilt angle 61

of 135 degrees relative to the housing 1100. FIG. 3

illustrates a state of the tilt angle 81 of 90 degrees.

A built-in camera'121 described below is provided
ins;de the camera housing 1300, and can take an image of a
user, a document, a room, and the like. Also, a torgue
hinge 1310 is formed inside the camera housing 1300; The
camera housing 1300 is attached to the arm 1200 with the
torque hinge 1310. The camera housing 1300 is attached to
the arm 1200 with the torque hinge 1310, so that the camera
housing 1300 is rotatable up and down and right and left

within a range of a pan angle 02 of + 180 degrees and of a
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tilt angle 03 of + 45 degrees relative to the arm 1200, if
an angle of the arm illustrated in FIG. 3 is defined as 0
degrees.

As illustrated‘in FIG. 4, the terminal 10 of the
embodiment includes a central processing unit (CPU) 101
that controls an operation of the entire terminal 10, a
read only memory (ROM) 102 that stores the terminal program,
a random ‘access memory (RAM) 103 used as a work area of the
CPU 101, a flash memory 104 that stores various types of
data, for example image data and/or audio data, a solid
state drive (SSD) 105 that controls reading/writing of
various types of data for the flash memory 104 according to
instructions from the CPU 101, a media drive 107 that
controls reading/writing (storing) of data for a recording
medium 106, for example a flash memory, an operation button
108 operated when a destination of the terminal 10 is
selected, a power supply switch 109 for turning ON/OFF of
a power supply of the terminal 10, and a network I/F
(interface) 111 for data transmission via the
communication network 2 described below.

The terminal 10 includes the built-in camera 121 that
obtains image data by taking an image of a subject
according to instructions from the CPU 101, an image sensor
I/F 113 to control driving of the camera 121, a built-in
miicrophone 114 to receive a voice and audio, a built—-in
speaker 115 to output a voice and audio, an audio
input/output I/F 116 to process input/output of an audio
signal between the microphone 114 and the speaker 115
according to instructions from the CPU 101, a display I/F
117 to transmit image data to the external display 120
according to instructions from the CPU 101, an external
equipment connection I/F 118 to connect the terminal 10

with various types of external equipment, an alarm lamp
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119 to alert an error of the various functions of the
terminal 10, and a bus line 110, for example an address
bus and a data bus, to electrically connect the above-
described elements each other, as illustrated in FIG. 4.

The display 120 is a display unit made of a liguid
crystal or an organic EL, which displays an image of the
subject, an operation icon, and the like. Also, the
display 120 is connected to the display I/F 117 through a
cable 120c. The cable 120c may be one of a cable for an
analog RGB (VGA) signal, a cable for a component video, and
a cable for a high-definition multimedia interface (HDMI)
or for a digital video interactive (DVI) signal.

Theléamera 121 includes a lens and a solid-state image
sensor that converts light into an electric charge to
electronically process the image (video) of the subject.

As the scolid-state image sensor, a charge coupled device
(CCD), the complementary metal oxide semiconductor (CMOS),
and the like may be available.

Each of external equipments, for example an e#ternal
camera, an external microphone, and an external speaker, is
capable of electrically connected with the external
equipment connection I/F 118 through a universal serial bus
(USB) cable inserted into the connection port 1132 of the
housing 1100 illustrated in FIG. 3. 1In a case where the
external camera is connected, the external camera is driven
in priority to the built-in camera 121 according to
instructions from the CPU 101. Similarly, in a case where
the external microphone is connected or the external
speaker is connected, the external microphone or the
external speaker is driven in priority to the built-in
microphone 114 or the built-in speaker 115 according to
instructions from the CPU 101.

Note that the recording medium 106 is configured to be
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detachable to the terminal 10. Not limited to the flash
memory 104, as long as nonvolatile memory that performs
reading/writing of daté according to instructions from the
CPU 101, electrically erasable and programmable ROM
(EEPROM) and the 1like may be used.

A computer-readable recording medium (recording
medium 106, and the 1like), in which a terminal program file
is recorded thereon with an installable or executable
format, may be distributed. Also, the terminal program may
be stored in the ROM 102 instead of the flash memory 104.
Note that the embodiment of the terminal 10 has been
described referring to FIGS. 3 and 4, of the invention but
the terminal of the invention is not limited to the
embodiment. For example, the appearance and the hardware
may be a typical desktop or notebook personal computer. In
this case, the camera and the microphorne may not be
necessarily built in the terminal and may be externally
equipped'with the terminal. -

Next, hardware configurations of the management system
50, the relay device 30, the selection device 80, the
program providing system 90, and the maintenance system 100
will be described with reference to FIG. 5. FIG. 5 is a
hardware configuration diagram of a management system
according to an embodiment of the present invention. Note
that the relay device 30, the management system 50, the
selection device 80, the program providing system 90, and
the maintenapce system 100 respectively have the same
appearance as a typical server/computer. Therefore,
description of the appearance is omitted.

The management system 50 includes a CPU 201 that
controls an operation of the entire management system 50,
a ROM 202 that stores a program to drive the CPU 201, for

example an initial program loader (IPL), a RAM 203 used as
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a work area of the CPU 201, an HD 204 that stores various
types of data, for example a transmission management
program, a hard disk drive (HDD) 205 that controls
reading/writing of various types of data from/to the HD
204 according to instructions from the CPU 201, a media
drive- 207 that controls reading/writing {storing) of data
from/to the recording media 206 for example flash memory,
a display 208 that displays various types of information,
for example a cursor, a menu, a window, a character; and
an image, a network I/F 209 to transmit data via the
communication network 2, a keyboard 211 including a
plurality of keys to input a character, a numerical value,
various instrﬁctions, and the like, a mouse 212 that
selects/executes various instructions, selects an object to
be processed, moves the cursor, and the like, a CD-ROM
drive 214 that controls reading/writing of various types of
data from/to the detachable recording medium, for example
a compact disc read only memory (CD-ROM) 213, a clock 215
as a built-in clock of the management system 50, and a bus
line 210, for example an address bus and a data bus for
electrically cdnnecting the elements with each other as
illustrated in FIG. 5.

Note that a computer-readable recording medium, for
example the recording medium 206 and the CD-ROM 213, in
which the above-described transmission management program
file is recorded thereon with an installable or executable
format, may be distributed. Alternatively, the above-
described transmission management program may be stored in
the ROM 202 instead of the HD 204.

The relay device 30, the selection device 80, the
program providing system 90, and the maintenance system 100
include a hardware configuration similar to the above-

described management system 50, and therefore, detailed
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descriptions thereof are omitted. However, a relay device
program, a selection device program, a program-providing
program, and a maintenance program for controlling the
relay device 30, the selection device 80, the program
providing system 90, or the maintenance system 100 are
recorded in the HD 204. Even in this case, a computer-
readable recording medium, for example the above-described
recording medium 206 and CD-ROM 213, iﬁ which the program
files are recorded thereon with an installable or
executable format may be distributed. Alternatively, the
above~described programs may be stdred in the ROM 202
instead of the HD 204. Note that as other examples of the
above-described detachable fecording medium, a computer-
readable recording medium, for example a compact disk drive
(CD—B), a digital versatile disk (DVD), and a blue-ray
disk , in which the program filés are recorded thereon, may
be distributed.
<<Functional Configuration of Embodiment>>

Next, a functional configuration of the embodiment
will be described with reference -to FIG. 6. FIG. 6 is a
function block diagram of the terminal, device, and system
that configure the transmission system according to the
embodiment of the present invention. In FIG. 6, the
terminal 10, the relay device 30, and the management system
50 are connected via a communication network 2 so that they
can communicate with each other. Here, the program
providing system 90 and the maintenance system 100
illustrated in FIG. 1 are omitted from Fig. 6 because they
are directly associated with a television conference
communication.
<Functional Configuration of Terminal>

The terminal 10 includes a transmission/reception unit

11, an operation input reception unit 12, a login reguest
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unit 13, an image capturing unit 14, an audio input unit
15a, an audio output unit 15b, a display management unit 16,
a storing/readoﬁt processing unit 19, and a destination
list creation unit 20. These units are configured as the
functions or means to function to be realized by operation
of any one of the configuration elements illustrated in FIG.
4 according to instructions from the CPU 101 in response to
a terminal program read from the flash memory 104 and
developed on the RAM 103. Further, the terminal 10
includes a storage unit 1000 built by the RAM 103
illustrated in FIG. 4 and the flash memory 104 illustrated
in FIG. 4. The storage unit 1000 stores a destination list
box 1100~-1 illustrated in FIG. 7. Note that FIG. 7 shows a
concept of a destination list.

(Functional units of Terminal)

Next, functional configurations of the terminal 10
will be described with reference to FIGS. 4 and 6. Note
that, hereinafter, in describing the function of each
element of the terminal 10, a relation between the function
of each element and the main elements for realizing the
function of each elemeﬁt of the terminal 10 illustrated in
FIG. 4 will also be described.

The transmission/reception unit 11 is realized by .
instructions from the CPU 101 illustrated in FIG. 4 and by
the network I/F 111 illustrated in FIG. 4, and performs
transmission/reception of various types of data (or
information) with other terminal, device, or system via the
communication network 2. The transmission/reception unit
11 starts receiving state information that indicates the
state of the terminal 10 to be a destination candidate from
the management system 50 prior to starting communicati&n
with other terminals 10. Note that this state information

indicates an operating state of each terminal 10 (online or
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offline, in a meeting even online, and the 1like). Also,
this state information indicates not only the operating
state of each terminal 10, but also various states, for
example the cable 120c being off, -an audic being output
only without an image, the audio output being
suspénded(MUTE), and the like, in the terminal 10.
Hereinafter, an example in which the state information
indicates an operating state is described.

The operation input reception unit 12 is realized
according to instructions from the CPU 101, an operation
button 108 and a power supply switch 109 illustrated in FIG.
4. A user can input various inputs through the operation
input reception unit 12. For example, when the user turns
ON the power supply switch 109 illustrated in FIG. 4, the
operation input reception unit 12 illustrated in FIG. 6
turns ON the power supply responding to the power supply ON.

The login request unit 13 is realized according to
instructions from the CPU 101 illustrated in FIG. 4. The
login request unit 13 automatically transmits login request
information that indicates a request of login from the
transmission/reception unit 11 to the management system 50
via the communication network 2 upon receiving the above-
described turning ON of the power supply. When the user
turns OFF the power supply switch 109, the
transmission/reception unit 11 transmits state information
that indicates turning OFF of the power supply to the
management system 50, and then the operation input
reception unit 12 turns OFF the power supply completely.
Consequently, the management system 50 can recognize that
the terminal 10 has turned from power ON to power OFF.
Note that, in the present embodiment, the terminals (lOaa,
i0ab, ..., 10ba, 10bb, ...) on the LANs (2a and 2b) are

connected with the management system 50ab, and the



10

15

20

25

30

WO 2013/172484 PCT/JP2013/064548

21

terminals (10ca, 10cb, ..., 10da, 10db, ...) on the LANs
(2c and 2d) are connected with the management system 50cd.

The image capturing unit 14 is realized according to
instructions from the CPU 101 illustrated in FIG. 4, the
camera 121 and the image sensor I/F 113 illustrated in FIG.
4. The image capturing unit 14 takes an image of a subject,
and outputs image dafa of the subject.

The audio input unit 15a is realized according to
instructions from the CPU 101 illustrated in FIG. 4 and the
audic input/output I/F 116 illustrated in FIG. 4. After
usef’s voice is converted into an audio signal by the
microphone 114, the audio input unit 15a inputs audio data
associated with the audio signal. The audioc output unit
15b is realized according to instructions from the CPU 101
and by the audio input/output I/F 116 illustrated in FIG. 4.
The audio output unit 15b outputs to the speaker 115 the
audio signal associated with the audio data, and outputs an
audio from the speaker 115.

The display management unit 16 is realized according
to instructions from the CPU 101 and by the display I/F 117
illustrated in FIG. 4. The display management unit 16
contréls transmission of received image data to the display
120.

The display management unit 16 also displays a
destination list including destination names to the display
120 based on information received from the management
system 50. For example, the destination list box 1100-1
illustrated in FIG. 7 is displayed on the display 120 by
the display management unit 16. On the destination list
box 1106—1, destination names 1100-2, for example “Tokyo
office, AB terminal”, icons (1100-3a, 1100-3b, 1100-3c,
1100-3d) that indicate states of the terminals 10 of

respective destination names, and an icon 1100-4 that
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indicates a region are displayed on the display 120. Among
them, the icon 1100-3a indicates that communication with
this terminal is not possible because a terminal, whibh is
one of the destination candidates, is aﬁ QFF line
(hereinafter, this state is referred to as “0Offline”), and
that communication with this terminal is not possiblé. The
icon 1100-3b indicates that the terminal 10, which is one
of the destination candidates, .is ready prior to starting
communication (hereinafter, this state is referred to as
“None”). The icon 1100-3c¢ indicates that the terminal 10,

which is one of the destination candidates, is requesting

- communication with other terminals (hereinafter, this state

is referred to as “Calling”), or requested communication
from other terminals 10 (hereinafter, this state is
referred to as “Ringing”). The icon 1100-3d indicates
that the terminal, has accepted the request (hereinafter,
this state of the terminal 10 is referred to as “Accepted”),
or that the terminal 10, which is one of the destination
candidates, is communicating with other terminals 10
(hereinafter, this state is referred to as “Busy”). Also,
a séroll bar 1100-5 is displayeq at a right side in the
destination list box 1100-1. An upward-pointing triangular
icon and a downward-pointing triangular icon are displayed
in the scroll bar, by selecting either icon, destination
name of the destination candidate that has not been
displayed and an icon that indicates a state thereof are
displayed.

The storing/readout processing unit 19 is realized
according to instructions from the CPU 101 and by the SSD
105 illustrated in FIG. 4, or according to instructions
from the CPU 101. The storing/readout processing unit 19
stores various types of data in the storage unit 1000 and

reads out various types of data stored in the storage unit
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1000. The storage unit 1000 stores a terminal
identification (ID) for identifying the terminal 10, a
password, and the. like. In addition, the storage unit
1000 is overwritten with image data and audio data recéived
in communicating with a déstination terminal every time the
data is received. Among the data, an image is displayed on
the display 120 with image data prior to being overwritten,
and an audio is output from the speaker 115 with audio data
prior to being overwritten. Note that each IDs, for
example the terminal ID in the embodiment, indicate
identification information including a language, a
character, a sign, and various symbols, for uniquely
identifying the terminal 10 and the like. Also, the IDs
may be identification information consisting of a
combination of at least two from the language, the
character, the sign, and the various symbols, described
above.

The destination list creation unit 20 creates and
updates the destination list in which the state of tﬁe

terminal 10 of the destination candidate is illustrated by

_the icon as illustrated in FIG. 7 based on information

received from the management system 50.
<Functional Configuration of Relay Device >

The relay device 30 includes a transmission/reception
unit 31, a relay device 32, and a storing/readout
processing unit 39. These units are configured as the
functions or means to function to be realized by operation
of any qf.the configuration elements illustrated in FIG. 5

according to instructions from the CPU 201 in response to a

. relay device program read from HD 204 and developed on the

RAM 203. The relay device 30 includes a storage unit
3000 built by the 'RAM 203 illustrated in FIG. 5 or the HD
204 illustrated in FIG. 5, and the like.
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(Functional Units of Relay Device)

Next, functional configurations of the relay device’30
will be described. Note that, hereinafter, in describing
the function of the relay device 30, a relation between the
function and main elements for realizing the function of
the relay device 30 from among the configuration elements
iilustrated in FIG. 5 will also be described.

The transmission/reception unit 31 of the relay device
30 illustrated in FIG. 6 is realized according to
instructions from the CPU 201 and by the network I/F 209
illustrated in FIG. 5. The transmission/reception unit 31
performs transmission/receptionlof various types of data
{(or information) to/from other terminal, device, or system'
via the communication network 2. The relay device 32 is
realized according to instructions from the CPU 201

illustrated in FIG. 5. The relay device 32 relays content

data transmitted/received between the terminals 10 in the

content data session sed via the transmission/reception
unit 31. The storing/readout processing unit 39 is
realized according to instructions from the CPU 201 and by
the HDD 205 illustrated in FIG. 5. The storing/readout
processin@ unit 39 stores the various types of data in the
storage unit 3000 and reads out the various types of data
stored in the storage unit 3000.
<Functional Configuration of Management System>

The management system 50 includes a
transmission/reception unit 51, a terminal authentication
unit 52, a state management unit 53, a terminal extraction
unit 54, a state extraction unit 55, a communication
control determining unit 56, a session management unit 57,
and a storing/readout processing unit 59. These units are
configured as the functions or means to function to be

realized by operation of any one of the configuration
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elements illustrated in FIG. 5 according to instructions
from the CPU 201 in response to a management system program
read from the HD 204 and developed on the RAM 203. Also,
the management system 50 includes a storage unit 5000 built
by the HD 204 illustrated in FIG. 5.

(Relay Device Management Table)

A relay device management DB 5001 configured from a
relay device management table illustrated in FIG. 8 is
built in the storage unit 5000. Note that FIG. 8(a) shows
a concept of a relay device management table managed in the
management system 50ab, and FIG. 8(b) shows a concept of a
relay device management table managed in the management
system 50cd. The own management system 50 can control the
connection of each relay device 30. The relay device ID of
each relay device 30 and a password associated with each
relay device ID are managed in the relay device management
table. For example, a password for connecting to tﬁe relay
device 30a identified by a relay device ID of
“111la@jp.oco.com” is “xxxx” in the relay device management
table illustrated in FIG. 8(a). In the present embodiment,
the relay device ID includes domain information
(communication control information) for example
“jp.oo.com”, which indicates that the management system 50
can control the start or termination of communication
using the relay device 30 identified by the relay device ID.
Note that, hereinafter, the relay device ID is referred to
as simply “111a” by omitting the domain information of
“jp.oo.com”, if there are no explicit reasons.

(Terminal Authentication Management Table)
A terminél authentication management DB 5002
configured from a terminal authentication management table
illustrated in FIG. 9 is built in the storage unit 5000.

Note that FIG. 9(a) shows a concept of a terminal
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authentication management table managed in the management
system 50ab, and FIG. 9(b) shows a concept of a terminal
authentication management table managed in the management
system 50cd. The terminal ID assigned to all terminals 10
and a password associated with each terminal ID of all
terminals 10 connected to the an maﬁagement system 50 are
managed 4in, the terminal authentication management table.
For example, the terminal ID of the terminal 10aa is
“0laa@jp.oo.com”, and the password is “aaaa” in the
terminal authentication management table illustrated in FIG.
9(a). In the present embodiment, the terminal ID includes
domain information (terminal connection information) for
example “jp.oo.com”, which indicates that the terminal 10
identified by the terminal ID is connected with the
management system 50. Note that, hereinafter, the terminal
ID is referred to as simply “0laa”-by omitting the domain
information of “jp.oco.com”, if there are no explicit
reasons. |
(Terminal Management Table)

Further, a terminal management DB 5003 configured from
a terminal management table as an example of a state
management unit illustrated in FIG. 10 is built in the
storage unit 5000. Note that FIG. 10(a) is a conceptual
diagram illustrating a terminal management table managed in
the management system 50ab, and FIG. 10(b) is a conceptual
diagram illustrating a terminal management table managed in
the management system 50cd. In the terminal management
table, a destination name when the terminals 10 are
destinations and the state information of the terminals 10
are associated with each other and managed for each
terminal ID of the terminals 10. For example, in the
terminal management table illustrated in FIG. 10, the

terminal 10aa having the terminal ID of “0laa” has the
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destination name of “Tokyo office AA terminal” and the
operating state of. “None”. ‘ ‘
{Destination List Management Table)

A destination list management DB 5004 configured from
a destination list management table illustrated in FIG. 11
is built in the storage unit 5000. Note that FIG. 11 (a)
shows a concept of a destination list management table
managed in the management system 50ab, and FIG. 11(b) shows
a concept of a destination list management table managed in
the management system 50cd. In this destination list
management table, for terminal ID of terminal 10 submitting
a request of the start of communication, all terminal IDs
of the terminals 10 registered as the destination
candidates capable of communication are associated with the
terminal ID of the terminal 10 connected to the own
management system 50 . For example, in the destination
list management table illustrated in FIG. 11 (a), a
destination candidate to which the start of communication
in a televisioh conference can be requested from the
terminal 10aa as a requestor having the terminal ID of
“0laa” is the terminal 10ab-having the terminal ID of
“0lab”. Note that the.destination list management table
controls the terminal ID of the terminal 10 connected to
other management system 50 as the terminal ID of the
terminal 10 of the destination candidate. Consequently,
for example, 'the terminal 10aa conneéted to the management
system 50ab can select the terminal 10db connected to other
management system 50cd as a destination. This destination
candidate is updated by being added or deleted by a request
of addition or deletion to the management system 50 from an
arbitrary terminal 10.

(Session Management Table)

A session management DB 5005 configured from a
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session management table illustrated in FIG. 12 is built in
the storage unit 5000. Note that FIG. 12(a) shows a
concept of a session management table managed in the
managenent system 50ab, and FIG. 12(b) shows a concept of a
session management table managed in the management system
50cd. 1In the session management table, for each session ID
for identifying a content data session sed between the
terminals 10, the relay device ID for identifying the relay
device 30 to be used for relaying content data in the
content data session sed, and the terminal ID for
identifying the terminal 10 which is running communication
in the content data session sed, are associated with each
other and managed. Note that the session ID may be
identification information, for example a meeting ID, a
communication ID, and a telephone call ID, which identifies
an event such as a meeting, communication, and a telephone
call, which corresponds to the content data session sed.
For example, in the session management table illustrated in
FIG. 12(a), the relay device 30a having the relay device D
of “11la” in the content data session sed identified by the
session ID of “seOi@jp.oo.com” relays content data between
the terminals 10ab and 10db. In the present embodiment,
the session ID includes domain information (communication
control information) such as “jp.oo.com”, which indicates
the management system 50 that can control the start or
ftermination of communication in the content data session
sed identified by the session ID. Note that, when the
session ID is described below, it is simply referred to as
“seQl” by omitting the domain information of “jp.oo.com”,
if there are no explicit reasons.
(State Change Management Table)
A state change management DB 5009 configured from a

state change management table illustrated in FIG. 13 is



.10

15

20

25

30

WO 2013/172484 PCT/JP2013/064548

29

built in the storage unit 5000. Note that FIG. 13 shows a
concept of a state change management table. In the state
change management table of FIG. 13(a), the management
information transmitted from the terminal 10, -state
information before change that indicates the state of the
terminal 10 before change, and state information after
change that indicates the state of the terminal 10 after
change are associated with each other and managed. Note
that, in the state éhange management table of FIG. 13(a),
management information of “Call” indicates that other

terminal 10 requests participation to the session when the

.content data session sed is established between the

terminals IQ.‘_Also, management information of “Join”
indicates that the terminal 10 requests the start of relay
of content data. Management information of “Leave”
indicates that the terminal 10 requests termination of
communication.

If the state of not only a source terminal 10 of the
management information but also the state a destination
terminal 10 are changed, control based on the management
information is performed using the state change management
table of FIG. 13(b). The state change management table of
FIG. 13(b) manages the terminal information that indicates
a source or a destination of management\information by
associating with information listed in the state change
management table of FIG. 13(a). For example, when the
management system 50 receives the management information
of “Invite”, the state of communication of the terminal 10
as the source of management information is changed from
“None” to “Inviting”, the state of communication of the
terminal 10 as the destination is changed from “None” to.
“Invited”. Note that the management information of

“Invite” indicates that the terminal 10 requests the start
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of communication. The management information of “Ring”
indicates that the terminal 10 rings a dial tone iﬁ
response to the request of the start of communication. The
management information of “Accept” indicates that the
terminal 10 accepts the start of communication. The state
information of “Inviting” indicates that the terminal is
requesting the start of communication, and the state
information of “Invited” indicates that the terminal is
being requested the start.of communication.

(Functional Configurations of Management System)

Next, functional configurations of the management
system 50 will be described. Note that, hereinafter, in
describing the functional configurations of the management
system 50, a relation between the functional configurations
and principal configuration elements for realizing the
functional configurations of the management system 50 from
among the configuration elements illustrated in FIG. 5 will
also be described.

The transmission/reception unit 51 may be a reception
unit, a communication control unit, control request
information transmission unit, a start information
transmission unit, a state information before change
reception unit, and/or a state information after change
transmission unit. The transmission/reception unit 51 is
realized according to instructions from the CPU 201 and.by
the network I/F 209 illustrated in FIG. 5. The
transmission/reception unit 51 performs
transmission/reception of various types of data (or
information) to/from other terminal, device or system via
the communication network 2. The transmission/reception
unit 51 receives a request of the start of communication by
receiving the start request information from the terminal

10. Control associated with the start of communication is
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executed by transmitting relay device connection
information for connecting the relay device 30 to the
terminal 10. Also, the transmission/reception unit 51
transmits to other management system 50cd the control
request information of requesting control associated with
the start of communication between the terminals 10. Also,
the transmission/reception unit 51 transmits to the
terminal 10 operating communication in the session the
terminal ID of the terminal 10 to participate in the
content data session sed and participation notification
(the start information) including the session ID. Also,
the transmission/reception unit 51 receives or transmits
the state information after change that indicates the state
of the terminal 10 after change.

The-terminal authentication unit 52 is realized
according to instructions from the CPU 201 illustrated in
FIG. 5. The terminal authentication unit 52 searches the
terminal authentication management table (see FIG. 9) of
the storage unit 5000 using the terminal ID and the
password as search keys included in the login request
information received via the search key
transmission/reception unit 51, and performs terminal
authentication by determining whether the same terminal ID
and the password are managed in the terminal authentication
management table.

The state management unit 53 is realized according to
instructions from the CPU 201 illustrated in FIG. 5. The
state management unit 53 stores and manages the terminal ID
of the requestor terminal, the state information indicating
the operating state of the requestor terminal, and the IP
address of the requestor terminal in the terminal
management table (see FIG. 10) in association with each

other in order to control the operating state of the
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requestor terminal that has requested login. The state
management unit 53 as an eﬁample of a first change
processing unit changes the state information managed by
the terminal management table when the operating state of
the terminal 10 is changed based on control by the own
management system 50. The state management unit 53 as an
example of a second change processing unit changes the

state information managed by the terminal management table

based on the state information after chadnge transmitted

from another management system 50 when the operating state
of the terminal 10 is changed based on control by the
another management system 50.

The terminal extraction unit 54 is realized according
tc instructions from the CPU 201 illustrated in FIG. 5. The
terminal extraction unit 54 searches the destination list
management table (see FIG, 11)'by using the terminal ID of
the requestor ternminal that has requested login as a key,
and extract and reads out a terminal ID of a terminal 10 of
a destination candidate. The terminal extraction unit 54
searches the destination management table by using the
terminal ID of the requestor terminal that has requested
login as a key, and extracts a terminal ID of another
requestor terminal that registers the términal ID of the
requestor terminal as a candidate of the destination
terminal.

The state extraction unit 55 is realized according to
instructions from the CPU 201 illustratea in FIG. 5. The
state extraction unit 55 searches the terminal management
téble {see FIG. 10) by using' the terminal ID of the
destination terminal candidate extracted by the terminal
extraction unit 54 as a search key, and reads out the
operating state for each terminal ID extracted by the

terminal extraction unit 54. Consegquently, the state
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extraction unit 55 can extract the operating state of the
destination terminal candidate capable of communicating
with the requestor terminal that has requested login. In

addition, the state extraction unit 55 searches the

management table by using the terminal ID extracted by the

terminal extraction unit 54 as a search key, and acquires
the operating state of the requestor terminal that has
requested login.

The communication control determining unit 56 is
realized according to instructions from the CPU 201
illustrated in FIG. 5. The communication control
determining unit 56 determines whether control associated
with the start of communication should be operated or not
by the own management system 50 based on the domain
information included in the relay device ID selected by the
selection device 80. '

The session management unit 57 is realized according

~to instructions from the CPU 201 illustrated in FIG. 5. The

session management unit 57 generates a session ID for
identifying a content data sessicon sed every time when the
content data session sed between the terminals 10 is newly
established. The session management unit 57 stores in the
session management table (see FIG. 12), the session ID, the
terminal ID for identifying the terminal 10 that operates
communication in the session, and the relay device ID of
the relay device 30 to be used in the session in the
session management table (see FIG. 12) in the manner that
they are associated with each other.

The storing/readout processing unit 59 is realized
according to instructions from the CPU 201 and by the HDD
205 illustrated in FIG. 5. The storing/readout processing
unit 59 performs processing of storing various types of

data in the storage unit 5000 and reading out of the
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various types of data stored in the storage unit 5000.
<Functional Configuration of Selection Device>

The selection device 80 includes a
transmission/reception unit 81, a selection unit 82, and a
étoring/readout processing unit 89. These units are
configured as the functions or means to function to be
realized by opération of any one of the configuration
elements illustrated in FIG. 5 according to instructions

from the CPU 201 in response to a management system program

‘read from the HD 204 and developed on the RAM 203. The

selection device 80 includes a storage unit 8000 built by
the HD 204 illustrated in FIG. 5.
(Relay Device Selection Management Table)

A relay device selection management DB 8001 as an
example of the communication control information management
unit configured from the relay device management table
illustrated in FIG. 14 is built in the storage unit 8000.
Note‘that FIG. 14 shows a concept of a relay device
selection management table. A relay device ID for
identifying the relay device 30 is assigned to all relay
devices 30 that are candidates of selection, and managed
using the relay device selection management table to select
a relay device to be used to relay information
transmitted/received between the terminals 10.

The relay device ID managed in the relay device
selection management table includes the domain information
(communication control information) such as “jp.oco.com”,
which indicates the management system 50 capable of
executing control associated with the start of
communication using the relay device 30 identified by the
relay device ID. The priority information indicating the
priority in selecting the relay device 30 identified by the

relay device ID is managed in the relay device selection
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management.table for each terminal ID. The relay device
selection management table illustrated in FIG. 14
illustrates that, in a case where the terﬁinal 10aa
identified by the terminal ID of “0laa” starts
communication, the priority in selecting the relay device
30a identified by the relay device ID of “1llla” is “3”.
Note that a numerical value of the priority in the relay
device selection management table is determined so that
larger a numerical value is, higher the priority is, based
on a bandwidth between the terminal 10 and the relay device
30 and a relay time when information is
transmitted/received between the-terminal 10 and the relay
device 30, for example. Also, the priority may be
calculated based on a time zone used by the terminal 10 and
the management system 50. In this case, the numerical
value of the priority can be set larger if the time zone
used by the terminal 10 is closer to the time zone used by
the management system-50.

(Functional Configurations of Selection Device)

Next, functional configurations of thé selection
device 80 will be described. Note that, hereinafter, in
describing the functional configurations of the selection
device 80, a relation between the functional configurations
and principal configuration elements for realizing the
functional configurations of the selection device 80 among
the configuration elements illustrated in FIG. 5 will be
described. '

The transmission/reception unit 81 is an example of a
selection request information reception unit and an output
unit and is realized accdrding to instructions illustrated
in FIG. 5 and by the network I/F 209 illustrated in FIG. 5.
The transmission/reception unit 81 performs

transmission/reception of various types of data (or
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information) to/from other terminal, device, or system via
the communication network 2. Consequently, the
transmission/reception unit 81 receives the selection
request information indicating a request of selecting the
relay device 30 and transmitted from the management system
50. Also, the transmission/reception unit 81 outputs the
relay device ID that identifies the relay device 30
selected by the selection device 80 by transmitting the
relay device ID to the management system 50.

Thg selection unit 82 may be an example of a relay
device. selection unit and a communication control
information extraction unit, and selects at least one relay
device 30 from a plurality of candidate relay devices 30
based on priority information managed in the relay device
selection management table (see FIG. 14). Also, the
selection unit 82 extracts the domain information included
in the relay device ID by selecting the relay device ID
managed in the relay device selection management table.

The storing/readout processing unit 89 is realized
according to instructions from the CPU 201 and by the HDD
205 illustrated in FIG. 5. The storing/readout processing
unit 89 performs storing of various types of data in the
storage unit 8000 and reading out of the various types of
data stored in the storage unit 8000.
<<Processing and Operation of Embodiment>>

Next, a processing method in the transmission system 1
according to the embodiment will be described.

(Preparation Stage)

First, transmission/reception processing of management
information in a preparation stage before the start of
communication between the terminal 10aa and other terminals
10 will be described with reference to FIG. 15. FIG. 15

shows a sequence of a preparation stage before the start of
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communication between terminals. Note that, in FIG. 15,
various types of management information are
transmitted/received'through the management information
session sei illustrated in FIG. 2.

First, when a user of the terminal 10aa turns ON the
power supply switch 109 illustrated in FIG. 4, the
operation input reception unit 12 illustrated in FIG. 6
turns ON the power supply 1in response to the power supply
ON (step S21). Then, the login request unit 13

automatically transmits login reguest information that

indicates a login reguest to the management system 50ab via

the communication network 2 from the transmission/reception
unit 11 upon receiving the power supply ON (step $522). The
login request information includes a terminal ID for
identifying the requestof terminal 10aa and a password.
These terminal ID and password are read out from the
storage unit 1000 through the storing/readout processing
unit 19 and are transmitted to the transmission/reception
unit 11.

Next, the terminal authentication unit 52 of the
management system 50 searches the terminal authentication
management table (see FIG. 8) by using as a search key the
terminal ID and the password included in the login request
information received through the transmission/reception
unit 51, and performs terminal authentication by
determining the same terminal ID and password are managed
in the terminal authentication management table (step $23).
Since the same terminal ID and password are managed by the
terminal authentication unit 52, when it is determined that
the login request is given from the terminal 10 having
valid use authority, the state management unit 53 stores
the terminal ID of the terminal 10aa and the state

information indicating the operating state in the terminal
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management table (see FIG. 10) in the manner that they are
associated with each other (step S24). Conseguently, the

state information of -“None” and the terminal ID of “0laa”

are associated with each other and managed in the terminal
management table.

Then, the transmission/reception unit 51 of the
management system 50 transmits authentication result
information indicating an authentication result obtained by
the terminal authentication unit 52 to the requestor

terminal 10aa that has requested login wvia the

‘communication network 2 (step S25). In the embodiment

described below, it is assumed that the terminal is
determined as the valid use authority by the terminal
authentication unit 52.

{State Management)

When the state of the terminal 10 is changed by
control of communication based on the management
information transmitted from the terminal 10, the
management system 50 that has executed the control manages
the state after change and transmits the state to another
management systeﬁ 50. The processing 'of this fime will be
described with reference to FIG. 16. FIG. 16 shows a
sequence of processing of informing a change of the state.
Note that, in FIG. 16, various types of management
information are transmitted/received through the management
information session sei illustrated in FIG. 2.

When the state information of the terminal 10 managed
in the terminal management table is changed (for example,
step S24) by control of communication based on the
management information (for example, step S$22) transmitted
from the terminal 10, the terminal extraction unit 54
searches the destination list management table (see FIG.

11) by using the terminal ID of the terminal 10 (here,
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“0laa”), the state information of which has been changed as
a search key (step 831). Consequently, the terminal
extraction unit 54 extracts the terminal ID by reading out
the terminal IDs of “0lab, 0Olba, 0Olca, Olcb, and 01db” that
is of the terminals capable of communicating with the
terminal 10, the state of which has been changed. Next,
the transmission/reception unit 51 transmits the terminal
ID of the terminal 10aa of “0laa” and the state information
after change to the terminals (10ab and 10ba) connected to
the management system 50ab. Consequently, the terminals
(10ab and 10ba) capable of communicating with the terminal
l0aa can recognize the state of the terminal 10aa.

The transmission/receptioﬁ unit 51 determines whether
there is a destination candidate terminal connected to
another management system 50 based on the domain
information included in the extracted terminal ID (step
S33). 1In a case where there is a destination candidate
terminal connected to another management system 50 (YES at
step S33), the transmission/reception unit 51 transmits the
terminal ID of the terminal 10aa of “0laa”, the destination
name of “Tokyo office AA termihal”, the state information
after change, and the terminal Ibs of the destination
candidate terminals of “0Olca, 0Olcb, and 01db” to the
management system 50cd based on the domain information of
“us.oo0.com” included in the extracted terminal ID (step
S34).. Note that the management system 50ab may transmit,
concerning the state information after change of the
terminals (10aa, 10aa, ..., 10ba, 10bb, ...), the state
information after change to the management system 50cd only
during a temporary period in which the terminals 10 are
connected to the own management system 50ab. Consequently,
the management system 50cd can manage the states of the

terminals (10aa, 10aa, ..., 10ba, 10bb, ...) that are not
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directly connected to the own management system 50cd only
during a temporary period, and therefore, the load to the
management system 50cd can be reduced.

The state management unit 53 of the management system
50cd records the received terminal ID of “0laa”, the
destination name of “Tokyo office AA terminal’, and the

state information after change associated with each other

in the terminal management table (see FIG. 10(b)) (step

S35). Consequéntly, the management system 50cd can
recognize the state of the terminal 10aa capable of
communicating with the terminals (10ca, 10cb, and 10db)
connectedlto the own management system 50cd. The terminal
management table of the management system 50cd can manage
the state of the términal 10aa from the time when the
management system 50cd receives the state information of
“None” of the terminal 10aa to the time when the management
system 50cd receives the sfaﬁe information of “Offline” of
the terminal 10aa from the management system 50ab.
Consequently, the terminal 10aa that is not directly
connected to the management - -system 50cd can be managed only
during a temporary period, and therefore the load to the
management system 50cd can be reduced.

Subsequent to that, the transmission/reception unit
51 of the management system 50cd transmits the terminal ID
of “0laa@jp.co.com” and the state information after change
of tbe terminal 10aa to the terminals (10ca, 10cb, and
10db). Consequently, the terminals (10ca, 10cb, and 10db)
capable of communicating with the terminal 10aa can
recognize the operating state of the terminal 10aa. In the

terminal 10 that has received the state information after

.change, the destination list creation unit 20 displays a

destination list box 1100-1 (see FIG. 7) to the display 120,

in which the operating state of the terminal 10 is
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illustrated by an icon 1100-3a and the like based on the
state information after change. Consequently, the user of
the terminal 10 can recognize the operating state of the
destination candidate terminal 10. The destination list
creation unit 20 displays an icon 1100-4 that indicates a
region of the terminal 10 to the display 120 based on the
domain information included in the received terminal ID.
Consequently, the user of the terminal 10 can recognize the
region of the destination candidate terminal 10.

Note that, when the management system 10cd changes the
state information of the terminal 10, the processing of
informing the state information after change to the
management system 50ab is similar to the above-described
processing from steps S31 to S36, and therefore,
deécription is omitted.

(Relay Device Selection Processing)

Next, processing of selecting a relay device 30 to be
used to relay content data transmitted/received between the
terminals 10 before starting communication between the
terminals 10aa and 10db will be described with reference to
FIG. 17; FIG. 17 shows is a sequence of processing of

selecting a relay device. Note that, in FIG. 17, various

. types of manadgement information are transmitted/received by

the management information session sei illustrated in FIG.
2. Also, in the present embodiment, the terminal 10aa can
request the start of communication by selecting at least
one terminal having the operating state of online from
between the destination candidate terminals 10.

First, the user of the terminal 10aa presses the
operation button 108 illustrated in FIG. 3 to select the
destination candidafe terminal 10db, so that the operation
input reception unit 12 illustrated in FIG. 6 receives the

request of the start of communication (step S41). The
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transmission/reception unit 11 of the terminal 10aa
transmits, to the management system 50ab, the start request
information of “Invite” that indicates the request of the
start of communication, and that includes the terminal Ip
of the terminal 10aa of “0laa”, which indicates the
requestor of the start of communication, and the terminal
ID of the terminal 10db of “01ldb”, which indicates the
destination (step S42). The transmission/reception unit 51
of the manégement system 50ab receives the request of the
start of communication of the terminal 10aa and the
terminal 10db by receiving the start request information.
Next, the transmission/reception unit 51 transmits to the
selection device 80 the selection request information that
indicates a request of selecting the relay device 30 to be
used to relay content dat; transmitted/received between the
terminal 10aa and the terminal 10db, and that includes the
terminal ID of the terminal 10aa of “0laa” and the terminal
ID of the terminal 10db of “0ldb” (step -S43).

The transmission/reception unit 81 of the selection
device 80 receives the request of selection of the relay
device 30 by receiving the selection request information.
Next, the selection unit 82 selects at leést one relay
device 30 to be used to relay the content data
transmitted/received between the terminal 10aa and the
terminal 10db from among the relay devices 30 managed in
the relay device selection management table (see FIG. 14)
(step S44). The processing of selecting the relay device
30 will be described with reference to FIG. 18. FIG. 18
shows a flowchart of the processing of selecting a relay
device,

First, the selection unit 82 extracts the priority
associated with the terminal ID of the requestor terminal

10aa of “0laa” and the priority associated with the
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terminal ID of the destination terminal 10db of “01db” for
each relay device ID managed in the relay device seleCtion.
management table (see FIG. 14) (step S44-1). Subsequent to
that, the selection unit 82 calculates the sum of the
numerical number of the priority for each relay device ID
and selects the relay device ID of which the sum of the
numerical number of the priority is the largest (step S44-
2). 1In the present embodiment, the sum of the numerical
number of the priority corresponding to the relay device
ID of “111a” and the sum of the numerical number of the
priority corresponding to the relay device ID of “111d”
are “5” that is the same value. In such a case, the
selection unit 82 can arbitrarily select a relay device ID
from among the relay device IDs that have the largest sum
of the numerical number of the priority in a random or a
round robin manner. Note that the selection unit 82
extracts the domain information included in the relay
device ID by selecting the relay device ID managed in the
relay device selection management table (step S44-3).

When the selection of the relay device 30 is completed,
the transmission/reception unit 81 of the selection device
80 outputs selection information that indicates a result of
the selection, and that includes the relay device ID
identifying the selected relay device, the terminal ID of
the terminal 10aa of “0laa”, and the terminal ID of the
terminal 10db of “01ldb”, by transmitting the selection
information to the management system 50ab (step S45).

The transmission/reception unit 51 of the management

system 50ab receives the selection result of the relay

device 30 by receiving the selection information.
Subsequent to that, the communication control determining
unit 56 determines whether control associated with the

start of communication between the terminals 10 is executed
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or not using the selected relay device 30 based on the
domain information included in the relay device ID of the
selection information (step 846). The communication
control determining unit 56 of the management system 50ab
deﬁermines that the control is executed if the domain

w2

information is “jp.oo.com” that indicates the management
system 50ab, and determines that the control is not
executed if the domain information is not “jp.oo.com.”
Note that, in the present embodiment, the domain
information included in the relay device ID indicates the
management system 50 capable of executing control
associated with the start of communication. Therefore, in
the processing at step S46, when the control is possible,
the control is determined to be executed, while when the
control i1s not possible, the control is determined not to
be executed. When the control associated with the start of
communication is determined not to be executed (NO at step
S46), the transmission/reception unit 51 transmits to the
management system 50cd communication control request
information of requesting the control associated with the
start of communication based on‘the domain informatioﬂ of
“us.oo.com” (step S47). The communication control request
information includes the start request information
transmitted from the terminal 10aa (see step S42) and the
content of the selection information transmitted from the
selection device 80 (see step S45).

(Communication Start Proceséing)

Next, subsequent to processing when the selected
relay device 30 is the relay device 30a and the control
associated with the start of communication is determined to
be executed by the management system 50ab (YES at step $46)
will be described with reference to FIG. 19. FIG. 19 shows

a sequence of processing of requesting the start of
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communication. Note that, in FIG. 19, various types of
management information are transmitted/received through the
management information sessicon sei illustrated in FIG. 2.

First, the state management unit 53 changes the state
information of the source terminal 10aa and the destination
terminal 10db‘of the start request information managed in
the terminal'manégement table (FIG. 10(a)) based on the
start request information of “Invite” (see step S42)
transmitted from the terminal 10aa (step S51). Here,
processing at step S51 will be described with reference to
FIGS. 20‘and 21. FIG. 20 is a state transition diagram
illustrating a transition of a terminal. FIG. 21 is a
flowchart illustrating processing of changing the state of
the terminal.

In the present embodiment, the state management unit
53 changes the state of the terminal 10 in accordance with
a rule of change of the state illustrated in the state

transition diagram of FIG. 20. For example, when the start

.request information of “Invite” is received from the

terminal 10, the state information of the terminal 10 of
“None” is changed into the state information of “Inviting”
or into the state information of “Invited.” Note that,
when other management information, such as “Ring, Accept,
Join, and Leave’”, other than “Invite”, is transmitted from
the terminal 10, the state management unit 53 changes the
state of the terminal 10 in accordance with the rule of
change of the state illustrated in the state transition
diagram of FIG. 20. However, detailed description is
omitted. 1In the present embodiment, an example of using
the state change management table (see FIG. 13) is
described in order to realize the change of the state by
the state management unit 53. However, the method is not

limited to the example using the state change management
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table as long as the state is changed inhaccordance with
the rule illustrated in FIG. 20.

First, the state management unit 53 acquires the state
information of “None”, which is of terminal.loaa as the
source of the start request information, gnd the state
information of “None”, which is of the destination terminal
10db as the destination, fiom the terminal ménagement table
(see FIG. 10(a)) (step S51-1). Next, the state management
unit 53 acquires the state information before change of
“None”, which is of the source and destination terminals 10
corresponding to the start request information of'“Invite”
as the management information (step $51-2). Next, the
state management unit 53 compares the state information
acquired from the terminal management table and the state
information before change acquired from the state change
management table (see FiG. 13) for the source terminal 10aa
and the destination terminal 10db respectively, and
determines whether these pieces of information are the samé
or not (step S51-3). '

When these pieces of information are determined to be
the same (YES at step S51-3), the state management unit 53
acquires the state information after change of “inviting”,
which is of the source of the change request information of
“Invite”, and the state information after change of
“Invited”, which is of the destination of the change
request information of “Invite” (step S51-4). Next, the
state management unit 53 changes the state information
associated with the terminal ID of the source terminal 10aa
of “0laa” into “Inviting” based on the acquired state
information after change in the terminal management table
(see FIG. 10(a)) (step S51-5). Similarly, the state
management unit 53 changes the state information associated

with the terminal ID of the destination terminal 10db of
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“01db” into “Invited” based on the acquired state
information after change in the terminal management table.

Note that, when the state information of the terminals
(l0aa and 10db) is changed (see step S51+53), the state
information (“Inviting” and “Invited”) that indicates the
states of the changed terminals (l10aa and 10db) are
informed to the respective destination terminals 10 based
on the processing from steps 531 to S36.

When the information is determined not to be the same
in step S51-3, it is considered that any terminal 10 is not
in the state of starting communication, and therefore, the
state management unit 53 does not execute the processing of
changing the states of the terminals 10. In this case, the
transmission/reception unit 51 transmits an error message
to the terminal 10aa and terminates the processing (step
$51-6).

When the processing of changing the state information
of the terminal 10 is completed, the session management
unit 57 generates the session ID of “se0Ol@jp.oco.com” for
identifying the content data session sed for executing
communication between the terminal 10aa and the terminal
10db (step S552). Note that, in the present embodiment,
since it is determined that the control associated with the-
start of communication i1s executed by the management system
50ab (see step S46), the session ID is generated including
the domain information of “jp.oo.com” that indicates the
management system 50ab. The Session management unit 57
stores in the session management table (see FIG. 12) the
generated session ID, the relay device ID of the selected
relay device 30a of “111a”, and the terminal IDs of the
terminals (l0aa and 10dbk) of “0laa and 01db”, between which
communication starts, in the manner that they are

associated with each other.
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Next, the transmission/reception unit 51 of the

management system 50ab transmits the start request

_information of “Invite” and the session ID of “se0l1”

transmitted from the terminal 10aa through the management
system 50cd at step S42 to the terminal 10db (steps S53-1
and S53-2). Note that, in the present embodiment, since
the terminal ID includes the domain information, the
transmission/reception unit 11 can select directly to
transmit the information to the terminal 10 or to transmit
the information through another management system 50 to the
terminal 10, based on the domain information included in
the terminal ID. The start request information includes
the terminal ID of “0laa”, which is of the terminal 1l0aa as
the source of the start request information, and the
terminal ID of “01ldb”, which is of the terminal 10db as the
destination. At this time, the transmission/reception
unit 51 of the management system 50ab transmits the reilay
device connection information for connecting the selected
relay device 30a to the terminal 10db through the
management system 50cd. The relay device connection
information includes the relay device ID of the relay
device 30a of “1lla” and the password of “xxxx” for
connecting to the relay device 30a and managed in the relay
device management table (see FIG.8(a)).

The transmission/reception unit 11 of the terminal
10db receives a request of the start of communication from
the terminal 1l0aa by receiving the start request
information. The transmission/reception unit 11 of the
terminal 10db transmits to the management system 50ab
through the management system 50cd upon receiving the
start request information, the calling information of
“Ring” that indicates that the request of the start of

communication has been received and for ringing a dial tone
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at the terminal 10aa (steps S54-1 and S54-3). The calling
information includes the terminal ID of “01ldb”, which is of
the terminal 10db as the source of the calling information,
the terminal ID of “0laa”, which is of the terminal 1l0aa as
the destination, and the session ID of “se0l@jp.co.com.”
Note that the calling information transmitted at step S54-1
is received by the transmission/reception unit 51 of the
management system 50cd. In this case, the communication
control determining unit 56 of the management system 50cd
determines that control of calling associated with the
start of communication is not exeéuted by the management
system 50cd based on the domain information of “jp.oo.com”
included in the session ID of the calling information (step
S54-2). Consequently, the transmission/reception unit 51
of the management system 50cd transfers the calling
information to the management system 50ab indicated by the
domain information of “jp.oo.com.”. Similarly, in the
management system 50ab that has received the calling
information, the communication control determining unit 56
determines whether the control of calling associated with
the start of communication is executed by the management
system 50ab based on the domain information of “jp.oo.com”
included in the sessions ID (step S$S54-4). Consequently,
the transmission/reception pnit 51 of the management system
50ab receives a request of ringing the dial tone at the
terminal 10aa. -

Next, the state management unit 53 of the management
system 50ab changes the state information.of the terminal
10aa managed in the terminal management table (FIG. 10(a))
into “Calling” and the state information of the terminal
10db into the “Ringing” based on the calling information of
“Ring” transmitted from the terminal 10db (step S55). Note

that the processing of changing the state information of
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the terminals (l0aa and 10db) is similar to the processing
at step S51, and therefore, detailed description is omitted.
The processing of transmitting the state information after
change of the changed terminals ({(1l0aa and 10db) to the
terminal 10 capable of communicating with the terminals
{l10aa and 10db) is the same as the processing in steps S31
to S36, and therefore, detailed description is omitted.
However, in searching the destination list management table
(see FIG. 1ll(a)) by using the terminal ID of “01ldb” as a
search key at step S31, the terminal ID of the requestor is
extracted as the terminal ID of the communication-capable
terminal.

Next, the management system 50ab transmits the calling
information of “Ring” transmitted from the terminal 10db to
the terminal 1l0aa (step S56). The calling information
includes the terminal ID of “01ldb”, which is of the
terminal 10db as the source of the calling information, the
terminal ID of “0laa”, which is of the terminal 10aa as the
destination, -and the session ID. Also, at this time, the
transmission/reception unit 51 of the management system
50ab transmits the relay device connection information for
connecting to the relay device 30a to the terminal 10db.
The relay device connection information includes the relay
device ID of the relay device 30a of “111a” and the
password of “xxxx” fof connecting with the relay device 30a

and managed in the relay device management table (see FIG.

-B(a)).

The transmission/reception unit 11 of the terminal
10aa receives a request of ringing a dial tone in the
terminal 1l0aa by receiving the calling information.
Consequently, the audio outpgt unit 15b of the terminal
l0aa can ring the dial tone from the speaker 115. Note

that, in the present embodiment, the management system 50ab
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starts control of connection between the terminals 10 when
the operating state of the destination terminal 10db is
“None” (step S51). However, after the state of the
terminal 10db is changed in the management system 50cd
until the changed state is transmitted to the management
system 50ab, a time lag may occur therebetween. In this
case, it may be difficult for the management system 50ab to
recognize the state of the terminal 10db in tempqraliy
accurate manner. In such a case, when the terminal 10db
cannot recei&e the start request information, the
management system 50ab may transmit the start request
iqformation. Therefore, in the present embodiment, the
management system 50ab controls connection between the
terminal 10 after 'recognizing the fact that the terminal
10db has received the start request information by
receiving the calling information. |

Meanwhile, in the terminal 10db that has transmitted
the calling information, the audio output unit 15b rings a
ringtone from the speaker 115. Consequently, the user of
the terminal 10db gets to know the request of the start of
communication from the terminal 10aa. Simultaneously, the
operation button 108 of the terminal 10db receives
acceptance of the start of communication with the terminal
10aa (step S57). When the acceptance of the start of
communication is received, the start accept information of
“Accept” that indicates the acceptance of the start of
communication is transmitted to the management system 50ab
through the management system 50cd (step S$58-1, S58-3).
The start accept information includes the terminal ID of
“01db”, which is of the terminal 10db as the source of the
start accept information, the terminal ID of “0laa”, which
is of the terminal 10aa as the destination, and the session

ID of “sell@jp.oo.com.” In this case, each communication
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control determining unit 56 of the management systems (50cd

and 50ab) determines whether the control associated with

Ithe start of communication is executed by the own

management system 50 in a similar manner to fhe processing
of steps S54-2 and S54-4 or not(steps S58-2 and 558-4).
Consequently, ﬁhe transmission/reception unit 51 of the
management system 50ab receives the acceptance of the start
by the terminal 10db.

Next, the state management unit 53 of the management
system 50ab respectively changes the state information of
the terminal 10aa managed in the terminal management table
(FIG. 10(a)) and the state information of the terminal 10db
into “Accepted” based on the startlaccept information of
“Accept” transmitted from the terminal 10db- (step S59).
Note.that the processing of changing the state information

of the terminal 10 is similar to the processing at step S51,

0

and therefore, detailed description is omitted.

Next, the management system 50ab transmits the start
accept information of “Accept” transmitted from the
terminal 10db to the términal l0aa (step S60). The start
accept information includes the terminal ID of “01ldb”,
which is of the terminal 10db as the source of the start
accept information, the terminal ID of “0laa”, which.is of
the terminal 10aa as the destination, and the session ID.

Next, processing for starting the content data session
sed between the terminals (10aa and 10db) using the relay
device 30a after the request of the start of communication
is accepted will be described with reference to FIG. 22.
FIG. 22 shows a sequence of the processing for starting
communication between terminals. Note that, in the
communication between the terminal 10 and the management
system 50 illustrated in FIG. 22, various types of

management information are transmitted/received through the
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management information session sei illustrated in FIG. 2.
First, the terminal 10aa is connected to the relay
device 30a based on the relay device connection information
received at step 556 (step S61-1). Subsequent to that, the

transmission/reception unit 11 of the terminal 10aa
transmits the relay request information of “Join” that
indicates a request of the start of relay to the management
system 50ab (step S62-1). The relay request information
includes the terminal ID of the terminal 10aa of “0laa” and
the session ID of “sel0l@jp.oco.com.” The communication
control determining unit 56 of the management system 50ab
determines that the control of the relay request associated
with the start of communication is executed by the
management system 50ab based on the domain information of
“jp.oo.com” included in the session ID of the relay request:
information (step S62-1-2). Consequently, the
transmission/reception unit 51 of the management system
50ab receives a request of the start of relay by the
terminal 10aa.

Next, the state management unit 53 of the management
system 50ab changes the state information of the terminal
10aa managed in the terminal management table (FIG. 10(a))
into “Busy" based on the relay request information of
“Join” transmitted from the terminal 10aa (step S63-1).
Note that the processing of changing the state information
of the terminal 10 is similar to the processing at step S51,
and therefore, detailed description is omitted.

Next, the transmission/reception unit 51 of the
management system 50ab transmits the relay request
information including the terminal ID of the terminal 10aa
of “0laa” and the session ID of “se(0l” to the relay device
30a (step S64-1). Upon receiving the relay request

information, the transmission/reception unit 31 of the
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felay device 30a transmits the relay accept information
that includes the terminal ID of the terminal 10aa of
“0laa” and the session ID of “se(0l”, and that indicates
acceptance of the start of relay to the management system
50ab (step S65-1). The transmission/reception unit 51 of
the management system 50ab transmits the received relay
accept information to the terminal 10aa (step S66-1).
Consequently, the content data session sed between the
terminal l10aa and the relay device 30a is éstablished.
Meanwhile, the terminal 10db connects to the relay
device 30a based on the relay device connection information
received at step S56 (step S61-2). Subsequent to that, the
transmission/reception unit 11 of the terminal 10db
transmits the relay request information of “Join” that
indicates a request of the start of relay to the management
system 50ab through the management system 50cd (steps S62-
2-1 and S562-2-3). The relay request information includes
the terminal ID of the terminal 10db of “01ldb” and the
session ID of “seOl@jp.oolcom." In this case, each
communication control determining unit 56 of the management
systems (50db and 50ab) determines wﬁether the control
associated with the start of communication is executed by

the own management system'SO in a similar manner to the

"processing of steps S854-2 and S54-4 or not{(steps S62-2-2

and S62-2-4). Consequently, the transmission/reception
unit 51 of the management system 50ab receives a request of
the start of relay by the terminal 10aa.

Next, the state management unit 53 of the management
system 50ab changes the state information of the terminal
10db managed in the terminal management table (FIG. 10(a))
into “Busy” based on the relay request informatiocn of
“Join” transmitted from the terminal 10db (step S63-2).

Note that the processing of changing the state information
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of the terminal 10 is similar to the processing at step S51,
and therefore, detailed description is omitted.

Subsequent to that, the transmission/reception unit
51 of the management system 50ab transmits the relay
request information including the terminal ID of the
terminal 10db of “0ldb” and the sessicn ID of “se0l1” to the
relay device 30a (step S64-2). Upon receiving the relay
request information, the relay device 30a transmits to the
management system 50ab the relay accept information that
indicates acceptance of the start of relay and includes the
terminal ID of the terminal 10db of “01ldb” and the session
ID of “se0l1” (step 865-2). The transmission/reception unit
51 of the management system 50ab transmits the received
relay accept information to the terminal 10db through the
management system 50cd (steps S66-2-1 and 566-2-2).

'Consequently, the content data session sed between the

terminal 10db and the relay device 30a is established.
When the content data session sed is established, the relay
device 30a relays the content data that includes image data
and audio data transmitted from one terminal (10aa or 10db)
to the other terminal, so that a television conference can
be started.

(Participation)

Next, processing of executing communication among
three terminals 10 by terminal 10cb participating in the"
content data session sed after the content data session sed
is established between the terminal 10aa and the terminal
10db will be described with reference to FIG. 23. Note
that FIG. 23 shows a sequence of processing for starting
communication among three terminals. Note that, in the
communication between the terminal 10 and the management
system 50 illustrated in FIG. 23, various types of

management information are transmitted/received through the
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management information session sei.

First, the user of the terminal 1l0aa under
communication with the terminal 10db presses the operation
button 108 illustrated in FIG. 3, so that the operation
input reception unit 12 receives a request of inviting the
terminal 10cb to the session under communication (step
S71). Next, the transmission/reception unit 11 of the
terminal 10aa transmit to the management system 50ab the
session invitation information that indicates invitation to
the session, and that includes the terminal ID of the
terminal 10aa of “0laa”, the terminal ID of the terminal
10cb of “0lcb”, and the session ID of “se0l1” (step S72).
Note that the session ID may be identification information,
for example a meeting ID, a communication ID, and a

telephone call ID, which identifies an event, for example

corresponding to the content data session sed. The
transmission/reception unit 51 of the management system
50ab transmits the received session invitation information
to the terminal 1Ocb through the management system 50cd
(steps S73-1 and S73-2). '

The transmission/reception unit 11 of the terminal

10cb transmits to the management system 50ab through the

management system 50cd in respohse to the invitation, the

participation request information of “Call” that indicates
a request of participation to the session (steps S74-1 and
S74-3). The participation request information includes the
terminal ID of “0lcb”, which is of the terminal . 10cb that
requests participation to the session, and the session ID
of “se0l@jp.oo.com.” In this case, each communication
control determinihg unit 56 of the management systems (50db
and 50ab) determines whether the control asscciated with

the start of communication is executed by the own
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management system 50 in the similar manner to the
processing of steps S$54-2 and S54-4 or not (steps S74-2 and
S74-4). Consequently, the transmiséion/reception unit 51
of the management system 50ab can receive the request of
participation to the content data session sed from the
terminal 10cb.

Next, the state management unit 53 of the management
system 50ab changes the state information of the terminal
10cb managed in the terminal management table (FIG. 10(a))
into “Accepted” based on the participation request
information of “Call” transmitted from the terminal 10cb
(step S75). Note that the processing of changing the state
information of the terminal 10 is similar to the processing
at step S51, and therefore, detailed description is omitted:

Next, the session management unit 57 adds the terminal
ID of “0lcb”, which is of the terminal 10cb that requests
participation, to a field part of the destination terminal

of a record including the session ID of “se(0l” in the

session management table (see FIG. 12) (step S76). Next,

the transmission/reception unit 51 of the management system
50ab transmits the terminal ID of “0lcb”, which is of the
terminal 10cb that participates in the content data session
sed, énd the participation notice that includes the session
ID of “se0l” to the terminal 10aa and the terminal 10db
that are executing communication in the session (steps S77-
1, $77-2-1, and $S77-2-2). Consequently, the terminal 10aa
and the terminal 10db can recognize the terminal 10cb .
participates in the content data session sed.

Further, the transmission/reception unit 51 of the
management system 50ab tran§mits the relay device
connection information for connecting with the relay device
30a that relays content data in this session to the

terminal 10cb through the management system 50cd. The
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relay device connection information includes the relay
device ID of the relay device 30a of “1l1la” and the
password of “xxxx” for connecting to the relay device 30a
managed in the relay device management table (see FIG.
8(a)) (steps S78-1 and S78-2).

Subsequent to that, the content data session sed’

between the terminal 10cb and the relay device 30a is

established by similar processing to steps S61-2 to S66-2-2
(steps S79 to S84-2). When the session is established, the

relay device 30a can relay content data from among the
terminals (10aa, 10cb, and 10db). Consequently, the
terminals (10aa, lbcb, and 10db) can start a television
conference.

(Termination)

Next, processing of terminating communicaticn by the

terminal 10db to leave the content data session sed after
the content data session séd is established among the
terminals (10aa, 10ab, and 10db) will be described with

reference to FIG. 24. FIG. 24 shows a sequence of

processing of terminating communication. Note that FIG. 24

illustrates processing of transmitting/receiving wvarious
types of management information through the management
information session sei.

First, the user of the terminal 10db presses the

operation button 108 illustrated in FIG. 4, so that a

request of terminating communication is received (step S91).

Then, the transmission/reception unit 11 of the terminal

10db transmits the termination request information of

~“Leave” including the terminal ID of the terminal 10db of

“01ldb” and the session ID of “se0l@jp.oo.com”, which
identifies the content data session sed used in the
communication, to the management system 50ab through the

management system 50cd (stéps S92-1 and S92-3). 1In this
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case, each communication control determining unit 56 of the
management systems (50db and 50ab) determines whether the
control associated with termination of communication is
executed in the own management system 50 in a similar
manner toc the processing of steps S54-2 and S54-4 or not
(step 592-2, S$592-4). - Consequently, the
transmission/reception unit 51 of the management system
50ab can receive the request of termination from the
terminal 10db. '

Subsequent to that, the state management unit 53 of
the management system 50ab changes the state information of
the terminal 10db managed in the terminal management table
(FIG. 10(a)) into “None” based on the participation request
information of “Leave” transmitted from the terminal 10db
(step S93). Note that the processing of changing the state
information of the terminal 10 is similar to the processing
at step S$51, and thereforé, detailed description is omitted.

Next, the session management unit 57 deletes the
terminal ID of the terminal 10db of “0ldb” from the field
part of the terminal ID of the record including the session
ID of “se0l” in the session management table (see FIG. 12)
(step S94). The transmission/reception unit 51 transmits
the relay termination information that includes the
terminal ID of the terminal 10db of “0ldb” and the session
ID of “se0l” and that indicates termination of relay to the
relay device 30a (step S95). Next, the relay device 30a
transmits the relay termination accept information that
includes the terminal ID of “01db” and the session ID of
“se01” and that indicates acceptance of termination of
relay to the management system 50ab (step S96).
Accordingly, the relay device 30a can stop the relay of
the content data transmitted from the terminal 10db to the

terminals (l10aa and 10ab) and the relay of the content data
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transmitted from the terminals (10aa and 10ab) to the
terminal 10db (step S96). Consequently, the terminal 10db
can terminate the communication between the terminals (10aa
and 10db) and leave the content data session sed.
<<Supplément of Embodiment>>

The management system 50, the selection device 80, and
the program providing system 90 in the above-described .

embodiment may be implemented by a single computer, or may

. be implemented by a plurality of computers to which units

(functions or means) are arbitrarily divided and allocated.
Also, when the program providing system 90 is implemented
by a single compute£, the program may be transmitted by .the
program providing system 90 with divided into a plurality
of modules, or may be transmitted by the program providing
system 90 without divided. When the program providing
system 50 i1s implemented by the plurality of computers, the
program may be transmitted from each computer that
transmits a part of the plurality of modules.

In the above-described embodiment, an example has been
illustrated in which there'is one selection device 80.
However, the transmission system may have a plurality of
selection devices 80 that have similar function. In this
case, each selection device 80 can be provided in the same
region as each management system 50, for example. In
addition, each function of the selection device 80 may be
realized with the management system 50 by reading the
selection device program being installed inté the

management system 50. Note that, in this case, a relay

" device selection management DB implemented by the relay

device selection management table illustrated in FIG. 14 is
built in the storage unit 500 of the management system 50.
When the selection device program, the terminal

program, the relay device program, and/or the transmission
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management program are provided to the user as a program
product inside and/or outside the country, any type of a
recording medium in which these programs are stored, the HD
204 in which these programs are stored, and the program
providing system 90 provided with the HD 204 may be used.
In the above-described embodiment, a fully qualified
domain name (FQDN) may be managed as the domain information.
In this case, an IP address corresponding to the FQDN is
obtained by a known domain name system (DNS) server. Note
that the IDs, such as the terminal ID and the relay device
ID,'may.be expressed such that “relay device connection
destination information that indicates a connection

destination to the relay device 30 in the communication

network 2%, “relay device destination information that

indicates a destination to the relay device 30 in the
communication network 2”, “terminal connection destination
information that indicates a connection destination to the
terminal 10 in the communication network 2”, and “terminal
destination information that indicates a destination to the
terminal 10 in the communication network 2.”

The “television conference” is used as a term
replaceable with “video conference” in the embodiment.
Also, although a case of a television conference system has

been described as an example of the transmission system 1

'in the above-described embodiment, the inventions not

limited to the embodiment. An internet telephbne, for
example internet protocol (IP) telephone or a telephone
system, may be within a scope of the invention. The
transmission system 1 may be a car navigation system. . In
this case, for example, one terminal 10 corresponds to a
car navigation device mounted on an automobile, and the
other terminal 10 corresponds to a management terminal of a

management center that manages the car navigation, a
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management server, or to a car navigation device mounted on
another automobile. The transmission system 1 may be an
audio teleconference, or a personal computer (PC) screen
sharing system.

The transmission systém 1 may be a communication
system of mobile phone device. In this case, the terminal
corresponds to a mobile phone device, for example. A
display example of a destination list in this case is
illustrated in FIG. 25. FIG. 25 shows a concept of a
destination list of another embodiment. That is, a
terminal 310 as the mobile phone device includes a main
body 310-1 of the mobile phone device, a menu screen
display button 310-2 provided in the main body 310-1, a
display unit 310-3 provided in the main body 310-1, a
microphone 310-4 provided in a lower portion of the main
body 310-1, and a speaker 310-5 provided in the main body
310-1. Among them, the “menu screen display button” 310-2
is a button for displaying a menu screen on which icons
that indicate various applications are displayed. The
display unit 310-3 may be a touch panel. The user can
communicate with another mobile phone device by selecting a
destination.name on the touch panel of his/her own mobile
phone device.

Although, in the above-described embodiment, a case of
conducting a television conference by the transmission

system 1 has been described, the invention is not limited

to the embodiment. The invention may be applied to a system

of a meeting or a general conversation among families and
friends, or may be applied to one-way information providing

system.

<<Principal Effect of Embodiment>>.

As describe above, according to the present invention,
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when the terminals (10aa and 10db) are operating the
communication via the content data session sed, the
transmission/reception unit 51 of the management system
50cd receives the participation request information that
includes the terminal ID of the terminal 10cb of “0lcb”,
which requires participation to the session, and the
session ID of “se0l@jp.oo.com”. In this case,
advantageously the control associated with the start of
communication amang the terminals (10aa and 10db) and the
terminal 10cd can be executed either by the management
system 50ab or by the management system 50cd based on the
domain information of “jp.éo.com” included in the session’
ID of the participation request infofmation.

Also, according to the present embodiment, the
transmission/reqeption unit 51 of the management system.
50ab transmits, to the terminal 10cb through the management
system 50cd, the relay device connection information for
connecting to the relay device 30a that relays the content
data in the session. Consequently, the control associated
with the start of communication of the terminal 10cb that
participates in the content data session sed can be
performed.

The transmission/reception unit 51 of the management
system 50ab transmits the participation notification that
includes the terminal ID of the terminal 10cb of “01lcb”,
which participates in the content data session sed, and the
session ID of “se0l” to the terminal 10aa and the terminal
10db that are performing the communication in the session.
Consequently, the terminal- 10aa and the terminal 10db can
recognize that the terminal 10cb participates in the
content data session sed.

The transmission/reception unit 11 of the terminal

10cb transmits the participation request information that
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inctudes the session ID of “se0l@jp.oo.com” to the
management system 50ab (steps S74~1 and S74-3). 1In this
case, since the session ID includes the domain information,
the terminal 10cb can transmit the participation request

information through the management system 50ab.
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CLAIMS

1. A transmission management system to receive a request of
start of communication between a first transmission terminal and
a second transmission terminal when the first transmission
terminal and a relay device that relays information transmitted
from the first transmission terminal are connected via a
communication network, the transmission management system
comprising:

a reception unit to receive an input of communication
control information indicating a transmission management system
capable of executing control associated with start of the
communication using the relay device; and

a control request information transmission unit to
transmit control request information indicating a request of the
control to another transmission management system capable of
executing the control based on the communication control
information received by the reception unit,wherein

the transmission management system receives connection
information for connecting to the relay device transmitted from
another transmission management system capable of executing the
control based on the control request information transmitted by
the control request information transmission unit, and transmits
the received connection information to the second transmission

terminal.

2. The transmission management system set forth in claim 1,
further comprising:

a communication control determining unit to determine
whether the control associated with the start of communication
is executed or not by the transmission management system based
on the communication control information; and

a communication control unit to execute the control if the
communication control determining unit determines that the
control is executed,

wherein the control request information transmission unit
transmits the control request information if the communication
control determining unit determines that the control is not

executed.
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21

wherein the reception unit receives an input of
communication identification information for identifying
communication being performed by the first transmission
terminal, and

the communication control unit executes the control
based on the communication identification information

received by the reception unit.

4. The transmission management system set forth in claim
3,
wherein the communication identification information

includes the communication control information.

5. The transmission management system set forth in any
one of claims 2 to 4, further comprising:

a start information transmission unit to transmit
start information indicating that communication between the
first transmission terminal and the second transmission
terminal is started to the first transmission terminal if
the communication control determining unit determines that

the contrecl is executed.

6. The transmission management system set forth in any

one of claims 1 to 5,
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wherein the reception unit receives an input of the

communication control information by receiving the
communication contrcl information transmitted through the
other transmission management system from the second

transmission terminal.

. A transmission system comprising:

the transmission management system set forth in any
one of claims 1 to 6; and

the first transmission terminal and the second

transmission terminal.

8. A program of causing the transmission management
system set forth in claim 1 to execute an operation
comprising:

a procedure of receiving an input of communication
control information indicating the transmission management
system capable of executing control associated with the
start of the communication using the relay device; and

a procedure of transmitting control request
information indicating a request of the control to another
transmission management system capable of executing the
control based on the communication control information

received by the reception processing.



