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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 manages the communication state of a

transmission terminal.

BACKGROUND ART

In recent years, a teleconference system has been in

widespread use in which, for example, a teleconference is

performed through a communication network, such as the

Internet, in order to meet a demand for reducing expenses

and time required for a business trip. In the

teleconference system, when communication starts between a

plurality of transmission terminals, such as teleconference

terminals, content data, such as image data and voice data,

is transmitted or received. In this way, the

teleconference can be performed.

In addition, with the recent enrichment of a broadband

environment, content data, such as high-quality image data

or high-quality voice data, can be transmitted between a

plurality of transmission terminals. In this way, it is

easy to know the state of the other party in the

teleconference and it has become possible to improve the

fidelity of communication by a conversation.

In the teleconference system, a technique has been

known in which, in the case where a teleconference through

a reservation starts, a conference start time and

conference information for specifying, for example,

conference terminals are extracted from an electronic mail



and various kinds of information required for holding the

teleconference is accumulated (see Japanese Patent No.

4292544). In this way, the teleconference system can call

the conference terminals participating in the

teleconference at the conference start time and start the

reserved conference.

However, in the conventional teleconference system, at

a time when the reserved teleconference starts, it is

difficult to check the communication state of another

transmission terminal participating in the teleconference.

Therefore, in the case where there is a request to start

the reserved teleconference after a particular

teleconference terminal participates in the teleconference,

it is necessary to check the communication state of that

particular teleconference terminal using different

communication means, such as a telephone, and then start

the conference. As a result, it takes a lot of time and

effort .

DISCLOSURE OF INVENTION

The present invention provides a transmission

management system that includes a communication management

unit, a receiving unit, a reservation extracting unit, a

determining unit, and a transmitting unit. When

transmission terminals perform communication through a

reservation, the communication management unit manages

transmission terminal identification information used to

identify each transmission terminal and reservation

identification information used to identify the reservation

so as to be associated with each other. When a first

transmission terminal performs communication through a

predetermined reservation, the receiving unit receives,

from the first transmission terminal, a request to acquire



a state of a second transmission terminal. The reservation

extracting unit extracts the reservation identification

information associated with transmission terminal

identification information used to identify the second

transmission terminal from the communication management

unit when the receiving unit receives the request. The

determining unit determines whether the reservation

identified by the reservation identification information

extracted by the reservation extracting unit matches the

predetermined reservation. When the determining unit

determines that the reservation matches the predetermined

reservation, the transmitting unit transmits first state

information indicating a first state of the second

transmission terminal to the first transmission terminal,

but when the determining unit determines that the

reservation does not match the predetermined reservation,

the transmitting unit transmits second state information

indicating a second state of the second transmission

terminal to the first transmission terminal.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a diagram schematically illustrating a

transmission system according to this embodiment;

Fig. 2 is a conceptual diagram illustrating the

transmission and reception states of image data, voice data,

and various kinds of management information in the

transmission system;

Figs. 3A to 3C are conceptual diagrams illustrating

the image quality of image data;

Fig. 4 is a diagram illustrating the hardware

structure of the transmission terminal according to this

embodiment ;

Fig. 5 is a diagram illustrating the hardware



structure of a transmission management system, a relay

device, or a program providing system according to this

embodiment;

Fig. 6 is a functional block diagram illustrating each

terminal, each device, and each system forming the

transmission system according to this embodiment;

Fig. 7 is a functional block diagram illustrating the

detailed structure of a relay device selecting unit 56

illustrated in Fig. 6 ;

Fig. 8 is a conceptual diagram illustrating a change

quality management table;

Fig. 9 is a conceptual diagram illustrating a relay

device management table;

Fig. 10 is a conceptual diagram illustrating a

terminal authentication management table;

Fig. 11 is a conceptual diagram illustrating a

terminal management table;

Fig. 12 is a conceptual diagram illustrating a

destination list management table;

Fig. 13 is a conceptual diagram illustrating a session

management table;

Fig. 14 is a conceptual diagram illustrating a quality

management table;

Fig. 15 is a conceptual diagram illustrating a relay

device selection management table;

Fig. 16 is a conceptual diagram illustrating a

reservation management table;

Fig. 17 is a sequence diagram illustrating a process

of managing state information indicating the operating

state of each relay device;

Fig. 18 is a sequence diagram illustrating a process

in the preparatory stage in which communication between

transmission terminals starts;



Fig. 19 is a flowchart illustrating a process of

creating conference information and destination

information;

Fig. 20A is a conceptual diagram illustrating an

example of conference information;

Fig. 20B is a conceptual diagram illustrating an

example of destination information;

Fig. 21 is a conceptual diagram illustrating a

destination list according to this embodiment;

Fig. 22 is a flowchart illustrating a process of

creating detailed conference/destination information;

Fig. 23 is a conceptual diagram illustrating an

example of conference information and detailed destination

information;

Fig. 24 is a conceptual diagram illustrating a

detailed conference/destination list according to this

embodiment;

Fig. 25 is a sequence diagram illustrating the process

of a request source terminal participating in a reserved

session;

Fig. 26 is a flowchart illustrating a process of

managing a session;

Fig. 27 is a sequence diagram illustrating a process

of transmitting image data and voice data between

transmission terminals;

Fig. 28 is a conceptual diagram illustrating a

destination list according to another embodiment; and

Fig. 29 is a diagram illustrating the outward

appearance of the terminal according to this embodiment.

BEST MODE(S) FOR CARRYING OUT THE INVENTION

Hereinafter, an embodiment of the invention will be

described with reference to Figs. 1 to 29.



Overall structure of embodiment

Fig. 1 is a diagram schematically illustrating a

transmission system 1 according to an embodiment of the

invention. Fig. 2 is a conceptual diagram illustrating the

transmission and reception states of image data, voice data,

and various kinds of management information in the

transmission system. Figs. 3A to 3C are conceptual

diagrams illustrating the image quality of image data.

In the transmission system 1 according to this

embodiment, it is assumed that, when the terminal ID of a

terminal 10 participating in a session for which content

data communication is performed is designated and a

predetermined session is reserved, a virtual conference

room is installed for each reservation (reservation ID

(Identification) ). In this case, it is assumed that each

terminal enters the virtual conference room by designating

the reservation ID and requesting the start of

communication, and then, content data communication

(conference) starts between the terminals in the same

virtual conference room.

The transmission system includes a data providing

system that transmits content data in one direction from a

transmission terminal to another transmission terminal

through a transmission management system or a communication

system that transmits, for example, information or feelings

between a plurality of transmission terminals through a

transmission management system. The communication system

is for transmitting, for example, information or feelings

between a plurality of communication terminals

(corresponding to "transmission terminals") through a

communication management system (corresponding to a

"transmission management system"). Examples of the

communication system include a teleconference system, a



video phone system, a voice conference system, a voice

telephone system, and a Personal Computer (PC) screen

sharing system.

In this embodiment, a teleconference system, a

teleconference management system, and a teleconference

terminal are respectively considered as an example of the

communication system, an example of the communication

management system, and an example of the communication

terminal; and the transmission system, the transmission

management system, and the transmission terminal will be

described. That is, the transmission terminal and the

transmission management system according to the embodiment

may be applied to the communication system or the

transmission system in addition to the teleconference

system.

First, the transmission system 1 illustrated in Fig. 1

includes a plurality of transmission terminals (lOaa,

lOab, ...), displays (120aa, 120ab, ...) for the

transmission terminals (lOaa, lOab, ...), a plurality of

relay devices (30a, 30b, 30c, 30d, and 30e) , a transmission

management system 50, a program providing system 90, and a

maintenance system 100. The plurality of transmission

terminals 10 transmit or receive image data and voice data

as an example of content data.

In the following description, the "transmission

terminal" is simply referred to as a "terminal" and the

"transmission management system" is simply referred to as a

"management system". Any one of the plurality of terminals

(lOaa, lOab, ...) is referred to as a "terminal 10", any

one of the plurality of displays (120aa, 120ab, ...) is

referred to as a "display 120", and any one of the

plurality of relay devices (30a, 30b, 30c, 30d, and 30e) is

referred to as a "relay device 30". The terminal, which is



a request source that requests the start of a

teleconference, is referred to as a "request source

terminal" and the terminal serving as a destination (relay

destination) , which is a request destination, is referred

to as a "destination terminal".

As illustrated in Fig. 2 , in the transmission system 1 ,

a management information session "sei" for transmitting or

receiving various kinds of management information through

the management system 50 is established between the request

source terminal and the destination terminal. In addition,

four sessions for transmitting or receiving four types of

data, that is, high-resolution image data, medium-

resolution image data, low-resolution image data, and voice

data through the relay device 30 are established between

the request source terminal and the destination terminal.

In this embodiment, the four sessions are referred to as

image/voice data sessions "sed".

Next, the resolution of the image of the image data

treated in this embodiment will be described. As

illustrated in Fig. 3A, a low-resolution image has a size

of 160 pixels by 120 pixels and serves as a base image. As

illustrated in Fig. 3B, a medium-resolution image has a

size of 320 pixels by 240 pixels. As illustrated in Fig.

3C, a high-resolution image has a size of 640 pixels by 480

pixels. Among those images, low-quality image data

including only low-resolution image data, which is the base

image, is relayed when a band path through which data is

relayed is narrow. When the band is relatively wide, low-

resolution image data, which is base image quality, and

medium-quality image quality including medium-resolution

image data are relayed. When the band is very wide, low-

resolution image data, which is base image quality, medium-

resolution image data, and high-quality image data



including high-resolution image data are relayed.

The relay device 30 illustrated in Fig. 1 relays

content data between the plurality of terminals 10. The

management system 50 manages login authentication from the

terminal 10, the communication state of the terminal 10, a

destination list, and the communication state of the relay

device 30 in an integrated manner. The image of the image

data may be a moving picture or a still picture, or it may

be both the moving picture and the still picture.

The terminal 10 transmits and receives, for example,

image data and voice data in order to perform communication

with another terminal 10. That is, the communication

according to this embodiment includes the transmission and

reception of voice data and the transmission and reception

of image data. That is, the terminal 10 according to this

embodiment transmits and receives image data and voice data.

Alternatively, the terminal 10 may not transmit and receive

the image data, but may transmit and receive the voice data.

In this embodiment, a case in which the image of the

image data is a moving picture will be described, but the

image may be a still picture as well as the moving picture

and. The image of the image data may include both the

moving picture and the still picture. The relay device 30

relays the image data and the voice data between the

plurality of terminals 10. The management system 50

manages the terminal 10 and the relay device 30 in an

integrated manner.

A plurality of routers (70a, 70b, 70c, 70d, 70ab, and

70cd) selects paths most suitable for the image data and

the voice data. In the following description, any one of

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, which will be described below, stores therein a

terminal program for causing the terminal 10 to implement

various kinds of functions (or causing the terminal 10 to

function as various kinds of units) , and can transmit the

terminal program to the terminal 10. The HD 204 of the

program providing system 90 stores therein a relay device

program for causing the relay device 30 to implement

various kinds of functions (or causing the relay device 30

to function as various kinds of units) and can transmit the

relay device program to the relay device 30. In addition,

the HD 204 of the program providing system 90 stores

therein a transmission management program for causing the

management system 50 to implement various kinds of

functions (or causing the management system 50 to function

as various kinds of units) and can transmit the

transmission management program to the management system 50

The maintenance system 100 is a computer for

maintaining, managing, or repairing at least one of the

terminal 10, the relay device 30, the management system 50,

and the program providing system 90. For example, when the

maintenance system 100 is installed inside the country and

the terminal 10, the relay device 30, the management system

50, or the program providing system 90 is installed outside

the country, the maintenance system 100 remotely maintains,

manages, and repairs at least one of the terminal 10, the

relay device 30, the management system 50, and the program

providing system 90 through a communication network 2 . In

addition, the maintenance system 100 performs a maintenance

process, such as a process of managing the model number,

serial number, sale destination, maintenance and inspection

or failure history of at least one of the terminal 10, the

relay device 30, the management system 50, and the program

providing system 90, without passing through the



communication network 2 .

The terminals (lOaa, lOab, ...), the relay device 30a,

and the router 70a are connected by a LAN 2a such that they

can communicate with each other. The terminals (lOba,

lObb, ...), the relay device 30b, and the router 70b are

connected by a LAN 2b such that they can communicate with

each other. The LAN 2a and the LAN 2b are connected by a

leased line 2ab including a router 70ab such that they can

communicate with each other and are constructed in a

predetermined region A . For example, the region A is Japan,

the LAN 2a is constructed in an office in Tokyo, and the

LAN 2b is constructed in an office in Osaka.

The terminals (lOca, lOcb, ...), the relay device 30c,

and the router 70c are connected by a LAN 2c such that they

can communicate with each other. The terminals (lOda,

lOdb, ...), the relay device 30d, and the router 70d are

connected by a LAN 2d such that they can communicate with

each other. The LAN 2c and the LAN 2d are connected by a

leased line 2cd including a router 70cd such that they can

communicate with each other and are constructed in a

predetermined region B . For example, the region B is the

USA, the LAN 2c is constructed in an office in New York,

and the LAN 2d is constructed in an office in Washington,

D.C. The region A and the region B are connected through

the Internet 2i such that the routers (70ab and 70cd) can

communicate with each other.

The management system 50 and the program providing

system 90 are connected to the terminal 10 and the relay

device 30 through the Internet 2i such that they can

communicate with each other. The management system 50 and

the program providing system 90 may be installed in the

region A or the region B , or they may be installed in other

regions .



The relay device 30e is connected to the terminal 10

through the communication network 2 such that they can

communicate with each other. The relay device 30e is

constantly operated and is installed in a region other than

the region A and the region B such that it is less affected

by the amount of communication in a local area of the

region A or the region B . When the terminal 10

communicates with a terminal installed in another local

area, the relay device 30e is used to relay content data.

When the communication terminals communicate with each

other in the same local area, the relay device 30e is used

to relay communication data when the relay device installed

in the local area is out of order.

In this embodiment, the communication network 2

according to this embodiment is constructed 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. In the

communication network 2 , wireless communication, such as

Wireless Fidelity (WiFI) or Bluetooth (registered

trademark) , may be performed as well as wired communication.

In Fig. 1 , four sets of numbers given to the upper or

lower side of each terminal 10, each relay device 30, the

management system 50, each router 70, the program providing

system 90, and the maintenance system 100 simply indicate

an IP address in the general IPv4. For example, the IP

address of the terminal lOaa is "1.2.1.3". Alternatively,

IPv6 may be used, instead of IPv4. However, for simplicity

of explanation, this embodiment will be described using

IPv4 .

Each terminal 10 may be used for communication between

a plurality of offices, between different rooms in the same

office, in the same room, between the inside and outside of

the room, and between the outsides of the rooms. When each



terminal 10 is used outdoor, wireless communication is

performed by, for example, a mobile phone communication

network.

Hardware structure of embodiment

Next, the hardware structure of this embodiment will

be described. Fig. 29 is a diagram illustrating the

outward appearance of the terminal 10 according to an

embodiment of the invention. In the following description,

the longitudinal direction of the terminal 10 is the X-axis

direction, a direction perpendicular to the X-axis

direction in the horizontal plane is the Y-axis direction,

and a direction (vertical direction) perpendicular to the

X-axis direction and the Y-axis direction is the Z-axis

direction .

As illustrated in Fig. 29, the terminal 10 includes a

housing 1100, an arm 1200, and a camera housing 1300.

Among them, an air intake surface (not illustrated) having

a plurality of air inlets formed therein is provided on a

front wall surface 1110 of the housing 1100 and an exhaust

surface 1121 having a plurality of exhaust holes formed

therein is provided on a rear wall surface 1120 of the

housing 1100. In this way, a cooling fan provided in the

housing 1100 can be driven to draw air from the rear side

of the terminal 10 through the air intake surface (not

illustrated) and discharge the air to the rear side of the

terminal 10 through the exhaust surface 1121. A sound

pickup hole 1131 is formed in a right wall surface 1130 of

the housing 1100 and a built-in microphone 114, which will

be described below, can pick up sounds, such as a voice and

noise.

An operation panel 1150 is formed on the right wall

surface 1130 of the housing 1100. The operation panel 1150

includes a plurality of operation buttons (108a to 108e) ,



which will be described below, a power switch 109, which

will be described below, an alarm lamp 119, which will be

described below, and a sound output surface 1151 in which a

plurality of voice output holes for transmitting an output

sound from a built-in speaker 115, which will be described

below, are formed. An accommodation portion 1160 serving

as a concave portion for accommodating the arm 1200 and the

camera housing 1300 is provided in a left wall surface 1140

of the housing 1100. A plurality of connection holes

(1132a to 1132c) for electrically connecting a cable to an

external device connection I/F 118, which will be described

below, are provided in the right wall surface 1130 of the

housing 1100. A connection hole (not illustrated) for

electrically connecting a cable 120c for the display 120 to

the external device connection I/F 118, which will be

described below, is provided in the left wall surface 1140

of the housing 1100.

In the following description, when any one of the

operation buttons (108a to 108e) is represented, an

"operation button 108" is used, and when any one of the

connection holes (1132a to 1132c) is represented, a

"connection hole 1132" is used.

The arm 1200 is attached to the housing 1100 through a

torque hinge 1210. The arm 1200 is configured so as to be

rotatable with respect to the housing 1100 at a tilt angle

Θ1 of 135 degrees in the vertical direction. Fig. 29

illustrates a state in which the tilt angle Θ1 is 90

degrees .

The camera housing 1300 is provided with a built-in

camera 112, which will be described below, and can capture,

for example, the images of the user, a document, and a room.

In addition, the camera housing 1300 includes a torque

hinge 1310 formed therein. The camera housing 1300 is



attached to the arm 1200 through the torque hinge 1310.

The camera housing 1300 is attached to the arm 1200 through

the torque hinge 1310 and is configured so as to be

rotatable with respect to the arm 1200 in all directions at

a pan angle Θ2 of 0 degrees, which is the state illustrated

in Fig. 29, to ±180 degrees and at a tilt angle Θ3 of ±45

degrees .

The outward appearance of each of the relay device 30,

the management system 50, the program providing system 90,

and the maintenance system 100 is the same as that of a

general server computer and thus a description thereof will

not be repeated.

Fig. 4 is a diagram illustrating the hardware

structure of the terminal 10 according to an embodiment of

the invention. A s illustrated in Fig. 4 , the terminal 10

according to this embodiment includes a Central Processing

Unit (CPU) 101 that controls the overall operation of the

terminal 10, a Read Only Memory (ROM) 102 that stores the

terminal program, a Random Access Memory (RAM) 103 that is

used as a work area of the CPU 101, a flash memory 104 that

stores various kinds of data, such as image data or voice

data, an Solid State Drive (SSD) 105 that reads or writes

various kinds of data from or to the flash memory 104 under

the control of the CPU 101, a media drive 107 that controls

the reading or writing (storage) of data from or to a

recording medium 106, such as a flash memory, an operation

button 108 that is operated to select the destination of

the terminal 10, a power switch 109 that turns on or off

the terminal 10, and a network Interface (I/F) 111

configured to transmit data using the communication network

2 , which will be described below.

The terminal 10 includes the built-in camera 112 that

captures the image of an object and obtains image data



under the control of the CPU 101, an imaging element I/F

113 that controls the driving of the camera 112, the built-

in microphone 114 that inputs a voice, the built-in speaker

115 that outputs a voice, a voice input/output I/F 116 that

processes the input and output of voice signals between the

microphone 114 and the speaker 115 under the control of the

CPU 101, a display I/F 117 that transmits image data to an

external display 120 under the control of the CPU 101, an

external device connection I/F 118 configured to connect

various kinds of external devices, an alarm lamp 119 that

notifies of an error in various kinds of functions of the

terminal 10, and a bus line 110, such as an address bus or

a data bus configured to electrically connect the above-

mentioned components as illustrated in Fig. 4 .

The display 120 is a liquid crystal or organic EL

display unit that displays the image of an object or

operating icons. In addition, the display 120 is connected

to the display I/F 117 by a cable 120c. The cable 120c may

be a cable for analog RGB (VGA) signals, a cable for a

component video, or a cable for a High-Definition

Multimedia Interface (HDMI) or Digital Video Interactive

(DVI) signal.

The camera 112 includes a lens and a solid-state

imaging element that converts light into charge to obtain a

computerized object image (video) . For example, a

Complementary Metal Oxide Semiconductor (CMOS) or a Charge

Coupled Device (CCD) is used as the solid-state imaging

element .

An external device, such as an external camera, an

external microphone, or an external speaker, can be

electrically connected to the external device connection

I/F 118 by, for example, a Universal Serial Bus (USB) cable

inserted into the connection hole 1132 of the housing 1100



illustrated in Fig. 29. When the external camera is

connected, the external camera is driven prior to the

built-in camera 112 under the control of the CPU 101.

Similarly, when the external microphone is connected or

when the external speaker is connected, the external

microphone or the external speaker is driven prior to the

built-in microphone 114 or the built-in speaker 115 under

the control of the CPU 101.

The recording medium 106 is configured so as to be

removable from the terminal 10. The invention is not

limited to the flash memory 104, but any non-volatile

memory may be used as long as data can be read from or

written to the non-volatile memory under the control of the

CPU 101. For example, an Electrically Erasable and

Programmable ROM (EEPROM) may be used.

The terminal program may be recorded as a file of an

installable format or an executable format on a computer-

readable recording medium (for example, the recording

medium 106) and distributed. In addition, the terminal

program may be stored in the ROM 102, not the flash memory

104.

Fig. 5 is a diagram illustrating the hardware

structure of the management system according to this

embodiment of the invention. The management system 50

includes a CPU 201 that controls the overall operation of

the management system 50, a ROM 202 that stores programs,

such as IPL used to drive the CPU 201, a RAM 203 that is

used as a work area of the CPU 201, an HD 204 that stores

various kinds of data, such as transmission management

programs, and a Hard Disk Drive (HDD) 205 that controls the

reading or writing of various kinds of data from or to the

HD 204 under the control of the CPU 201, a media drive 207

that controls the reading or writing (storage) of data from



or to a recording medium 206, such as a flash memory, a

display 208 that displays various kinds of information,

such as a cursor, a menu, a window, characters, or images,

a network I/F 209 configured to transmit data using the

communication network 2 , a keyboard 211 including a

plurality of keys for inputting, for example, characters,

numbers, and various kinds of instructions, a mouse 212 for,

for example, selecting or executing various kinds of

instructions, selecting a processing target, and moving a

cursor, a CD-ROM drive 214 that controls the reading or

writing of various kinds of data from or to a Compact Disc

Read Only Memory (CD-ROM) 213 which is an example of a

removable recording medium, and a bus line 210, such as an

address bus or a data bus configured to electrically

connect the above-mentioned components as illustrated in

Fig. 5 .

The transmission management program may be recorded as

a file of an installable format or an executable format on

a computer-readable recording medium, such as the recording

medium 206 or the CD-ROM 213, and then distributed. In

addition, the transmission management program may be stored

in the ROM 202, not the HD 204.

The relay device 30 has the same hardware structure as

the management system 50 and a description thereof will not

be repeated. However, the HD 204 stores a relay device

program for controlling the relay device 30. In this case,

the relay device program may be recorded as a file of an

installable format or an executable format on a computer-

readable recording medium, such as the recording medium 206

or the CD-ROM 213, and distributed. In addition, the relay

device program may be stored in the ROM 202, not the HD 204.

The program providing system 90 and the maintenance

system 100 have the same hardware structure as the



management system 50 and a description thereof will not be

repeated. However, the HD 204 stores a program providing

program for controlling the program providing system 90 or

a maintenance program for controlling the maintenance

system 100. In this case, these programs may be recorded

as a file of an installable format or an executable format

on a computer-readable recording medium, such as the

recording medium 206 or the CD-ROM 213, and then

distributed. In addition, these programs may be stored in

the ROM 202, not the HD 204.

For example, a computer-readable recording medium,

such as a Compact Disc Recordable (CD-R) , a Digital

Versatile Disk (DVD) , or a Blu-ray disc, may be used as the

removable recording medium. These programs may be recorded

on the computer-readable recording medium and then provided.

Functional structure of embodiment

Next, the functional structure of this embodiment will

be described. Fig. 6 is a functional block diagram

illustrating each of the terminals, the devices, and the

systems forming the transmission system 1 according to this

embodiment. In Fig. 6 , the terminal 10, the relay device

30, and the management system 50 are connected such that

they can perform data communication therebetween through

the communication network 2 . The program providing system

90 and the maintenance system 100 illustrated in Fig. 1 are

not directly related to the communication of a

teleconference and thus are not illustrated in Fig. 6 .

Functional structure of terminal

The terminal 10 includes a transmitting/receiving unit

11, an operation input receiving unit 12, a login request

unit 13, an imaging unit 14, a voice input unit 15a, a

voice output unit 15b, a display control unit 16, a delay

detecting unit 18, a storing/reading unit 19, and a



destination list creating unit 20. Each of those units is

a function or a functioning unit implemented by operating

any of the components illustrated in Fig. 4 in response to

commands from the CPU 101 according to the terminal program

which is expanded from the flash memory 104 onto the RAM

103. In addition, the terminal 10 includes a storage unit

1000 constructed by the RAM 103 illustrated in Fig. 4 and

the flash memory 104 illustrated in Fig. 4 .

Each function structure of terminal

Next, each functional structure of the terminal 10

will be described with reference to Figs. 4 and 6 . Next,

in the description of each functional structure of the

terminal 10, a relation with main components configured to

implement each functional structure of the terminal 10

among the components illustrated in Fig. 4 will be

described.

The transmitting/receiving unit 11 of the terminal 10

illustrated in Fig. 6 is implemented by a command from the

CPU 101 illustrated in Fig. 4 and the network I/F 111

illustrated in Fig. 4 and transmits or receives various

kinds of data (or information) to or from another terminal,

another device, or another system through the communication

network 2 . The transmitting/receiving unit 11 starts to

receive each piece of state information indicating the

state of each of the other terminals, which are destination

candidates, from the management system 50 before it starts

to communicate with the destination terminal 10, which is a

desired destination. The state information indicates the

operating state (state indicating whether the terminal is

on-line or off-line) of each terminal 10, as well as

indicates detailed states indicating whether communication

is available even when the terminal is on-line, whether the

terminal is communicating, and whether a user is away from



the terminal. In addition, the state information indicates

various states, such as a state in which the cable 120c is

disconnected from the terminal 10, a state in which a voice

is output, but no image is output, and a state (MUTE) in

which a voice is not output, in addition to the operating

state of each terminal 10. Next, an example in which the

state information indicates the operating state will be

described.

The operation input receiving unit 12 is implemented

by a command from the CPU 101 illustrated in Fig. 4 , and

the operation button 108 and the power switch 109

illustrated in Fig. 4 and receives various kinds of inputs

from the user. For example, when the user turns on the

power switch 109 illustrated in Fig. 4 , the operation input

receiving unit 12 illustrated in Fig. 6 receives the power-

on signal and turns on a power supply.

The login request unit 13 is implemented by a command

from the CPU 101 illustrated in Fig. 4 . Upon receiving the

power-on signal, the login request unit 13 automatically

transmits login request information for requesting a login

and the IP address of the terminal 10 (request source

terminal) , which is a request source, at the present moment

from the transmitting/receiving unit 11 to the management

system 50 through the communication network 2 . When the

user turns off the power switch 109, the

transmitting/receiving unit 11 transmits state information

indicating that power has been turned off to the management

system 50, and then, the operation input receiving unit 12

completely turns off the power supply. In this way, the

management system 50 can know that the terminal 10 is

turned off.

The imaging unit 14 is implemented by a command from

the CPU 101 illustrated in Fig. 4 , and the camera 112 and



the imaging element I/F 113 illustrated in Fig. 4 , captures

the image of an object, and outputs the captured image data.

The voice input unit 15a is implemented by a command

from the CPU 101 illustrated in Fig. 4 and the voice

input/output I/F 116 illustrated in Fig. 4 . After the

microphone 114 converts the voice of the user into a voice

signal, the voice input unit 15a receives voice data

related to the voice signal. The voice output unit 15b is

implemented by a command from the CPU 101 illustrated in

Fig. 4 and the voice input/output I/F 116 illustrated in

Fig. 4 , and outputs the voice signal related to the voice

data to the speaker, so that the speaker 115 outputs a

voice .

The display control unit 16 is implemented by a

command from the CPU 101 illustrated in Fig. 4 and the

display I/F 117 illustrated in Fig. 4 . The display control

unit 16 controls a process of combining the received pieces

of image data with different resolutions and transmitting

the combined image data to the display 120.

The display control unit 16 can transmit information

about a destination list and a conference list received

from the management system 50 to the display 120, so that

the destination list and the conference list are displayed

on the display 120. In this way, the display control unit

16 displays, for example, a destination list frame 311-1

illustrated in Fig. 21 on the display 120. Each

destination name, such as a destination name "AB terminal

in Tokyo office in Japan" 311-2 is displayed in the

destination list frame 311-1 and icons (311-3a, 311-3b, and

311-3c) indicating the states related to the state

information are displayed for each destination name. Among

the icons, the icon 311-3a indicates that a terminal, which

is one of the destination candidates, is on-line and is in



a standby state, and thus the communication with the

terminal is available. The icon 311-3b indicates that a

terminal, which is one of the destination candidates, is

off-line and thus the communication with the terminal is

unavailable. The icon 311-3c indicates that a terminal,

which is one of the destination candidates, is

communicating with another terminal and thus it is possible

to participate in the communication. In addition, each

conference start time and conference name, such as a

conference start time and conference name "08:30 New York

Office..." 314, is displayed in the destination list frame

311-1 and icons (311-4a and 311-4b) indicating states

related to the state information are displayed for each

conference name. Of the icons, the icon 311-4a indicates

that a conference is reserved. The icon 311-4b indicates

that a conference is being held. A scroll bar 311-4 is

displayed on the right side of the destination list frame

311-1, and an icon with a triangular or inverted triangular

shape is selected to display icons indicating destination

names and states of the destination candidates which are

not displayed in Fig. 21.

The delay detecting unit 18 is implemented by a

command from the CPU 101 illustrated in Fig. 4 and detects

the delay time (ms) of the image data or the voice data

transmitted from another terminal 10 through the relay

device 30.

The storing/reading unit 19 is implemented by a

command from the CPU 101 illustrated in Fig. 4 and the SSD

105 illustrated in Fig. 4 , or it is implemented by a

command from the CPU 101. The storing/reading unit 19

performs a process of storing various kinds of data in the

storage unit 1000 and a process of reading various kinds of

data stored in the storage unit 1000. The storage unit



1000 stores therein, for example, a terminal Identification

(ID) for identifying the terminal 10 and passwords. In

addition, the image data and the voice data received during

communication with the destination terminal are overwritten

in the storage unit 1000 whenever the image data and the

voice data are received. Among them, an image is displayed

on the display 120 on the basis of the image data before

overwriting, and a voice is output from the speaker 115 on

the basis of the voice data before overwriting. The

terminal ID and a relay device ID, which will be described

below, according to this embodiment indicate identification

information, such as languages, characters, codes, or

various kinds of signs used to uniquely identify the

terminal 10 and the relay device 30, respectively. In

addition, the terminal ID and the relay device ID may be

identification information, which is a combination of at

least two of the language, characters, codes, and various

kinds of signs.

The destination list creating unit 20 creates and

updates the destination list in which the states of the

destination candidates are represented by icons as

illustrated in Fig. 21, on the basis of conference list

information, which will be described below, destination

list information, and the state information of each

terminal 10, which is each destination candidate, which are

received from the management system 50.

Functional structure of relay device

The relay device 30 includes a transmitting/receiving

unit 31, a state detecting unit 32, a data quality checking

unit 33, a change quality management unit 34, a data

quality changing unit 35, and a storing/reading unit 39.

Each of those units is a function or a functioning unit

implemented by operating any of the components illustrated



in Fig. 5 in response to a command from the CPU 201

according to the relay device program which is expanded

from the HD 204 to the RAM 203. In addition, the relay

device 30 includes a storage unit 3000 that is constructed

by the RAM 203 illustrated in Fig. 5 and/or the HD 204

illustrated in Fig. 5 .

Change quality management table

A change quality management Data Base (DB) 3001

including a change quality management table illustrated in

Fig. 8 is constructed in the storage unit 3000. Fig. 8 is

a conceptual diagram illustrating the change quality

management table. In the change quality management table,

the IP address of the terminal 10, which is the relay

destination (address) of image data, and the image quality

of the image data to be relayed to the relay destination by

the relay device 30 are associated with each other and

managed.

Each functional unit of relay device

Next, each functional structure of the relay device 30

will be described in detail. In the description of each

functional structure of the relay device 30, a relation

with the main components configured to implement each

functional structure of the relay device 30 among the

components illustrated in Fig. 5 will also be described.

The transmitting/receiving unit 31 of the relay device

30 illustrated in Fig. 6 is implemented by a command from

the CPU 201 illustrated in Fig. 5 and the network I/F 209

illustrated in Fig. 5 and transmits or receives various

kinds of data (or information) to or from another terminal,

another device, and another system through the

communication network 2 .

The state detecting unit 32 is implemented by a

command from the CPU 201 illustrated in Fig. 5 and detects



the operating state of the relay device 30 including the

state detecting unit 32. Examples of the operating state

include an "on-line" state, an "off-line" state, a "busy"

state, and a "pause" state.

The data quality checking unit 33 is implemented by a

command from the CPU 201 illustrated in Fig. 5 , searches

the change quality management DB 3001 (see Fig. 8 ) using

the IP address of the destination terminal as a search key,

and extracts the image quality of the corresponding relayed

image data, thereby checking the image quality of the

relayed image data.

The change quality management unit 34 is implemented

by a command from the CPU 201 illustrated in Fig. 5 and

changes the content of the change quality management DB

3001 on the basis of quality information, which will be

described below, transmitted from the management system 50.

For example, during a teleconference between a request

source terminal (terminal lOaa) with a terminal ID "Olaa"

and a destination terminal (terminal lOdb) with a terminal

ID "Oldb" by the transmission and reception of high-quality

image data, when a request source terminal (terminal lObb)

and a destination terminal (terminal lOca) start to

participate in another teleconference through the

communication network 2 , which results in a delay in the

reception of image data in the destination terminal

(terminal lOdb) , the relay device 30 reduces the image

quality of the image data which is currently relayed from a

high level to a medium level. In this case, the content of

the change quality management DB 3001 is changed such that

the image quality of the image data to be relayed by the

relay device 30 is reduced from a high level to a medium

level, on the basis of the quality information indicating

the medium image quality.



The data quality changing unit 35 is implemented by a

command from the CPU 201 illustrated in Fig. 5 and changes

the image quality of the image data transmitted from a

transmission source terminal on the basis of the changed

content of the change quality management DB 3001.

The storing/reading unit 39 is implemented by a

command from the CPU 201 illustrated in Fig. 5 and the HDD

205 illustrated in Fig. 5 and performs a process of storing

various kinds of data in the storage unit 3000 or a process

of reading various kinds of data stored in the storage unit

3000.

Functional structure of management system

The management system 50 includes a

transmitting/receiving unit 51, a terminal authentication

unit 52, a state management unit 53, a terminal extracting

unit 54, a terminal state acquiring unit 55, a relay device

selecting unit 56, a session management unit 57, a quality

determining unit 58, a storing/reading unit 59, a delay

time management unit 60, a reservation content extracting

unit 61, a session extracting unit 62, a state determining

unit 63, and a conference information creating unit 64.

Each of those units is a function or a functioning unit

implemented by operating any of the components illustrated

in Fig. 5 in response to commands from the CPU 201

according to the management system program which is

expanded from the HD 204 onto the RAM 203. In addition,

the management system 50 includes a storage unit 5000

(which is illustrated or referred to as a non-volatile

storage unit 5000 in some cases) constructed by the HD 204

illustrated in Fig. 5 . The storage unit 5000 stores

therein the destination list frame 311-1 illustrated in Fig.

21.

Relay device management table



A relay device management DB 5001 including a relay

device management table illustrated in Fig. 9 is

constructed in the storage unit 5000. Fig. 9 is a

conceptual diagram illustrating the relay device management

table. In the relay device management table, the operating

state of each relay device 30, the date and time when the

management system 50 receives state information including

the operating state, the IP address of the relay device 30,

and the maximum data transmission rate (Mbps) of the relay

device 30 are managed so as to be associated with the relay

device ID of each relay device 30. For example, the relay

device management table illustrated in Fig. 9 shows that

the operating state of a relay device 30a with a relay

device ID "111a" is "on-line", the date and time when the

management system 50 receives state information is

"2010.11.10. 13:00", the IP address of the relay device 30a

is "1.2.1.2", the maximum data transmission speed of the

relay device 30a is 100 Mbps.

Terminal authentication management table

In addition, a terminal authentication management DB

5002 including a terminal authentication management table

illustrated in Fig. 10 is constructed in the storage unit

5000. Fig. 10 is a conceptual diagram illustrating the

terminal authentication management table. In the terminal

authentication management table, each password is

associated with each of the terminal IDs of all the

terminals 10 managed by the management system 50 and is

managed. For example, the terminal authentication

management table illustrated in Fig. 10 shows that the

terminal ID of the terminal lOaa is "Olaa" and the password

is "aaaa".

Terminal management table

In addition, a terminal management DB 5003 including a



terminal management table illustrated in Fig. 11 is

constructed in the storage unit 5000. Fig. 11 is a

conceptual diagram illustrating the terminal management

table. In the terminal management table, a destination

name of each destination terminal 10, the operating state

of each destination terminal 10, the date and time when the

management system 50 receives login request information,

which will be described below, and the IP address of each

destination terminal 10 are managed so as to be associated

with the terminal ID of each terminal 10. For example, the

terminal management table illustrated in Fig. 11 shows that

the terminal lOaa with a terminal ID "Olaa" has a terminal

name "AA terminal in Tokyo office in Japan", the operating

state is "on-line (communication is available)", the date

and time when the management system 50 receives the login

request information is "2010.11.10. 13:40", and the IP

address of the terminal lOaa is "1.2.1.3".

Destination list management table

A destination list management DB 5004 including a

destination list management table illustrated in Fig. 12 is

constructed in the storage unit 5000. Fig. 12 is a

conceptual diagram illustrating the destination list

management table. In the destination list management table,

all the terminal IDs of the destination terminals which are

registered as the candidates of the destination terminal

are managed so as to be associated with the terminal ID of

a request source terminal that requests the start of

communication in the teleconference. For example, the

destination list management table illustrated in Fig. 12

shows that the candidates of the destination terminals

which can be requested by a request source terminal

(terminal lOaa) with a terminal ID "Olaa" to start

communication in the teleconference are the terminal lOab



with a terminal ID "Olab", the terminal lOba with a

terminal ID "Olba", and the terminal lObb with a terminal

ID "Olbb". The candidates of the destination terminals are

added or removed by the management system 50 in response to

an addition or removal request from an arbitrary request

source terminal. In this way, the candidates of the

destination terminals are updated.

Session management table

In addition, a session management DB 5005 including a

session management table illustrated in Fig. 13 is

constructed in the storage unit 5000. Fig. 13 is a

conceptual diagram illustrating the session management

table. In the session management table, a reservation ID

for identifying a reservation when communication is

performed between the terminals on the basis of the

reservation, a relay device ID for identifying the relay

device 30 used to relay image data and voice data, a

terminal ID (participating terminal ID) for identifying the

terminal 10 (participating terminal) that participates in

the session, a reception delay time (ms) when the

destination terminal receives image data, and the date and

time when the management system 50 receives delay

information including the delay time from the destination

terminal are managed so as to be associated with each

session ID for identifying the session for which content

data is transmitted between the terminals.

For example, the session management table illustrated

in Fig. 13 shows that the reservation ID corresponding to a

session ID "seOl" is "rsv05", the relay device 30a (relay

device ID "111a") relays image data and voice data between

participating terminals (terminals Olaa and Olcc) during

the session, and the delay time of the image data at

"2010.11.10. 14:00" is 200 (ms) . When a teleconference is



performed between two terminals 10, the date and time when

the delay information is received may be managed on the

basis of the delay information transmitted from the

destination terminal or the request source terminal.

However, when a teleconference is performed among three or

more terminals 10, the date and time when the delay

information is received may be managed on the basis of the

delay information transmitted from the terminal 10 that

receives image data and voice data. When the reservation

ID is "null (in a state in which no data is included)", the

session means a session which starts without a reservation

(ad-hoc conference) .

Quality management table

In addition, a quality management DB 5007 including a

quality management table illustrated in Fig. 14 is

constructed in the storage unit 5000. Fig. 14 is a

conceptual diagram illustrating the quality management

table. In the quality management table, the delay time of

image data and the image quality (image quality) of the

image data are managed so as to be associated with each

other such that, as the length of the delay time ( s ) of

the image data in the request source terminal or the

destination terminal increases, the image quality of the

image data relayed by the relay device 30 is reduced.

Relay device selection management table

A relay device selection management DB 5008 including

a relay device selection management table illustrated in

Fig. 15 is also constructed in the storage unit 5000. Fig.

15 is a conceptual diagram illustrating the relay device

selection management table. In the relay device selection

management table, the relay device ID of the relay device

30 used to relay image data and voice data is associated

with each of the terminal IDs of all the terminals 10



managed by the management system 50.

Reservation management table

In addition, a reservation management DB 5009

including a reservation management table illustrated in Fig.

16 is constructed in the storage unit 5000. Fig. 16 is a

conceptual diagram illustrating the reservation management

table. In the reservation management table, the date and

time of start of a session, the date and time of end of the

session, the name of the session, and the terminal ID

(participating terminal ID) of the terminal participating

in the reserved session are managed so as to be associated

with each reservation ID for identifying the session for

which content data is transmitted between the reserved

terminals. For example, the reservation management table

illustrated in Fig. 16 shows that the date and time when

the session reserved with a reservation ID "rsv03" starts

is "2010.11.10. 15:00", the date and time when the session

ends is "2010.11.10. 17:00", the name and the session is a

"security conference", and the terminal IDs of the

participating terminals participating in the reserved

session are "Olaa, Olbe, and Olaf".

Each functional structure of management system

Next, each functional structure of the management

system 50 will be described. In the description of each

functional structure of the management system 50, a

relation with the main components configured to implement

each functional structure of the management system 50 among

the components illustrated in Fig. 5 will also be described.

The transmitting/receiving unit 51 is implemented by a

command from the CPU 201 illustrated in Fig. 5 and the

network I/F 209 illustrated in Fig. 5 and transmits or

receives various kinds of data (or information) to or from

another terminal, another device, or another system through



the communication network 2 .

The terminal authentication unit 52 is implemented by

a command from the CPU 201 illustrated in Fig. 5 . The

terminal authentication unit 52 searches the terminal

authentication management table (see Fig. 10) of the

terminal authentication management DB 5002 in the storage

unit 5000 using, as a search key, the terminal ID and the

password included in the login request information which is

received through the transmitting/receiving unit 51, and

determines whether the same terminal ID and password are

managed by the terminal authentication management DB 5002,

thereby performing terminal authentication.

The state management unit 53 is implemented by a

command from the CPU 201 illustrated in Fig. 5 . In order to

manage the operating state of the request source terminal,

the state management unit 53 stores the terminal ID of the

request source terminal that requests a login, the

operating state of the request source terminal, the date

and time when the management system 50 receives login

request information, and the IP address of the request

source terminal in the terminal management table (see Fig.

11) of the terminal management DB 5003 so as to be

associated with each other and manages them. In addition,

the state management unit 53 changes the operating state of

the terminal management table from an on-line state to an

off-line state on the basis of the state information

indicating that power is turned off transmitted from the

terminal 10 when the user changes the state of the power

switch 109 of the terminal 10 from an on state to an off

state.

The terminal extracting unit 54 is implemented by a

command from the CPU 201 illustrated in Fig. 5 , searches

the address management table (see Fig. 12) of the



destination list management DB 5004 using the terminal ID

of the request source terminal that requests a login as a

key, and reads the terminal IDs of the candidates of the

destination terminals capable of communicating with the

request source terminal, thereby extracting the terminal

IDs. In addition, the terminal extracting unit 54 searches

the address management table of the destination list

management DB 5004 using the terminal ID of the request

source terminal that requests a login as a key and extracts

the terminal ID of another request source terminal in which

the terminal ID of the request source terminal registered

as the candidate of the destination terminal.

The terminal state acquiring unit 55 is implemented by

a command from the CPU 201 illustrated in Fig. 5 , searches

the terminal management table (see Fig. 11) of the terminal

management DB 5003 using the terminal ID of the candidate

of the destination terminal extracted by the terminal

extracting unit 54 as a search key, and reads the operating

state for each terminal ID extracted by the terminal

extracting unit 54. In this way, the terminal state

acquiring unit 55 can acquire the operating state of the

candidate of the destination terminal capable of

communicating with the request source terminal that

requests a login. In addition, the terminal state

acquiring unit 55 searches the terminal management table of

the terminal management DB 5003 using, as a search key, the

terminal ID extracted by the terminal extracting unit 54

and acquires the operating state of the request source

terminal that requests a login.

The relay device selecting unit 56 is implemented by a

command from the CPU 201 illustrated in Fig. 5 and selects

the relay device 30 used to relay image data and voice data

for each session for which content data is transmitted



between the terminals. Therefore, the relay device

selecting unit 56 implements a session ID generating unit

56a, a relay device extracting unit 56b, and a selecting

unit 56c illustrated in Fig. 7 in response to commands from

the CPU 201 illustrated in Fig. 5 . Fig. 7 is a functional

block diagram illustrating the details of the relay device

selecting unit 56 illustrated in Fig. 6 .

Among those units, the session ID generating unit 56a

generates a session ID for identifying the session for

which content data is transmitted between the terminals.

The relay device extracting unit 56b searches the relay

device selection management table (see Fig. 15) of the

relay device selection management DB 5008 on the basis of

the terminal ID of the request source terminal and the

terminal ID of the destination terminal in the start

request information transmitted from the request source

terminal, and extracts each corresponding relay device ID.

The selecting unit 56c selects the relay device ID of the

relay device 30 whose operating state is "on-line" among

the relay devices 30 managed by the relay device management

table (see Fig. 9 ) of the relay device management DB 5001,

thereby selecting the relay device 30.

The session management unit 57 stores the session ID

generated by the session ID generating unit 56a and the

terminal ID of the participating terminal in the session

management table (see Fig. 6 ) of the session management DB

5005 in the storage unit 5000 so as to be associated with

each other and manages them. In addition, the session

management unit 57 stores the relay device ID of the relay

device 30 selected by the selecting unit 56c for each

session ID in the session management DB 5005 and manages

the relay device ID.

The quality determining unit 58 searches the quality



management table (see Fig. 14) of the quality management DB

5007 using the delay time as a search key and extracts the

image quality of the corresponding image data, thereby

determining the image quality of the image data relayed by

the relay device 30.

The storing/reading unit 59 is implemented by a

command from the CPU 201 illustrated in Fig. 5 and the HDD

205 illustrated in Fig. 5 and performs a process of storing

various kinds of data in the storage unit 5000 or a process

of reading various kinds of data stored in the storage unit

5000.

The delay time management unit 60 is implemented by a

command from the CPU 201 illustrated in Fig. 5 , searches

the terminal management table (see Fig. 11) of the terminal

management DB 5003 using the IP address of the destination

terminal as a search key, and extracts the corresponding

terminal ID. In addition, the delay time management unit

60 stores the delay time indicated by the delay information

in a delay time field of a record including the extracted

terminal ID in the session management table (see Fig. 13)

and manages the delay time.

The reservation content extracting unit 61 searches

the reservation management table (see Fig. 16) of the

reservation management DB 5009 using the terminal ID of the

request source terminal that requests a login as a search

key and extracts the reservation ID. In addition, the

reservation content extracting unit 61 searches the

reservation management table using the reservation ID as a

search key, and extracts the start date and time and the

name for each extracted reservation ID. Furthermore, the

reservation content extracting unit 61 searches the

reservation management table using the reservation ID in

detailed conference/destination request information



transmitted from the request source terminal (terminal

lOaa) as a search key, and extracts the terminal ID

(participating terminal ID) of the participating terminal

participating in the reserved conference.

The session extracting unit 62 searches the session

management table (see Fig. 13) of the session management DB

5005 as the reservation ID extracted by the reservation

content extracting unit 61 as a search key and extracts the

session ID corresponding to the reservation ID. In

addition, the session extracting unit 62 searches the

session management table using the participating terminal

ID extracted by the reservation content extracting unit 61

as a search key and extracts the reservation ID

corresponding to the participating terminal ID.

Furthermore, the session extracting unit 62 searches the

session management table using the reservation ID included

in the start request information as a search key and

extracts the session ID and the relay device ID

corresponding to the reservation ID.

The state determining unit 63 determines whether the

session ID corresponding to the reservation ID is extracted

and decides on the state of the conference on the basis of

the determination result. In addition, the state

determining unit 63 determines whether the reservation

identified by the reservation ID which is extracted by the

reservation content extracting unit 61 is a predetermined

reservation. When it is determined that the reservation is

the predetermined reservation, the state determining unit

63 determines the state of the terminal, which is a

predetermined destination, to be a first state. When it is

determined that the reservation is not the predetermined

reservation, the state determining unit 63 determines the

state of the terminal, which is a predetermined destination,



to be a second state different from the first state.

The conference information creating unit 64 creates

conference information including the start date and time,

the name, and the state determined by the state determining

unit 63 for each reservation ID extracted by the

reservation content extracting unit 61. In addition, the

conference information creating unit 64 creates destination

information containing the terminal ID of the destination

extracted by the terminal extracting unit 54, and the

destination name and the operating state extracted by the

terminal state acquiring unit 55. Furthermore, the

conference information creating unit 64 creates detailed

conference/destination information containing a

communication state related to the reservation of the

participating terminal determined by the state determining

unit 63 for each participating terminal ID extracted by the

reservation content extracting unit 61.

Process or operation of embodiment

Next, a processing method of the transmission system 1

according to this embodiment will be described with

reference to Figs. 17 to 27. Fig. 17 is a sequence diagram

illustrating a process of managing the state information

indicating the operating state of each relay device. Fig.

18 is a sequence diagram illustrating a process in the

preparatory stage in which communication starts between the

transmission terminals. Fig. 19 is a flowchart

illustrating a process of creating conference information

and destination information. Figs. 20Ά and 20B are a

conceptual diagrams illustrating an example of the

conference information and an example of the destination

information, respectively. Fig. 21 is a conceptual diagram

illustrating a destination list according to this

embodiment. Fig. 22 is a flowchart illustrating a process



of creating detailed conference/destination information.

Fig. 23 is a conceptual diagram illustrating an example of

the detailed conference information and destination

information. Fig. 24 is a conceptual diagram illustrating

a detailed conference/destination list according to this

embodiment. Fig. 25 is a sequence diagram illustrating the

process of the request source terminal (terminal lOaa)

participating in the reserved session. Fig. 26 is a

flowchart illustrating a process of managing the session.

Fig. 27 is a sequence diagram illustrating a process of

transmitting and receiving image data and voice data

between the transmission terminals.

First, a process of managing the state information

indicating the state of each relay device 30 transmitted

from each relay device 30 to the management system 50 will

be described with reference to Fig. 17. First, in Steps

Sl-1 to Sl-4, in each relay device 30, the state detecting

unit 32 illustrated in Fig. 6 periodically detects the

operating state of the relay device 30. Then, in Steps S2-

1 to S2-4, the transmitting/receiving unit 31 of each relay

device 30 periodically transmits the state information to

the management system 50 through the communication network

2 , so that the management system 50 can manage the

operating state of each relay device 30 in real time. Each

piece of the state information includes the relay device ID

of each relay device 30 and the operating state detected by

the state detecting unit 32 of the relay device 30 with

each relay device ID. In this embodiment, it is assumed

that the relay devices (30a, 30b, and 30d) operate normally

and are "on-line" while the relay device 30c operates but

is "off-line" due to an error occurring in the program for

performing the relay operation of the relay device 30c.

Then, in Steps S3-1 to S3-4, the management system 50



receives the state information transmitted from each relay

device 30 using the transmitting/receiving unit 51, stores

the state information in the relay device management DB

5001 (see Fig. 6 ) of the storage unit 5000, for each relay

device ID using the storing/reading unit 59, and manages

the state information. In this way, any one of the

operating states, such as an "on-line" state, an "off-line"

state, and a "failure state", is stored for each relay

device ID in the relay device management table illustrated

in Fig. 9 and is managed. In this case, the date and time

when the management system 50 receives the state

information is also stored for each relay device ID and is

managed. When the state information is not transmitted

from the relay device 30, the operating state field and the

reception date and time field of each record in the relay

device management table illustrated in Fig. 9 are blank, or

the previous operating state and the previous reception

date and time are shown in the fields.

Next, a process of transmitting or receiving each

piece of the management information in the preparatory

stage before communication starts between a terminal lOaa

and another terminal 10 will be described with reference to

Fig. 18. In Fig. 18, various kinds of management

information are transmitted or received by the management

information session sei illustrated in Fig. 2 .

First, in Step S21, when the user turns on the power

switch 109 illustrated in Fig. 4 , the operation input

receiving unit 12 illustrated in Fig. 6 receives the power-

on signal and turns on the power supply. Then, in Step S22,

when power is turned on, the login request unit 13

automatically transmits login request information

indicating a login request from the transmitting/receiving

unit 11 to the management system 50 through the



communication network 2 . The login request information

contains a terminal ID for identifying the terminal lOaa,

in which the log in request unit 13 is included and which

serves as a request source, and the password. The terminal

ID and the password are read from the storage unit 1000 by

the storing/reading unit 19 and then transmitted to the

transmitting/receiving unit 11. When the login request

information is transmitted from the terminal lOaa to the

management system 50, the management system 50, which is

the receiver side, can know the IP address of the terminal

lOaa, which is the transmitter side.

Then, in Step S23, the terminal authentication unit 52

of the management system 50 searches the terminal

authentication management table (see Fig. 10) of the

terminal authentication management DB 5002 in the storage

unit 5000 using, as a search key, the terminal ID and the

password in the login request information received through

the transmitting/receiving unit 51, and determines whether

the same terminal ID and password are managed in the

terminal authentication management table, thereby

performing terminal authentication. In Step S24, when the

terminal authentication unit 52 determines that the login

request is sent from the terminal 10 with a valid authority

since the same terminal ID and password are managed, the

state management unit 53 stores the terminal ID of the

terminal lOaa, the operating state thereof, the date and

time when the login request information is received, and

the IP address of the terminal lOaa in the terminal

management DB 5003 (see Fig. 6 ) so as to be associated with

each other. In this way, the operating state "on-line",

the reception date and time "2010.11.10. 13:40", and the IP

address "1.2.1.3" of the terminal lOaa are associated with

the terminal ID "Olaa" and are managed in the terminal



management table illustrated in Fig. 11.

Then, in Step S25, the transmitting/receiving unit 51

of the management system 50 transmits authentication result

information containing the authentication result obtained

by the terminal authentication unit 52 to the request

source terminal (terminal lOaa) that requests a login

through the communication network 2 . In this embodiment,

the process when the terminal authentication unit 52

determines that the terminal has a valid authority will be

described below.

In Step S26, the conference information creating unit

64 of the management system 50 creates the destination

information of the request source terminal (terminal lOaa)

that requests a login and the conference information of the

conference including the request source terminal (terminal

lOaa) as a participant. A process of creating the

conference information and the destination information will

be described in detail with reference to Fig. 19. Fig. 19

is a flowchart illustrating the process of creating the

conference information and the destination information. In

Step S26-1, the reservation content extracting unit 61 of

the management system 50 searches the reservation

management table (see Fig. 16) using, as a search key, the

terminal ID "Olaa" of the request source terminal (terminal

lOaa) that requests a login and extracts the reservation

IDs ("rsv03", "rsv04", ...). In this way, the reservation

ID of the session in which the request source terminal

(terminal lOaa) is reserved to participate. Alternatively,

when extracting the reservation ID, the reservation content

extracting unit 61 may extract only the reservation ID of

the session which is reserved to be held on that day or

only the reservation ID of the session which is reserved to

be held within a predetermined period of time from the



present time, with reference to the start date and time and

the end date and time in the reservation management DB 5009.

In Step S26-2, the reservation content extracting unit

61 of the management system 50 searches the reservation

management table (see Fig. 16) of the reservation

management DB 5009 using the reservation ID ("rsv03",

"rsv04", ...) as a search key and extracts the start date

and time and the name for each extracted reservation ID.

In this way, the start date and time, name, and session ID

of the session which is reserved with each reservation ID

are extracted.

In Step S26-3, the session extracting unit 62 searches

the session management table (see Fig. 13) of the session

management DB 5005 using the reservation ID extracted by

the reservation content extracting unit 61 as a search key

and extracts the session ID corresponding to the

reservation ID. Then, in Step S26-4, the state determining

unit 63 determines whether the session ID corresponding to

the reservation ID is extracted in Step S26-3. In Step

S26-5, when the session ID is extracted (YES in Step S26-4),

the state determining unit 63 determines that the state of

the conference (session) is "being held" on the basis of

the reservation. This is because the session corresponding

to the reservation has started. In Step S26-5, when the

session ID is not extracted (NO in Step S26-4), the state

determining unit 63 determines that the state of the

conference corresponding to the reservation is "reserved".

This is because the session corresponding to the

reservation has not started yet. The management system 50

repeats the process from Step S26-3 to Step S26-5 or S26-6

for each reservation ID extracted by the reservation

content extracting unit 61. Then, in Step S26-7, the

conference information creating unit 64 creates conference



information containing the start date and time, the name,

and the state determined by the state determining unit 63

for each reservation ID extracted by the reservation

content extracting unit 61. Fig. 20A illustrates an

example of the created conference information.

In Step S26-8, the terminal extracting unit 54 of the

management system 50 searches the destination list

management table (see Fig. 12) of the destination list

management DB 5004 using, as a search key, the terminal ID

"Olaa" of the request source terminal (terminal lOaa) that

requests a login and reads and extracts the terminal IDs of

the candidates of the destination terminals capable of

communicating with the request source terminal (terminal

lOaa) . In this embodiment, the terminal IDs ("Olab",

"Olba", "Oldb") of the destination terminals

(terminals lOab, lOba, lOdb) corresponding to the

terminal ID "Olaa" of the request source terminal (terminal

lOaa) are extracted.

Then, in Step S26-9, the terminal state acquiring unit

55 searches the terminal management table (see Fig. 11)

using the terminal IDs ("Olab", "Olba", "Oldb") of the

candidates of the destination terminals extracted by the

terminal extracting unit 54 and reads the operating state

("busy", "busy", ...) and the destination name ("AB

terminal in Tokyo office in Japan", "BA terminal in Osaka

office in Japan", ...) for each terminal ID extracted by

the terminal extracting unit 54, thereby extracting the

operating state and the destination name of each terminal

(lOab, lOba, lOdb) . Then, in Step S26-10, the

conference information creating unit 64 creates destination

information including the terminal ID of the destination

extracted by the terminal extracting unit 54, and the

destination name and the operating state extracted by the



terminal state acquiring unit 55. Fig. 20B illustrates an

example of the created destination information.

Then, in Step S27, the transmitting/receiving unit 51

of the management system 50 reads the data of the

destination list frame (the data of the destination list

frame 311-1 illustrated in Fig. 21) from the storage unit

5000 (non-volatile storage unit) through the

storing/reading unit 59. In addition, in Step S28, the

transmitting/receiving unit 51 transmits "conference list

information (the destination list frame, the reservation ID,

the state, and the start time, and the name) " including the

destination list frame and the conference information

created by the conference information creating unit 64 and

"destination list information (the destination list frame,

the terminal ID, the state, and the destination name)"

including the destination information to the request source

terminal (terminal lOaa) . Then, in Step S29, in the

request source terminal (terminal lOaa) , the

transmitting/receiving unit 11 receives the destination

list information and the storing/reading unit 19 stores the

destination list information in the storage unit 1000

As such, in this embodiment, each terminal 10 does not

manage the destination list information, but the management

system 50 manages the destination list information of all

the terminals in an integrated manner. Therefore, for

example, even when a new terminal 10 is included in the

transmission system 1 , a new type of terminal 10 replacing

the terminal 10 is included in the transmission system 1 ,

or the appearance of the destination list frame is changed,

the management system 50 collectively copes to the change

in the system. Therefore, the time and effort for each

terminal 10 to change the destination list information can

be reduced.



In Step S30, the management system 50 repeatedly

performs Step S26 at a predetermined timing to manage the

update of the destination information and the conference

information. In Step S31, when either the destination

information or the conference information is updated, the

transmitting/receiving unit 51 transmits the conference

list information (the destination list frame, the

reservation ID, the state, the start time, and the name)

and the destination list information (the destination list

frame, the terminal ID, the state, and the destination

name) to the request source terminal (terminal lOaa) .

Then, in Step S32, the storing/reading unit 19 of the

request source terminal (terminal lOaa) sequentially stores

the state information of the terminal and the state

information of the conference received from the management

system 50 in the storage unit 1000. Therefore, the request

source terminal (terminal lOaa) can acquire the operating

state of the terminal lOab, which is the candidate of the

destination terminal capable of communicating with the

request source terminal (terminal lOaa) at the present time,

or the state of the reserved conference on the basis of the

received state information.

Then, in Step S34, the destination list creating unit

20 of the request source terminal (terminal lOaa) creates a

destination list to which the state of the terminal 10,

which is the candidate of the destination, is reflected as

well as creates a conference list to which the state of the

reserved conference is reflected, on the basis of the state

information of the terminal and the state information of

the conference stored in the storage unit 1000. The

display control unit 16 controls the display timing of the

destination list and the conference list on the display 120

illustrated in Fig. 4 .



In this way, as illustrated in Fig. 21, the

destination list in which the address names 311-2 and the

icons 311-3a to 311-3c to each of which the state

information is reflected are displayed in the destination

list frame 311-1 is displayed on the display 120aa.

Then, in Step S35, when the user of the request source

terminal (terminal lOaa) presses the operation button 108

illustrated in Fig. 4 to select a reserved conference from

the displayed conference list, the operation input

receiving unit 12 illustrated in Fig. 6 receives a request

for detailed information (detailed conference/destination

information) about the reserved conference and the

destination terminals participating in the conference. In

Step S36, the transmitting/receiving unit 11 of the request

source terminal (terminal lOaa) transmits detailed

conference/destination request information which includes

the terminal ID of the request source terminal (terminal

lOaa) and the reservation ID of the selected conference and

requests to acquire the communication state of a terminal,

which is a destination in the reservation to the management

system 50. Then, the transmitting/receiving unit 51 of the

management system 50 receives the detailed

conference/destination request information, thereby

receiving a request to acquire the communication state of a

terminal, which is a predetermined destination, in a

predetermined communication reservation.

Then, in Step S37, the conference information creating

unit 64 of the management system 50 creates detailed

conference/destination information related to the

conference selected by the request source terminal

(terminal lOaa) and the destination terminal participating

in the conference. A process of creating the detailed

conference/destination information will be described in



detail with reference to Fig. 22. Fig. 22 is a flowchart

illustrating the process of creating the detailed

conference/destination information. In Step S37-1, the

terminal extracting unit 54 of the management system 50

searches the destination list management table (see Fig.

12) of the destination list management DB 5004 using, as a

search key, the terminal ID "Olaa" of the request source

terminal (terminal lOaa) , and reads and extracts the

terminal ID of the candidate of the destination terminal

capable of communicating with the request source terminal

(terminal lOaa) .

Then, in Step S37-2, the reservation content

extracting unit 61 of the management system 50 searches the

reservation management table (see Fig. 16) of the

reservation management DB 5009 using the reservation ID in

the detailed conference/destination request information

transmitted from the request source terminal (terminal

lOaa) as a search key, and extracts the terminal ID

(participating terminal ID) of a participating terminal

participating in the reserved conference. Then, in Step

S37-3, the terminal state acquiring unit 55 searches the

terminal management table (see Fig. 11) of the terminal

management DB 5003 for each participating terminal ID

extracted by the reservation content extracting unit 61,

using the participating terminal ID as a search key and

reads the operating state, thereby extracting the operating

state of the participating terminal.

In Step S37-5, the state determining unit 63

determines whether the participating terminal ID extracted

by the reservation content extracting unit 61 is the same

as any one of the terminal IDs of the candidates of the

destination terminals extracted by the terminal extracting

unit 54. In Step S37-9, when it is determined in Step S37-



5 that there the participating terminal ID is not the same

as any one of the terminal IDs of the candidates of the

destination terminals (NO in Step S37-5) , the state

determining unit 63 determines the state of the

participating terminal identified by the participating

terminal ID to be "unknown". This is because the request

source terminal (terminal lOaa) cannot normally know the

state of the participating terminal, for security reasons,

when the participating terminal is not listed in the

candidates of the destination terminals.

In Step S37-6, when the terminal ID is identical to

the terminal ID of any one of the candidates of the

destination terminals in Step S37-5 (YES in Step S37-5) ,

the state determining unit 63 determines whether the

operating state extracted by the terminal state acquiring

unit 55 to be "busy". In Step S37-10, when the operating

state extracted by the terminal state acquiring unit 55 is

not "busy" (NO in Step S37-6) , the state determining unit

63 determines the state of the participating terminal

identified by the participating terminal ID to be the

operating state (for example, "off-line") extracted by the

terminal state acquiring unit 55 in Step S37-3. In Step

S37-7, when the operating state extracted by the terminal

state acquiring unit 55 is "busy" (YES in Step S37-6) , the

session extracting unit 62 searches the session management

table (see Fig. 13) of the session management DB 5005 using

the participating terminal ID extracted by the reservation

content extracting unit 61 as a search key and extracts the

reservation ID corresponding to the participating terminal

ID.

Then, in Step S37-8, the state determining unit 63

determines whether the reservation which is identified by

the reservation ID extracted by the reservation content



extracting unit 61 is the same as that identified by the

reservation ID in the detailed conference/destination

request information transmitted from the request source

terminal (terminal lOaa) . In Step S37-11, when the

reservation ID corresponding to the participating terminal

ID is the same as that transmitted from the request source

terminal (terminal lOaa) (YES in Step S37-8), the state

determining unit 63 determines the state related to the

reservation of the participating terminal identified by the

participating terminal ID to be "entered" (first state).

This is because the participating terminal has already

participated in the conference (session) through the

reservation which is identified by the reservation ID

selected by the request source terminal (terminal lOaa) .

In Step S37-12, when the reservation ID corresponding to

the participating terminal ID is different from the

reservation ID transmitted from the request source terminal

(terminal lOaa) (NO in Step S37-8), the state determining

unit 63 determines the state related to the reservation of

the participating terminal identified by the participating

terminal ID to be "in use" (second state) . This is because

the participating terminal performs another session

different from the session through the reservation which is

identified by the reservation ID selected by the request

source terminal (terminal lOaa) . The management system 50

repeatedly performs the process from Step S37-3 to Step

S37-9 or S37-11 for each participating terminal ID

extracted by the reservation content extracting unit 61.

Then, in Step S37-13, the conference information creating

unit 64 creates detailed conference/destination information

containing the state information indicating the

communication state of the participating terminal related

to the reservation which is determined by the state



determining unit 63 for each participating terminal ID

extracted by the reservation content extracting unit 61.

The state information includes, for example, information

(first state information) indicating the state "entered"

and information (second state information) indicating the

state "in use". Fig. 23 illustrates an example of the

created detailed conference/destination information.

Then, in Step S38, the transmitting/receiving unit 51

of the management system 50 transmits, to the request

source terminal (terminal lOaa) , the detailed

conference/destination information created by the

conference information creating unit 64 and the reservation

ID in the detailed conference/destination request

information transmitted from the request source terminal

(terminal lOaa) . Then, in Step S39, the destination list

creating unit 20 of the request source terminal (terminal

lOaa) creates a detailed conference/destination list to

which the communication state of the participating terminal

related to the reservation is reflected, on the basis of

the detailed conference/destination information transmitted

from the management system 50, and the conference list

information and the destination list information stored in

the storage unit 1000. The display control unit 16

controls the display timing of the detailed

conference/destination list on the display 120 illustrated

in Fig. 4 .

In this way, as illustrated in Fig. 24, in the display

120, the destination list in which, for example, the

conference start time and conference name 314, the

destination names 311-2, and the icons 311-3a to 311-3f to

each of which the state of the conference or the

participating terminal is reflected are displayed is

displayed on the display 120aa. When the state of the



participating terminal is "busy", for example, an icon 311-

3d indicating the state "entered", an icon 311-3e

indicating the state "in use", and an icon 311-3f

indicating the state "unknown" are displayed on the basis

of the state determined by the state determining unit 63.

In this way, the user of the request source terminal

(terminal lOaa) can know the communication state of the

participating terminal related to the reservation and

participate in the session according to the communication

state. The display control unit 16 can display an entrance

button 312 for participating in the reserved session and a

cancellation button 313 for returning to the screen (see

Fig. 21) on which the destination list and the conference

list are displayed, without participating in the reserved

session, together with the detailed conference/destination

list. In this way, the request source terminal (terminal

lOaa) can receive an input to participate in the reserved

conference from the screen on which the detailed

conference/destination list is displayed.

In another terminal 10, similarly to Step S21, when

the user turns on the power switch 109 illustrated in Fig.

5 , the operation input receiving unit 12 illustrated in Fig.

6 receives the power-on signal and the same steps as Steps

S22 to S39 are performed. Therefore, a description thereof

will not be repeated.

Next, a process when the request source terminal

(terminal lOaa) participates in the reserved session will

be described with reference to Fig. 25. Fig. 25 is a

sequence diagram the process of the request source terminal

(terminal lOaa) participating in the reserved session. In

Fig. 25, various kinds of management information are

transmitted or received by the management information

session sei. In this embodiment, the request source



terminal (terminal lOaa) receives the selection of the

entrance button 312 which is displayed together with the

detailed conference/destination list, thereby receiving a

request to participate in the reserved session. Next, a

case in which a predetermined entrance button 312 is

selected will be described.

First, in Step S41, when the user of the request

source terminal (terminal lOaa) presses the operation

button 108 illustrated in Fig. 4 to select the entrance

button 312, the operation input receiving unit 12

illustrated in Fig. 6 receives a request to participate in

the reserved session. In Step S42, the

transmitting/receiving unit 11 of the terminal lOaa

transmits, to the management system 50, start request

information (an example of communication state information)

that contains the terminal ID of the request source

terminal (terminal lOaa) and the reservation ID for

identifying the selected reservation and indicates that the

session has started. Then, the transmitting/receiving unit

51 of the management system 50 receives the start request

information and knows the IP address of the request source

terminal (terminal lOaa) , which is a transmission source.

Then, in Step S43, the state management unit 53

changes the content in the operating state field of the

record containing the terminal ID in the terminal

management table (see Fig. 11) of the terminal management

DB 5003 to "busy" on the basis of the terminal ID of the

request source terminal (terminal lOaa) contained in the

start request information. In this state, the request

source terminal (terminal lOaa) does not start

communication, but is in a communicating state. Therefore,

when another terminal 10 communicates with the terminal

lOaa, a voice or an image indicating the fact that the



terminal is communicating is output.

Then, in Step S44, the management system 50 manages

the session (image/voice data session "sed") for

communication through the reservation which is selected by

the request source terminal (terminal lOaa) . A process of

managing the session will be described in detail with

reference to Fig. 26. Fig. 26 is a flowchart illustrating

the process of managing the session. First, in Step S44-1,

the session extracting unit 62 of the management system 50

searches the session management table (see Fig. 13) of the

session management DB 5005 using, as a search key, the

reservation ID contained in the start request information

and extracts the relay device ID and the session ID

corresponding to the reservation ID. Then, in Step S44-2,

the session management unit 57 determines whether the

session ID corresponding to the reservation ID is extracted

in Step S44-1.

When the session ID is extracted in Step S44-2 (YES in

Step S44-2) , in Step S44-3, the session management unit 57

stores the terminal ID of the request source terminal

(terminal lOaa) contained in the start request information

in the participating terminal ID field of the record

containing the extracted session ID in the session

management table (see Fig. 13) of the session management DB

5005 and manages the terminal ID. When the session ID is

not extracted in Step S44-2 (NO in Step S44-2), in Step

S44-4, the session ID generating unit 56a generates a

session ID for identifying the session (image/voice data

session "sed") for which content data is transmitted

between the terminals through the reservation which is

selected by the request source terminal (terminal lOaa) .

Then, the management system 50 performs a process for

selecting the relay device 30 relaying image/voice data for



the session (image/voice data session "sed") for

communication through the reservation selected by the

request source terminal (terminal lOaa) . In this case,

first, in Step S44-5, the reservation content extracting

unit 61 of the management system 50 searches the

reservation management table (see Fig. 16) of the

reservation management DB 5009 using, as a search key, the

reservation ID in the start request information transmitted

from the request source terminal (terminal lOaa) and

extracts the terminal ID (participating terminal ID) of the

terminal 10 participating in the reserved conference. Then,

in Step S44-6, the terminal state acquiring unit 55

searches the terminal management table (see Fig. 11) of the

terminal management DB 5003 using, as a search key, the

participating terminal ID extracted by the reservation

content extracting unit 61 and reads the operating state,

thereby extracting the operating state of the participating

terminal .

Then, in Step S44-7, the relay device extracting unit

56b searches the relay device selection management table

(see Fig. 15) of the relay device selection management DB

5008 on the basis of the participating terminal ID of the

participating terminal whose operating state is "on-line"

among the participating terminal IDs extracted by the

reservation content extracting unit 61, and extracts the

relay device ID corresponding to the participating terminal.

In Step S44-8, the selecting unit 56c selects the relay

device 30 that relays image/voice data for the session on

the basis of the extracted relay device ID. When there are

a plurality of participating terminals which are "on-line",

a plurality of relay devices ID are extracted, and the

extracted relay devices ID are not identical to each other,

the selecting unit 56c selects a relay device 30e as the



relay device 30 for relaying the image/voice data.

In Step S44-9, when the selection of the relay device

30 is completed, the session management unit 57 stores the

session ID generated in Step S44-4, the terminal ID of the

request source terminal (terminal lOaa) and the reservation

ID included in the start request information, and the relay

device ID of the relay device selected in Step S44-8 in the

session management DB 5005 so as to be associated with each

other .

Then, in Step S45, the transmitting/receiving unit 51

illustrated in Fig. 6 transmits, to the request source

terminal (terminal lOaa) , relay device connection

information which contains the relay device ID extracted in

Step S44-1 or the relay device ID extracted in Step S44-8

and the session ID extracted in Step S44-1 or the session

ID extracted in Step S44-4 and is for connection to the

selected relay device 30. The relay device connection

information may contain the IP address of the relay device

30. In this case, the transmitting/receiving unit 51 may

extract the IP address of the relay device corresponding to

the relay device ID extracted in Step S44-1 or the relay

device ID selected in Step S44-8 from the relay device

management table (see Fig. 9 ) of the relay device

management DB 5001 and transmit the IP address to the

request source terminal (terminal lOaa) . In this way, the

request source terminal (terminal lOaa) can know the relay

device connection information used for connection to the

relay device 30 for relaying the image/voice data in the

execution of the session corresponding to the session ID.

Then, in Step S46, the transmitting/receiving unit 51

of the management system 50 transmits relay start request

information containing a request to start a relay operation

to the selected relay device 30 through the communication



network 2 . The relay start request information contains

the IP address "1.2.1.3" of the request source terminal

(terminal lOaa) that relays data, and the session ID

extracted in Step S44-1 or the session ID generated in Step

S44-4. In this way, the relay device 30 can know that

three pieces of image data, that is, low-resolution image

data, medium-resolution image data, and high-resolution

image data, and voice data are relayed between the

terminals participating in the session through the

reservation selected by the request source terminal

(terminal lOaa) .

In Step S47, the request source terminal (terminal

lOaa) establishes connection to the selected relay device

30 using the relay device connection information

transmitted from the management system 50 and transmits

three pieces of image data, that is, low-resolution image

data, medium-resolution image data, and high-resolution

image data, and voice data. In this way, the request

source terminal (terminal lOaa) can perform image/voice

data communication with the participating terminal

connected to the relay device 30 on the basis of the same

reservation by the same process as Steps S41 to S47 and

start a teleconference.

Next, a process of transmitting image data and voice

data between the request source terminal (terminal lOaa)

and the participating terminal (in this embodiment, the

terminal lOdb) in order to perform teleconference

communication will be described with reference to Figs. 6

and 27. For example, the transmission or reception of

image data and voice data or the detection of a delay time,

which will be described below, are performed in the same

way in a process of transmitting image data and voice data

from the terminal lOaa to the terminal lOdb in one



direction and a process of transmitting image data and

voice data from the terminal lOdb to the terminal lOaa in

the opposite direction. Therefore, only the communication

in the one direction will be described, but the

communication in the opposite direction will not be

described.

First, in Step S81, the request source terminal

(terminal lOaa) transmits the image data of the object

captured by the imaging unit 14 and the voice data of the

voice input by the voice input unit 15a from the

transmitting/receiving unit 11 to the relay device 30

through the communication network 2 for the image/voice

data session "sed". In this embodiment, the request source

terminal transmits voice data and high-quality image data

including three pieces of image data, that is, low-

resolution image data, medium-resolution image data, and

high-resolution image data illustrated in Fig. 2 . Then, in

Step S82, in the relay device 30, the

transmitting/receiving unit 31 receives the three-

resolution image data and the voice data. Then, the data

quality checking unit 33 searches the change quality

management table (see Fig. 8 ) of the change quality

management DB 3001 using the IP address "1.3.2.4" of the

participating terminal (terminal lOdb) as a search key and

extracts the image quality of corresponding image data to

be relayed, thereby checking the image quality of the image

data to be relayed. In this embodiment, in Step S83, since

the checked image quality of the image data is "high-image

quality" and is the same as that of the image data received

by the transmitting/receiving unit 31, the relay device 30

transmits the image data and the voice data to the

participating terminal (terminal lOdb) for the image/voice

data session sed, without changing the image quality of the



image data and the voice quality of the voice data. Then,

in the participating terminal (terminal lOdb) , the

transmitting/receiving unit 11 can receive the image data

and the voice data, the display control unit 16 can display

the image based on the image data on the display 120, and

the voice output unit 15b can output the voice based on the

voice data.

Then, in Step S84, the delay detecting unit 18 of the

participating terminal (terminal lOdb) detects the

reception delay time of the image data received by the

transmitting/receiving unit 11 at a predetermined time

interval (for example, at an interval of 1 second) . In

this embodiment, a case in which the delay time is 200 (ms)

will be described below.

In Step S85, the transmitting/receiving unit 11 of the

participating terminal (terminal lOdb) transmits delay

information indicating that the delay time is "200 (ms) " to

the management system 50 through the communication network

2 for the management information session sei. In this way,

the management system 50 can know the delay time and the IP

address "1.3.2.4" of the terminal lOdb, which is the

transmission source of the delay information.

Then, in Step S86, the delay time management unit 60

of the management system 50 searches the terminal

management table (see Fig. 11) of the terminal management

DB 5003 using, as a search key, the IP address "1.3.2.4" of

the destination terminal (terminal lOdb) and extracts the

corresponding terminal ID "Oldb". In addition, the delay

time management unit 60 stores a delay time of "200 (ms) "

indicated by the delay information in a delay time field of

the record of the terminal ID "Oldb" in the session

management DB 5005 (see Fig. 6 ) and manages the delay time.

Then, in Step S87, the quality determining unit 58



searches the quality management table (see Fig. 14) of the

quality management DB 5007 using the delay time of "200

(ms) " as a search key, extracts the image quality "medium

image quality" of the corresponding image data, and

determines the image quality to be "medium image quality" .

Then, in Step S88, the transmitting/receiving unit 51

searches the relay device management table (see Fig. 9 ) of

the relay device management DB 5001 using, as a search key,

the relay device ID associated with the terminal ID "Oldb"

in the session management table (see Fig. 13) of the

session management DB 5005, and extracts the IP address of

the corresponding relay device 30. Then, in Step S89, the

transmitting/receiving unit 51 transmits quality

information indicating the image quality "medium image

quality" of the image data determined in Step S87 to the

relay device 30 through the communication network 2 for the

management information session sei. The quality

information includes the IP address "1.3.2.4" of the

destination terminal (terminal lOdb) used as a search key

in Step S86. Then, in Step S90, in the relay device 30,

the change quality management unit 34 stores the IP address

"1.3.2.4" of the terminal 10 (in this embodiment, the

destination terminal (terminal lOdb) ), which is a

transmission destination, and the image quality "medium

image quality" of the image data to be relayed in the

change quality management table (see Fig. 8 ) of the change

quality management DB 3001 so as to be associated with each

other and manages the stored data.

Then, in Step S91, the participating terminal

(terminal lOaa) transmits voice data and high-quality image

data containing three pieces of image data, that is, low-

quality image data, medium-quality image data, and high-

quality image data to the relay device 30 for the



image/voice data session sed, similarly to Step S81. Then,

in Step S92, in the relay device 30, similarly to Step S82,

the data quality checking unit 33 searches the change

quality management table (see Fig. 8 ) of the change quality

management DB 3001 using the IP address "1.3.2.4" of the

destination terminal (terminal lOdb) as a search key, and

extracts the image quality "medium image quality" of the

corresponding image data to be relayed, thereby checking

the image quality of the image data to be relayed. In this

embodiment, since the checked image quality of the image

data is "medium image quality" and is less than the image

quality "high image quality" of the image data received by

the transmitting/receiving unit 31, the data quality

changing unit 35 reduces the image quality of the image

data from "high image quality" to "medium image quality",

thereby in Step S93, changing the image quality of the

image data. Then, in Step S94, the transmitting/receiving

unit 31 transmits the image data whose image quality has

been changed to "intermediate image quality" and the voice

data whose voice quality has not been changed to the

participating terminal (terminal lOdb) through the

communication network 2 for the image/voice data session

"sed". As such, when a reception delay occurs in the

participating terminal (terminal lOdb) which receives the

image data, the relay device 30 can change image quality

such that the person who participates in the teleconference

does not feel a sense of incongruity.

Main effect of embodiment

As described above, according to this embodiment, in

the case where the terminal 10 performs communication

through a reservation, the terminal ID for identifying the

terminal 10 and the reservation ID for identifying the

reservation are stored in the session management table (see



Fig. 13) of the session management DB 5005 in the

management system 50 so as to be associated with each other

and are managed. The session extracting unit 62 of the

management system 50 extracts the reservation ID from the

session management table on the basis of the terminal ID

for identifying the destination terminal having a

predetermined communication reservation. The state

determining unit 63 of the management system 50 determines

the state of the destination terminal which is reserved to

participate in the communication through the predetermined

reservation, based on whether the reservation identified by

the extracted reservation ID is identical to the

predetermined communication reservation. In this way, it

is possible to determine whether the destination terminal

has started the communication though the predetermined

reservation. Therefore, even in the case where there is a

request to start a reserved teleconference after the

destination terminal starts the communication through the

predetermined reservation, it is not necessary to check the

communication state of the destination terminal using

another communication unit.

According to this embodiment, when communication

between the terminals is reserved, the reservation ID for

identifying the reservation and the terminal ID for

identifying the terminal which is revered to perform

communication are stored in the reservation management

table (see Fig. 16) of the reservation management DB 5009

in the management system 50 so as to be associated with

each other and are managed. The reservation content

extracting unit 61 extracts the terminal ID of the

destination terminal from the reservation management table

on the basis of the reservation ID received by the

transmitting/receiving unit 51. In this way, the request



source terminal does not need to designate the terminal ID

of the destination terminal at a time when acquiring the

state of the destination terminal.

According to this embodiment, the state determining

unit 63 determines that the destination terminal is

"entered" when the reservation ID extracted by the session

extracting unit 62 is identical to the reservation ID

received by the transmitting/receiving unit 51, and

determines that the destination terminal is "in use" when

the reservation IDs are different from each other. In this

way, the management system can easily determine the state

of the destination terminal which is reserved to

participate in the communication through the predetermined

reservation .

Supplement of embodiment

The management system 50 and the program providing

system 90 according to the above-described embodiments may

be constructed by a single computer or a plurality of

computers to which divided units (functions or units) are

arbitrarily allocated. When the program providing system

90 is constructed by a single computer, the program

transmitted by the program providing system 90 may be

divided into a plurality of modules and then transmitted,

or it may be transmitted without being divided. When the

program providing system 90 is constructed by a plurality

of computers, the program may be divided into a plurality

of modules and then transmitted from each of the computers.

The recording medium storing the terminal program, the

relay device program, and the transmission management

program according to this embodiment, the HD 204 storing

these programs, and the program providing system 90

including the HD 204 are each used when the terminal

program, the relay device program, and the transmission



management program are provided as program products to, for

example, the domestic and foreign users.

In the above-described embodiment, as an example of

the image quality of the image data relayed by the relay

device 30, the resolution of the image of the image data is

managed by the change quality management table illustrated

in Fig. 8 and the quality management table illustrated in

Fig. 14, but the invention is not limited thereto. For

example, as another example of the image quality, the depth

of the image quality of the image data, the sampling

frequency of the voice of the voice data, and the bit

length of the voice of the voice data may be managed.

In Figs. 9 , 11, and 13, the reception date and time is

managed, but the invention is not limited thereto. In the

reception date and time, at least the reception time may be

managed.

In the above-described embodiment, the IP address of

the relay device is managed in Fig. 9 and the IP address of

the terminal is managed in Fig. 11. However, the invention

is not limited thereto. For example, each Fully Qualified

Domain Name (FQDN) may be managed using relay device

specification information for specifying the relay device

30 on the communication network 2 or terminal specification

information for specifying the terminal 10 on the

communication network 2 . In this case, a known Domain Name

System (DNS) server acquires the IP address corresponding

to FQDN. In addition to the "relay device specification

information for specifying the relay device 30 on the

communication network 2", "relay device connection

destination information indicating a connection destination

to the relay device 30 on the communication network 2" or

"relay device destination information indicating a

destination to the relay device 30 on the communication



network 2" may be used. Similarly, in addition to the

"terminal specification information for specifying the

terminal 10 on the communication network 2", "terminal

connection destination information communication indicating

a connection destination to the terminal 10 on the network

2" or "terminal destination information indicating a

destination to the terminal 10 on the communication network

2" may be used.

In this embodiment, the term "teleconference" may be

replaced with a "video conference".

In the above-described embodiment, the teleconference

system is given as an example of the transmission system 1 ,

but the invention is not limited thereto. A telephone

system, such as an Internet Protocol (IP) telephone or an

Internet telephone, may be used as the transmission system

1 . In addition, the transmission system 1 may be a car

navigation system. In this case, for example, one terminal

10 corresponds to a car navigation device provided in the

vehicle, and the other terminal 10 corresponds to a

management terminal or a management server in a management

center that manages car navigation, or a car navigation

device provided in another vehicle. The transmission

system 1 may be a voice conference system or a PC screen

sharing system.

The transmission system 1 may be a mobile phone

communication system. In this case, for example, a

terminal 310 corresponds to a mobile phone. An example of

the display of a destination list in this case is

illustrated in Fig. 28. Fig. 28 is a conceptual diagram

illustrating a destination list according to another

embodiment. That is, the terminal 310, which is a mobile

phone, includes a mobile phone body 310-1, a menu screen

display button 310-2 that is provided in the body 310-1, a



display unit 310-3 that is provided in the body 310-1, a

microphone 310-4 that is provided at a lower part of the

body 310-1, and a speaker 310-5 that is provided in the

body 310-1. Among the components, the "menu screen display

button" 310-2 is for displaying a menu screen on which

icons indicating various kinds of applications are

displayed. The display unit 310-3 is a touch panel and can

communicate with the mobile phone of the other party when

the user selects a destination name.

In the above-described embodiment, the image data and

the voice data are given as an example of the content data,

but the invention is not limited thereto. For example,

touch data may be used as the content data. In this case,

one terminal transmits the sense of touch of the user to

another terminal. In addition, the content data may be

smell data. In this case, the smell of one terminal is

transmitted to another terminal. In addition, the content

data may be at least one of the image data, the voice data,

the touch data, and the smell data.

In the above-described embodiment, the teleconference

is held by the transmission system 1 , but the invention is

not limited thereto. The transmission system 1 may be used

for a meeting or a general conversation between members of

a family or between friends, or to provide information in

one direction.

Although the invention has been described with respect

to specific embodiments for a complete and clear disclosure,

the appended claims are not to be thus limited but are to

be construed as embodying all modifications and alternative

constructions that may occur to one skilled in the art that

fairly fall within the basic teaching herein set forth.



CLAIMS

1 . A transmission management system comprising:

a communication management unit that, when

transmission terminals perform communication through a

reservation, manages transmission terminal identification

information used to identify each transmission terminal and

reservation identification information used to identify the

reservation so as to be associated with each other;

a receiving unit that, when a first transmission

terminal performs communication through a predetermined

reservation, receives, from the first transmission terminal,

a request to acquire a state of a second transmission

terminal;

a reservation extracting unit that extracts the

reservation identification information associated with

transmission terminal identification information used to

identify the second transmission terminal from the

communication management unit when the receiving unit

receives the request;

a determining unit that determines whether the

reservation identified by the reservation identification

information extracted by the reservation extracting unit

matches the predetermined reservation; and

a transmitting unit that, when the determining unit

determines that the reservation matches the predetermined

reservation, transmits first state information indicating a

first state of the second transmission terminal to the

first transmission terminal, but when the determining unit

determines that the reservation does not match the

predetermined reservation, transmits second state

information indicating a second state of the second

transmission terminal to the first transmission terminal.



2 . The transmission management system according to claim

1 , further comprising:

a reservation management unit that, when communication

between the transmission terminals is reserved, manages

reservation identification information used to identify the

reservation and transmission terminal identification

information used to identify the transmission terminals

that are reserved to perform the reserved communication so

as to be associated with each other; and

a reservation terminal extracting unit that, when the

receiving unit receives the request, extracts the

transmission terminal identification information used to

identify the second transmission terminal which is

associated with the reservation identification information

used to identify the predetermined reservation from the

reservation management unit.

3 . The transmission management system according to claim

1 ,

wherein, when the reservation identification

information extracted by the reservation extracting unit is

identical to the reservation identification information

used to identify the predetermined reservation, the

determining unit determines that the reservation matches

the predetermined reservation, but when the reservation

identification information extracted by the reservation

extracting unit is not identical to the reservation

identification information used to identify the

predetermined reservation, the determining unit determines

that the reservation does not match the predetermined

reservation .

4 . A transmission system comprising:



a plurality of transmission terminals that perform

content data communication therebetween through a

communication network; and

the transmission management system according to claim

1 .

5 . A transmission management system program that is used

in the transmission management system according to claim 1

and causes the transmission management system to perform:

receiving, when a first transmission terminal performs

communication through a predetermined reservation, a

request to acquire a state of a second transmission

terminal from the first transmission terminal;

extracting reservation identification information

associated with transmission terminal identification

information used to identify the second transmission

terminal from the communication management unit when the

request is received at the receiving;

determining whether the reservation identified by the

reservation identification information extracted at the

extracting matches the predetermined reservation; and

transmitting, when it is determined that the

reservation matches the predetermined reservation at the

determining, first state information indicating a first

state of the second transmission terminal to the first

transmission terminal, but transmitting, when it is

determined that the reservation does not match the

predetermined reservation at the determining, second state

information indicating a second state of the second

transmission terminal to the first transmission terminal.
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