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DESCRIPTION

DATA TRANSMISSION SYSTEM, TERMINAL DEVICE, COMPUTER PROGRAM,
AND DATA TRANSMISSION METHOD

Field
[0001] The present invention relates to a data
transmission system, a texminal device, a compﬁter programn,
and a data transmission method.
Background
[0002] Conventionally, a teleconference system used for
sharing video and audio among a plurality of bases
connected via a communication network to hold a conference
has been provided. However, in the conventional system,
there is a problem in that degradation of sound and image
quality often occurs, due to ‘deterioration in the
communication state of the communication network. The
degradation of sound and image quality causes huge stress
on the participants of the conference, and if the
degradation is too severe, it is not possible to continue
the conference.
[0003] In relation to this point, Japanese Patent
Application Laid-open No. 2010-093505 (Patent Literature 1)
discloses a communication systeﬁ that increases the ratio
of bandwidth for audio communication as compaxed with
bandwidth for image communication in response to
deterioration in the communication state of the
communication network, to prevent degradation of sound
quality so as to enable the participants of the conference

to at least mutually understand what the other has said in

any case.

. [0004] Howewver, the degradation of sound and image

quality occurs not only by the transmission delay of the
communication network, but also occurs substantially due to

the intexnal processing delay (processing time from when
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daté is received to when an output signal is generated) at
the data receiving side. Thus, an expected effect may not
be obtained by just focusing on the communication state of
the communication network as in Patent Literature 1.
Summary

Technical Problem

1000573 The preseht invention has been made in view of
the problem in the conventional technology described above,
and an object of the present invention is to provide a new
data transmission system that can output high priority data
while keeping the guality as high as possible, regardless
of the cause of degradation of output quality.

Solution to Problem‘

[0006] The inventors of the present invention have
diligently studied the configuration of the data
transmission system that can output high priority data
while keeping the guality as high as possible, regardless
of the cause of degradation of output quality, found the
following configuration, and reached this invention.

[0007] That is, the present invention has a feature of a
data transmission system including a plurality of terminal
devices arranged in a communication network and configured
to transmit or receive content data. At least one terminal
device configured to receive content data transmitted from:
another terminal device, among the plurality of terminal
devices, includes a reception priority management unit and
a data reception control unit. The reception priority
management unit is configured to manage priority of two or
moxe content data addressed to the own terminal device.

The data reception control unit is configured to, based on
an output time interval of output signals corresponding to
priority data whose priority managed by the reception

priority management unit is high among two or more content
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data being received, xregquest a transmission souxce
configured to transmit content data having priority lower
than the priority data, to perform control to stop
transmitting the content data.

Advantageous Effects of Invention

[0008] As described above, according to the present
invention, it is possible to output high priority data
while keeping the quality as high as possible, regardless
of the cause of degradation of output quality.

Brlef Description of Drawings

[0009] FIG. 1 is a communication network diagram of a
teleconference system of a present embodiment.

FIG. 2 is an external view of a terminal device of the
present embodiment.

FIG. 3 is a haxdware configuration diagram of the
texminal device of the present embodiment.

FIG. 4 is a hardware configuration diagram of an
information processing device (a relay device and a
transmission management device) of the present embodiment.

FIG. 5 is a functicnal block diagram of the texrminal
device and the relay device of the present embodiment.

FIG. 6 is a segquence diagram i1llustrating a generation
procedure of a reception data management table.

FIG., 7 is a diagram illustrating a relay data
management table according to the present embodiment.

FIG. 8 is a diagram illustrating a reception data
management table according to the present embodiment.

FIG. 9 is a functicnal block diagram of the
transmission management device of the present embodiment.

FIG. 10 is a diagram illustrating a terminal
authentication management table according to the present
embodiment.

FIG. 11 is a diagram illustrating a terminal
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FIG. 12 is a diagram illustrating a destination list
management table according to the present embodiment.

FIG. 13 is a sequence diagram illustrating a mutual
authentication process performed in the present embodiment.

FIG. 14 is a diagram illustrating a destination list
according to the present embodiment.

FIG. 15 is a functional block diagram of the texrminal
device and the relay device of the present embodiment.

FIG. 16 is a sequence diagram illustrating a process
performed by the teleconference systém of the present
embodiment.

FIG. 17 is a diagram illustrating a reduction reguest
history management table according to the present
embodiment.

FIG. 18 is a conceptual diagram illustrating a state
of data being relayed in the teleconference system of the
present embodiment.

FIG. 19 is a flowchart illustrating a process executed
by a data reception control unit according to the present
embodiment.

FIG. 20 is a diagram illustrating the reception data
management table according to the present embodiment.

FIG. 21 is a diagram illustrating the relay data
management table according to the present embodiment.

FIG. 22 is a diagxam illustrating the reception data
management table according to the present embodiment.
Description of Embodiments
[0010] Hereinafter, the present invention will be
described with reference to an embodiment. It is to he
understood that the present invention is not limited to the

following embodiment. In the drawings referred to in the

fecllowing description, the same reference numerals denote
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the same components, and the description thereof is omitted
as appropriate.

[0011] In the foliowing, a data transmission system of
the present invention will be described based on the
preferred application of a "teleconference systenm".

[0012] FIG. 1 illustrates a communication network
configuration of a teleconference_system L of an embodiment
of the present invention. As illustrated in FIG. 1, in the
teleconference system 1 of the present embodiment, four
bases (Tokyo office, Osaka office, New York office, and
Washington D.C. office) are connected via a communication
network.

[0013] The teleconference system 1 of the present
embodiment includes a plurality of terminal devices 10 (10a,
10b, 10c¢, 10d ..), a plurality of relay devices 30 (30a, 30b,
30c¢, and 30d), and a transmission management device 50.
Fach of the terminal devices 10 is an information
processing device that acquires video and audioc of the base
being installed, and transmits the video and audio to the
terminal devices 10 in the other bases. The terminal
device 10 also receives video and audio of the other bases
from the terminal device 10 installed in each of the bases,
and outputs the video and audio. Each of the relay devices
30 is an information processing device that is interposed
between the terminal devices 10, and that relays content
data, The transmission management device 50 is an
information processing device that centrally manages
processes (such as login authentication of the terminal
device and monitoring communication state of the
communication network) required for operating the system
and various types of management information.

[0014] A local area network (LAN) 2a constructed in the

Tokyo office includes a router 70a, and the terminal device
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10a installed in the Tokyo office is connected to the LAN
2a via the router 70a. Similaxly, a LAN 2b constructed in
the Osaka office includes a rxouter 70b, and the terminal
device 1l0b installed in the Osaka office is connected to
the LAN 2b via the router 70b. Further, the LAN 2a and the
LAN 2b are connected to a dedicated line 2ab that includes
a router 70ab.

[0015] A LAN 2c¢ constructed in the New York office
includes a router 70c, and the terminal device 10c
installed in the New York office is connected to the LAN 2¢
via the router 70c. Similarly, a LAN 2d constructed in the
Washington D.C. office includes a router 70d, and the
terminal device 10d installed in the Washington D.C. office
is connected to the LAN 2d via the router 70d. Further,
the LAN 2¢ and the LAN 2d are connected to a dedicated line
2cd that includes a router 70cd.

[0016] In this example, the dedicated line 2ab in Japan
and the dedicated line 2cd in the US are respectively
connected to the Internet 80 via the router 70ab and the
router 70cd. The transmission management device 50 is
communicably connected to the terminal devices 10 and the
relay devices 30 via the Internet 80. The optimal path for
content data (image data and audio data) is selected
through the routers (70a, 70b, 70c, 70d, 70ab, and 70cqd)
described above. The dedicated line may be shared, instead
of being dedicated. It is also possible to connect
directly to the Internet without using the dedicated line,
[0017] In the present embodiment, a éeSSion 3; for
managing information i1s established between the terminal
devices 10 via the transmission management device 50, and
the terminal devices 10 mutually transmit and receive
various types of management information using the session

S .
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[0018] In the present embodiment, a session Sq for data
is established between the terminal devices 10 via the
relay device 30, and the terminal devices 10 mutually
transmit and receive content data using the session S4q. In
this example, each of the terminal devices 10 is configured
so as to transmit a plurality of content data at the same
time, and each data is transmitted by the specific session
Sq that is established separately. In the present
embodiment, for example, image data (moving image/still
image) and audio data may be transmitted at the same time.
Also, a plurality of image data with different resclutions
(high resolution, middle resolution, and low resolution)
may be transmitted at the same time. The content data may
also include text data.

[0019] In the above, the communication network
configuration of the teleconference system 1 of the present
embodiment has been briefly described. Next, the devices
included in the teleconference system 1 will be described.
[0020] First, the configuration of the terminal device
10 of the present embodiment will be described. FIG. 2 is
an external view of the terminal device 10 of the present
embodiment. It is to be noted that the external view
illustrated in FIG. 2 is merely an example., As illustrated
in FIG. 2, the terminal device 10 includes a casing 1100,
an arxm 1200, and a camera housing 1300. An air intake
surfaceé (neot illustrated) formed of a plurality of air
intake holes is provided on a front side wall surface 1110
of the casing 1100. An air discharge surface 1121 formed

of a plurality of air discharge holes is provided on a rear

.side wall surface 1120 of the casing 1100. Thus, the

outside air at the rear'of the terminal device 10 is taken
in through the air intake surface (not illustrated), and is

dischaxged to the rear of the terminal device 10 through
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the air discharge surface 1121, by driving a cooling fan
built in the casing 1100. A sound collecting hole 1131 forx
collecting sound is formed on a right side wall surface
1130 of the casing 1100, and the sound of a conference is
collected by a built-in microphone (will be described
below), through the sound cocllecting hole 1131.

[0021] An operation panel 1150 is formed at the side of
the right side wall surface 1130 of the casing 1100. The
operation panel 1150 includes a plurality of operation
buttons (108a to 108e), which will be described below, a
power source switch 108, which will be described below, and
an alarxrm lamp 118. The operation panel 1150 also includes
a sound output surface 1151 formed of a plurality of sound
output holes, through which the output sound from a built-
in speaker 115, which will be described below, is passed.
An accommeodating unit 1160 in a concave shape to
accommodate the arm 1200 and the camera housing 1300 is
formed at the side of a left side wall surface 1140 of the
casing 1100. A plurality of connection ports (1132a to
1132c) each used to electrically connect a cable with an
external connection device interface (I/F) 119, which will
be described below, are provided on the right side wall
surface 1130 of the casing 1100. A connection port (not
illustrated) used to connect a cable 120c for a display 120
with the external connection device I/F 119, which will be
described below, is provided on the left side wall surface
1140 of the casing 1100.

[0022] The arm 1200 1s mounted on the casing 1100 via a
torgque hinge 1210, and the arm 1200 is rotatable in the
vertical direction relative to the casing 1100, within a
range of a tilt angle 61 of 135 degrees. FIG. 2
illustrates the state when the tilt angle 61 is 90 degrees.
[0023] A built-in camera (will be described below) is
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installed in the camera housing 1300, and the built~in
camera captures images of the conference. The camera
housing 1300 is mounted on the arm 1200 via a torque hinge
1310, and the camera housing 1300 is rotatable in the
vertical and horizontal directions relative to the arm 1200,
within a range of a pan angle 62 of * 180 degrees as well
as within a range of a tilt angle 83 of 45 degrees, when
the state illustrated in FIG. 2 is 0 degrees.

[0024] The external view of the terminal device 10 of
the present embodiment has been described as above. Next,
a hardware configuration of the texminal device 10 will be
described.

[0025] FIG. 3 is a hardware configuration diagram of the
terminal device 10 of the present embodiment. As
illustrated in FIG. 3, the terminal device 10 includes a
central processing unit (CPU) 101 that controls the overall
operation of the device, a read-only memory (ROM) 102 that
stores therein computer programs such as an initial program
loader (IPL) for driving the CPU 101, a random-access
memory (RAM) 103 that is used as a work area of the CPU 101,
a, flash memory 104 that stores thexein various types of
data such as a computer program for a terminal, image data,
and audic data, and a solid state disk (SSD) 105 that
controls reading and writing of various types of data from
and to the flash memory 104 according to the contrel of the
CPU 101. The terminal device 10 also includes a media
drive 107 that controls reading and writing data from and
to a recording media 10€ such as a flash memory, an
operation button 108 operated to select a destination of
the terminal device 10 and the like, the power source
switceh 108 that switches ON/OF? of the power source of the
terminal device 10, a communication network I/F 111 that

transmits data using a communication network, and a bus
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line 110 such as an address bus and a data bus that
connects the structural components.

[0026] The terminal device 10 also includes a built-in
camera 112 including a lens optical system and a solid-
state image sensor (such as a complementary metal oxide
semiconductor (CMOS) and a chaxge-coupled device (CCD)) as
an image input device for capturing images of the
conference and acquiring image data. An image sensor I/F
113 contxols driving of the camera 112.

[0027] An external display 120 is connected to the
terminal device 10 as an image output device. The display
120 displays images of the conference of the other bases,
an operatioh input screen, and the like, based on image
signals (such as video graphics array (VGA) signals, high-
definition multimedia interface (HDMI) (registered
trademark) signals, and digital video interface (DVI)
signals) output from a display I/F 118. The display may
also be built in.

[0028] = The terminal device 10 also includes a built-in
microphone 114 as an audio input device, and an audioc input
I/F 116 controls the input of audio signals from the
microphone 114. The terminal device 10 further includes
the built-in speaker 115 as an audio output device, and the
speaker 115 outputs the sound of the conference of the
other bases, based on the audio signals output from an
audio output I/F 117.

[0029] The external connection device I/F 119 for
connecting various external devices can connect an external
device such as an external camera, an external microphone,
and an external speaker via a universal serial bus (USB)
cable and the like. 1In the present embodiment, the
external camera when connected is driven preferentially

over the built-in camera 112, and the external microphone
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or the external speaker when connected is driven
preferentially over the built-in microphone 114 and the
built-in speaker 115. Alternatively, all of the camera,
the speaker, and the microphone can only be mounted
externally.

[0030] The hardware configuration of the terminal device
10 of the present embodiment has been described as above.
Next, hardware configurations of the relay device 30 and
the transmission management device 50 accoxding to the
present embodiment will be described. The relay device 30
and the transmission management device 50 are both
versatile information processing devices referred to as a
Web server. Thus, in the following, the hardware
configurations of the relay device 30 and the transmission
management device 50 will be collectively described.

[0031] FIG. 4 is a hardware configuration diagram of the
information processing device (the relay device 30 and the
transmission management device 50) of the present
embodiment. As illustrated in FIG. 4, the information
processing devices 30 and 50 of the present embodiment
inc¢lude a CPU 201 that controls the overall operation of
the device, a ROM 202 that stores therein computer programs
such as the IPL for driving the CPU 201, a RAM 203 that is
used as a work area of the CPU 201, a hard disk (HD) 204
that stores therein various types of data (such as a data
relaying program and a transmission management program),
and a hard disk drive (HDD) 205 that controls reading and
writing various types of data from and to the HD 204
according to the control of the CPU 201. The information
processing devices 30 and 50 also include a media drive 207
that controls reading and writing data from and to a
recording media 206 such as a flash memory, a display 208

that displays various types of information, a communication
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network I/F 209 that transmits data via a communication
network such as the LAN and the Internet, a keyboard 211
and a mouse 212 as an input device, a compact disc-read
only memory (CD-ROM) drive 214 that controls reading and
writing various types of data from and to a CD-ROM 213, and
a bus line 210 such as an address bus and a data bus that
connects the structural components described above.

[0032] The hardware configurations of the terminal
device 10, the relay device 30, and the transmission
management device 50 of the present embodiment have been
described above. Next, functional blocks of the devices
will now be described.

[0033] FIG. 5 illustrates functional blocks of the
terminal device 10 and the relay device 30 of the present
embodiment. As illustrated in FIG. 5, in the present
embodiment, content data is transmitted and received
between a transmission and reception unit 15 of the
terminal device 10a and a relay control unit 32 of the
relay device 30a. In the present embodiment, functional
units of a data reception control unit 12, a reception
priority management unit 13, and a last output time
updating unit 14 that are executed by a predetermined
computer program cooperatively control the reception state
of the content data in the terminal device 10a.

[0034] In the following, the contents of the specific
process executed by the functional units illustrated in FIG.
5 will be described based on the scenario in which the
terminal device 10a, the terminal device 10b, the terminal
device 10¢, and the terminal device 10d rxespectively
installed in the Tokyo office, the Osaka office, the New
York office, and the Washington D.C. cffice illustrated in
FIG. 1 trxansmit and receive two types of content data

(image data and audio data) with the terminal devices 10
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(three bases) excluding the subject terminal device 10. In
the following explanation, reference will be made to FIG. 5
as needed.

{0035] In the teleconference system 1 of the present
embodiment, the user creates an account in the present
system, and also registers content data to be transmitted
in the transmission management device 50. At this time,
the transmission management device 50 assigns an identifier
that uniquely identifies a terminal in the system
(hereinafter, referred to as a terminal ID) and an
identifier that uniquely identifies content data in the
system (hereinafter, referred to as a data ID) to the
terminal device 10.

[0036] Further, in the teleconference system 1 of the
present embodimeﬁt, the user requests the opposite party
with whom a teleconference is to be held of an approval in
advance, via the transmission management device 50, At
this point, each of the terminal devices 10 acgquires the
terminal ID of the texminal device 10 of the opposite party,
from the transmission management device 50.

[0037] [A Generation Example of a Reception Data
Management Table (1)]

Under the conditions described above, in the present
embodiment, the terminal device 10 generates a reception
data management table before starting the teleconference.
Hereinafter, a generation procedure of the reception data
management table will be described based on the segquence
diagram illustrated in FIG. 6. In the following, the
explanation is given while focusing on the terminal device
10a installed in the Tokyo office.

(0038] When a user of the Tokyo office successfully logs
into the teleconference system 1, the reception priority

management unit 13 of the texminal device 10a displays an
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input screen for inputting content data the user wishes to
transmit (hereinafter, referred to as data) and the
destination thereof, on a display 120a. The user selects
the content data the user wishes to transmit and the
destination thereof, via the input screen.

[0039] Consequently, the reception priority management
unit 13 generates a participation regquest including the
terminal ID of the terminal device 10a, the data ID of the
data to be transmitted (data ID "TKSO0001lA" of the audio
data and data ID "TKS0002V" of the image data), and the
terminal IDs of the terminal devices 10 (10b, 10c, and 10d)
that are the destinations of the data. The reception
priority management unit 13 then transmits the
participation request to the transmission management device
50 (S1.1). Then, similarly, each of the terminal devices
10 (10b, 10c, and 10d) of the other bases (Osaka office,
New York office, and Washington D.C. office) transmits a
participation request including the terminal ID of the
subject terminal device 10, the data ID of the data to be
transmitted, and the terminal ID of the destination, to the
transmission management device 50 (81.2).

[0040] The transmission maﬁagement device 50 that has
received the participation requests from the terminal
devices 10 of the bases selects an optimal relay device 30
for relaying data addressed to each base, based on the IP
address of each device calculated from the terminal ID
included in the participation request (S2). In the example
illustrated in FIG. 1, the relay device 30a is selected as
the device that is in charge of relaying data addressed to
the terminal device 10a of the Tokyo office. Then,
similarly, the relay device 30a, the relay device 30b, or
the relay device 30c is selected as the device that is in

charge of relaying data addressed to the Osaka office, the
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New York office, or the Washington D.C. office,
respectiﬁely.

[0041] The transmission management device 50 generates a
list of relay data (hereinaffer, referred to as a relay
data 1list) that is covered by the relay device 30a (S3),
and transmits the generated relay data list to the relay
device 30a (84). The relay data list includes the terminal
ID of the terminal device 10a of the Tokyo office, and the
data ID of the data addressed to the terminal device 10a.
[0042] The relay device 30a generates a relay data
management table, based on the relay data list received
from the transmission management device 50 (S5). The relay
data management table is a table used by the relay device
30a for contreclling the data relay. The relay data
management table has three column fields to store the
"destination terminal ID", the "transmission data ID", and
the "transmission state". At S5, the terminal ID of the
terminal device 10 that is the destination of the relay
data covered by the relay device 30a is stored in the
"destination texminal ID" field. The data ID of the data
addressed to the terminal device 10 is stored in the
"transmission data ID" field.

[0043] FIG. 7(a) illustrates a relay data management
table 36 generxated at this point. In the example
illustrated in FIG. 7(a), the terminal ID "TKOOOl" of the
terminal device 10a is stored in the "destination terminal
ID" field. The data ID "NYOO1llA"™ of the audio data of the
New York office, the data ID "NY0012V" of the image data of
the New Yorxrk office, the data ID "OSO0031A" of the audio
data of the Osaka office, the data ID "0S0032V" of the
image data of the Osaka office, the data ID "WA0021A" of
the audio data of the Washington D.C. office, and the data
ID "wWADO22V" of the image data of the Washington D.C,
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office are sequentially stored from the top line.

[0044] Next, the transmission management device 50
notifies the terminal device 10a of the Tokyo office of the
relay device 30a (IP address) that covers the data relay
($6). Consequently, the terminal device 10a registexs the
relay device 30a as the device that is in charge of
relaying the terminal device 10a (S57).

[0045] Next, the reception priority management unit 13‘
of the terminal device 10a requests the relay device 30a of
a list of receivable data (hereinafter, referred to as a
receivable data 1list) (S8). More specifically, the
reception priority management unit 13 generates a
receivable data list acquisition request including the own
terminal ID "TKO001", and transmits the receivable data
list acquisition request to the relay device 30a.

[004¢] Consequently, the relay device 30a searches the
relay data management table 36 illustrated in FIG. 7(a),
using the terminal ID "TK0001l"™ included in the receivable
data list acquisition request as a key, and generates a
list (receivable data list) of data ID of the data
addressed to the terminal device 10a (§9). The relay
device 30a then transmits the receivable data list to the
terminal device 10a (S10).

[0047] The receptioﬁ priority management unit 13 of the
terminal device 1l0a generates an input screen for selecting
data the user wishes to receive, based on the receivable
data list acquired from the relay device 30a, and display
the input screen on the display 120a (S11). In this
example, the names of six data ("New York:image", "New
York:audio”, "Washington D.C.:image"”, "Washington
D.C,:audio", "Osaka:image", and "Osaka:audio™) are
displayed on the screen in a selectable manner.

(0048] The user selects data the user wishes to receive
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via the input screen (S12). Consequently, the reception
priority management unit 13 generates the reception data
management table (S13). The reception data management
table is a table used by the terminal device 1l0a for
controlling the reception of data. A reception data
management table 16 has five column fields to store the
"priority"”, the "reception data ID", the "last output time",
the "reception state”, and the "cause of stopping the
reception”.

[0049] FIG. 8(a) illustrates the reception data
management table 16 generated when the user of the Tokyo
office has selected the data the user wishes to receive.

In the example illustrated in FIG. 8(a), six data IDs (the
data ID "NY0011lA" of the audio data of the New York office,
the data ID "NY0012V" of the image data of the New York
office, the data ID "0S0031A" of the audio data of the
Osaka office, the data ID "0S0032V" of the image data of
the Osaka office, the data ID "WAOC021A"™ of the audio data
of the Washington D.C. office, and the data ID "WA0022V" of
the image data of the Washington D.C. office) included in
the receivable data list acquired at S10 are stored in the
"reception data ID" field.

[0050] The status on the reception of each data is
stored in the "reception state" field. Moxe specifically,
"reception is required" is set as a status in the
"reception state"™ field for the data selected by the user,
and "reception is not regquired" is set as a status in the
"reception state" field for the data not selected by the
user. In the example illustrated in FIG. 8(a), the
"reception is not required" is set in the "reception state"
field of the image data of the Washington D.C. office, and
the "reception is required" is set in all othex "reception

state" fields. Thus, it can be seen that the user of the
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Tokyo office wishes to receive five data ("New Yorxk:image",
"New York:audio”, "Washington D.C.:audio", "Osaka:image",
and "Osaka:audio").

[0051] As soon as the user selects the reception data,
the reception priority management unit 13 generates
"reception data information” including the wvalues of the
"reception data ID" field and the "reception state" field
in the reception data management table 16, as well as the
own terminal ID. The recepticn priority management unit 13
then transmits the "reception data information" to the
relay device 30a (S14). Consequently, the relay device 30a
updates the relay data management table 36 (S15). More
specifically, the relay device 30a searches the
"destination terminal ID" field and the "relay data ID"
field in the rglay data management table 36, using the
terminal ID and the data ID included in the received
reception data information as keys, and specifies the
corresponding relay data. As for the data with the
"reception is required", the relay device 30a sets the
"transmission is enabled" in the "transmission state" field.
As for the data with the "reception is not required”, the
relay device 30a sets the "transmission 1s disabled" in the
"transmission state" field.

[0052] FIG. 7(b) illustrates the xelay data management
table 36 after being updated at S15. As illustrated in FIG.
7(b), the "transmission is enabled" is set in the
"transmission state" fields corresponding to the five data
("New York:image", "New York:audio", "Washington
D.C.:audio", "Osaka:image", and "Osaka:audio") selected by
the user. The "transmission is disabled" is set in the
"{ransmission state" field corresponding to the data
excluding the above data ("Washington D.C.:image").

[0053] Next, the reception priority management unit 13



10

15

20

25

30

19

of the terminal device 10a generates an input screen for
setting the priority of the reception data, and displays
the input screen on the display 120a (816). In this
example, a screen that can set the order of the names of
five data ("New York:image", "New York:audio", "Washington

D.C.:audio", "Osaka:image", and "Osaka:audio”) is to be

displayed.
[0054] The user determines the priority of receiving the
five data via the input screen (S17). At this time, the

user determines the priority based on the idea such as
giving priority to overseas offices to local offices, or
giving priority to audio data to image data.

[0055] Consequently, the reception priority management
unit 13 sets the priority according to the priority order,
in the "priority" field in the reception data management
table 16 (818). In this example, the "priority" is
expressed by an integer equal to or more than "1", and the
priority is increased by a decrease in the value. Thus, in
this example, the data with higher pricrity has a smaller
value in the "priority" field.

[0056] FIG. 8(b) illustrates the reception data
management table 16 when the usexr of the Tokyo office has
determined the priority of the reception data. In the
example illustrated in FIG. B(b), as a result of sorting
the reception data in ascending order based on the priority,
the lines of the audio data (ID = NY00llA) of the New York
NY0012V) of the New York
WA0021A) of the Washington D.C.

office, the image data (ID

Il

office, the audio data (ID
office, the audio data (ID
and the image data (ID = 0S0032V) of the Osaka office are

0S0031A) of the Osaka office,

sequentially arranged from the top line. The "priority"
field of the image data (ID = WA0022V) of the Washington

D.C. office in the bottom line, the reception of which is
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not selected, is left blank.

[0057] The procedure of generating the reception data
management table by the reception priority management unit
13 of the terminal device 10 has been described above. In
the example described above, a mode in which the user
directly sets the priority of the reception data has been
described. However, the present invention is not limited
to the embodiment described above, and for example, a
computer program implemented with an algorithm for
determining the prilority may also be used. 1In this case,
the user is asked a question such as "Which is given
priority: local office or oversea office?” ox "Which is
given priority: image or audio?" using the Wizard, to
prompt the user to set the conditions, and the dedicated
computer program derives the priority from the set
conditions to automatically set the priority. In this case,
if the computer program corresponds to the condition such
as to "give priority to the current speaker", a use case in
which the priority changes dynamically every time the
speaker changes-is also possible. Also, if the
participants of the conference and the pricrity of content
data are determined in advance, the preset reception data
management table may be read out at the same time the
device is activated.

[0058] [A Functional Configuration of the Transmission
Management Device 50]

FIG. 9 illustrates functional blocks of the
transmission management device 50 of the present embodiment.
As illustrated in FIG. 9, the transmission management
device 50 of the present embodiment includes a transmission
and reception unit 51, a terminal authentication unit 52, a
terminal management unit 53, an extraction unit 54, a

terminal state confirmation unit 56, a destination list
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management unit 57, a storage/reading processing unit 59,
and a storage device 58B.

[0059] The transmission and xeception unit 51 pexfoxms
transmission and reception of various types of data with
the terminal device 10 and the relay device 30 via a
network 80. The texminal authentication unit 52 searches a
terminal authentication management table 500 (refer to FIG.
10) stored in the storage device 58, using the terminal ID
and the password included in login request information
received via the transmission and reception unit 51 as
search keys, and determines whether the same pair of the
terminal ID and the password are managed in the terminal
authentication management table 500 to perform terminal
authentication.

[0060] To manage the operation state of a request source
terminal that has requested a login, the terminal
management unit 53 stores and manages the terminal ID of
the request source terminal, the operation state of the
request source terminal, the reception date and time when
the login request information is received by the
transmission management device 50, and the IP address of
the request source terminal in a terminal management table
502 (refer to FIG. 1ll) in an associated manner. When the
user turns the power source switch 109 (refer to FIG., 3) of
the terminal dewvice 10 from the ON state to the OFF state,
the terminal management unit 53 changes the cperation state
in the terminal management table 502 from oconline to offline,
based on the operation state information to turn OFF the
power source, sent from the terminal device 10.

[0061] The extraction unit 54 searches a destination
list management table 504 illustrated in FIG. 12 using the
terminal ID of the request source terminal that has

requested a login as a key, and reads out the texrminal ID
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of the candidate destination terminal communicable with the
reguest source terminal to extract the terminal ID. 1In
this example, the destination list management table 504 is
a table generated based on a mutual authentication process
executed in advance between the terminal devices 10 that
each has an account in the teleconference system 1. The
destination list management table 504 manages the terminal
ID of the transmission souxce terminal device 10 and the
terminal ID of the destination terminal device 10 that has
received an approval from the transmission source terminal
device 10, in an associated manner.

[0062] The extraction unit 54 searches the destination
list management table 504 using the terminal ID of the
reqﬁest source terminal that has requested a login as a key,
and extracts the terminal ID of the other regquest source
terminal having registered the terminal ID of the reqguest
source terminal described above as a candidate destination
terminal. The extraction unit 54 also searches the
terminal management table 502 using the terminal ID of the
candidate destination terminal extracted by the extraction
unit 54 as a key, and reads out the operation state using
each terminal ID extracted by the extraction unit 54. Thus,
the extraction unit 54 can acquire the operation state of
the candidate destination texrminal communicable with the
request source terminal that has requested a login. The
extraction unit 54 also searches the terminal management
table 502 using the termimnal ID extracted by the extraction
unit 54 as a search key,_and extracts the operation state
of the reguest source terminal that has requested a login.
[0063] The terminal state confirmation unit 56 searches
the texminal management table 502 using the terminal ID ox
the destination name as a search key to confirm the

corresponding operation state.
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(00641 The destination list management unit 57 adds cr
deletes the terminal ID of the destination terminal, for
each terminal ID of the request source terminals in the
destination list management table 504.

[0065] The storage/reading processing unit 59 stores
various types of data in the storage device 58, and reads
out the various types of data stored in the storage device
58.

[0066] [A Method of Holding a Meeting]

A process executed when the terminal device 10 logs
inte the teleconference system 1 and participates in the
conference will now be described based on the sequence
diagram illustrated in FIG. 13.

[0067] The user first turns ON the power source switch
109 (refer to FIG. 3) (step S21). In response thereto, the
terminal device 10 issues a login request including the
terminal ID and the password, to the transmission
management device 50 (step S522).

[0068] The terminal authentication unit 52 of the
transmission management device 50 searches the terminal
authentication management table 500 (refer to FIG. 10) of
the storage device 58, using the terminal ID and the
password included in the login regquest received via the
transmission and reception unit 51 as search keys. The
terminal authentication unit 52 then determines whether the
same terminal ID and the same password are managed in the
terminal authentication management table 500 to perform
terminal authentication (step 823). When the
authentication is successful, the terminal management unit
53 stoxes the operation state, the reception date and time
when the login request is received, and the IP address of
the terminal device 10 in an associated manner, for each

record indicated by the terminal ID and the destination
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name of the terminal device 10 of the login request source,
in the terminal management table 502 (refer to FIG. 12)
(step S24). Then, the terminal authentication unit 52
transmits the authentication result (authentication
successful) to the terminal device 10 of the login xequest
source, via the transmission and reception unit 51 (step
s25) .

[0069] Upon receiving the authentication result
(authentication successful), the terminal device 10 issues
a destination list request to the transmission management
device 50 (step S$26). Consequently, the extraction unit 54
of the transmission management device 50 searches the
destination list management table 504 (refer to FIG. 12),
using the terminal ID of the terminal device 10 of the
destination list request source as a search key, and
extracts the terminal ID of the candidate destination
terminal communicable with the terminal device 10 of the
destination list request source. The extraction unit 54
also reads out the destination name dorresponding to the
terminal ID, from the terminal management table 502 (refer
to FIG, 11) (step 827).

[0070] Next, the storage/reading processing unit 59 of
the transmission management device 50 reads out data in a
destination list frame from the storage device 58 (step
$28). The storage/reading processing unit 59 then
transmits the "destination list information (destination
list frame, terminal ID, and destination name) including
the destination list frame as well as the terminal ID and
the destination name extracted by the extraction unit 54,
to the terminal device 10 of the destination list reguest
source (step S29). Consequently, the terminal device 10 of
the request source stores the received destination list

information in a management information storage unit (step
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[0071] Further, the extraction unit 54 of the
transmission management device 50 searches the terminal
management téble 502 (refer to FIG., 11) using the terminal
ID of the candidate destination terminal that has been
previously extracted as a search key, and reads out the
corresponding operation state of each terminal ID c¢f the
candidate destination texminal (step S31).

[0072] Next, the transmission and reception unit 51 of
the transmission management device 50 transmits "terminal
operation state information" including the texminal ID used
as a seaxch key at 517 described above, and the operation
state of the corresponding destination terminal, to the
terminal device 10 of the request source (step S32).

[0073] Consequently, the terminal device 10 of the
request source stores the received "terminal operation
state information"” in the management information storage
unit (step S33). In this manner, the terminal device 10 of
the request source can acquire the operation state of the
communicable candidate destination terminal, at the current
point.

[0074] Next, the terminal device 10 of the request
source creates and displays the destination list that
reflects the state of the terminal device 10 as the
destination candidate, based on the destination list
information and the terminal operation state information
stored in the management information storxage unit. FIG. 1¢
exemplary illustrates the destination list displayed on the
display 120 connected to the terminal device 10.

[0075] The process executed when the terminal device 10
logs into the teleconference system 1 has been described
above. In the present embodiment, in response to the user

selecting the desired terminal device 10 from the
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destination list (refer to FIG. 14) being displayed, the
transmission and reception of content data between the
selected terminal device 10 and the subject terminal device
10 is configured to be in a standby mode. When the
terminal device 10 selected by the user has already been in
conference with the other terminal device 10, the
transmission and reception of the content data between the
user (of the terminal device 10) and all the terminal
devices 10 that are participating in the conference is
brought into a standby state.

[0076] [Functional Configurations of the Terminal Device
10 and the Relay Device 30]

The functional blocks of the terminal device 10 and
the relay device 30 of the present embodiment will now be
described.

[0077] FIG. 15 1llustrates functional blocks of the
terminal device 10 and the relay device 30 of the present
embodiment. As illustrated in FIG. 15, the terminal device
10 of the present embodiment includes a code amount change
requesting unit 12, a code amount changing unit 13, the
last output time updating unit 14, and the transmission and
reception unit 15.

[0078] The code amount change requesting unit 12 is a
functional unit that transmits a request for reducing the
code amount of predetermined content data (hereinafter,
referred to as a code amount reduction request) selected by
the user, to the destination transmission source of the
content data, in response to detecting the output delay of
the content data. The code amount changing unit 13 is a
functional unit that executes a process of reducing the
code amount of the transmission data, in xresponse to the
code amount reduction request the transmission source of

which i1s the cther terminal device 10.
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[0C79) The last output time updating unit 14 is a
functional unit that updates the last ocutput time (will be
described below) of the predetexrmined content data selected
by the user. The transmission and reception unit 15 is a
functional unit that transmits and receives various types
of data with the other terminal device 10 via the relay
device 30.

[0080] The relay device 30 of the present embodiment
includes the relay control unit 32 and a reduction regquest
history management unit 34.

[0081] The relay control unit 32 is a functional unit
that sends the various types of data received from the
texminal device 10 to the specified destination. The
reduction request history management unit 34 is a
functional unit that manages the history of the code amount
reduction request received from the terminal device 10.
[0082] [Operations of the Terminal Device 10 and the
Relay Device 30]

The functional blocks of the terminal device 10 and
the relay device 30 have been briefly described.
Subsequently, the contents of a specific process executed
by each functional unit illustrated in FIG. 15 will now be
described based on the sequence diagram illustrated in FIG.
16. 1In the following explanation, reference will be made
to FIG. 15 as needed.

[00B3] The user selects a desired destination from the
destination list (xefer to FIG. 14) displayed on the
display 120 of the terminal device 10a to participates in a
conference. At this time, a user interface (UI) contrel
unit (not illustrated) of the terminal device 10a displays
an input screen for receiving the registration and
cancellation of the content data the user wishes to

transmit on the display 120.
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[0084] [A Generation Example of the Reception Data
Management Table (2)]

Subsequently, the contents of the specific process of
another method for generating the reception data management

table will now be described based on the sequence diagram

‘illustrated in FIG. 1e6.

[0085] When the user selects the content data the user
wishes to transmit via the input screen, the UI control
unit (not illustrated) transmits a registration request of
the selected content data to the relay device 30 (541).
[o0Bé] Consequently, the relay device 30 denotes a data
ID to each content data the registration of which is
requested from the terminal device 10a, the data ID being
unique to the conference in which the terminal device 10 is
currently participating. The relay device 30 also
generates content data registration information that is a
list of data names and data IDs of the content data
registered by all the terminal devices 10 (including the
terminal device 10a) that are participating in the
conference (S42). The relay device 30 then transmits the
content data registration information to the terminal
device 10a (8543).

[0087] At the same time, the relay device 30 generates a
relay data management table 600 (updates the content if the
relay data management table 600 has already been generated)
illustrated in FIG. 17(a) (S44). As illustrated in FIG.
17(a), the relay data management table 600 includes a field
602 for storing a session ID, a field 604 for storing a
data ID, and a field 606 for storing the terminal ID of the
terminal device 10 that is the transmission scurce of the
code amount reduction request of the content data, relative

to the content data relayed by the relay device 30. The

" relay data management table 600 manages the values of the
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fields in an associated manner.

[0088] The code amount change requesting unit 12 of the
terminal device 10a generates a reception data management
table 700 illustrated in FIG. 18(a), in response to the UI
control unit (not illustrated) receiving the content data
registration information from the relay device 30 ($45).

As illustrated in FIG. 18(a), the reception data management
table 700 includes a field 702 for storing a data ID, a
field 704 for storing the last output time, and a field 706
for stoxring the state corresponding to the code amount
reduction request, relative to the content data received
from the other terminal devices 10 (10b, 10c¢c, 104 ..).
[0089] Subsequently, the UI control unit (not
illustrated) of the terminal device 1l0a generates a
selection screen including a list of content data to be
received by the terminal device 10a in the conference,
based on the content data registration information received
from the relay device 30. The UI control unit then
displays the selection screen on the display 120 (S46).

The user selects at least one of the content data the user
wishes to output without delay, wvia the input screen. More
specifically, the user who regards the comments of the
participants of the conference most important may select
the audio data of each base, from a plurality of content
data to be received. _

[00390] In response to receiving an input selected by the
user via the UI control unit (not illustrated), the code
amount change requesting unit 12 sets the data ID of the
selected content data, in the field of the reception data
management table 16 (refer to FIG. 8) (S47). FIG. 18(b)
illustrates the reception data management table 700 in
which the data ID is being set.

[00%81] Subsequently, the terminal device l0a transmits
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reception data information to the relay device 30 (548).
The texminal device 10a then display a screen for setting
the reception priority (S49), receives the reception
priority determined by the user (S50), and sets the
reception prioxity being determined at this peint (551).
(00527 In other words, similar to the embodiment
described above, the reception priority management unit 13
generates the reception data management table. The
reception data management table is a table used by the
terminal device 10a for controlling the reception of data.
The reception data management table 16 has five column
fields to astore the "priority"”, the "reception data ID",
the "last output time"™, the "reception state", and the
"cause of stopping the reception”,

[0093] At the point where the procedure described above
has finished, the terminal device 10a transmits the own
content data that specifies the other terminal device 10
(10b, 10c, 10d ..) as the destination, to the relay device
30. The terminal device 10a alsc receives the content data
of the other terminal device 10 (10b, 10e¢, 10d ..) that is
addressed to the subject terminal device 10a, from the
relay device 30. At this time, the data ID is stored in
the packet of the content data transmitted and received via
the relay device 30.

[eoe4] Thus, the reception data management table can be
created by such an operation. '

[0095] As described above, the teleconference will begin
after the reception data management table has kbeen prepared
as described above. With the start of the teleconference,
the terminal devices 10 (10b, 10c¢, and 10d) of the three
bases transmit data (data stream) addressed to the terminal
device 10a of the Tokyo office, to the relay device 30a.

At this time, each of the terminal devices 10 stores the
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data ID in the packet of the data to be transmitted.

[0096] The relay contxol unit 32 of the relay device 30a
that has received the data from each of the bases controls
the data relay using the relay data management table 36, as
described above. FIG. 18 illustrates a state of data being
relayed immediately after the teleconference has started.
The relay control unit 32 searches the "relay data ID"
field in the relay data management table 36 illustrated in
FIG. 7(b), using the data ID included in the packet of the
data received from the terminal devices 10 (10b, 10c, and
10d) of the three bases as a key. The relay control unit
32 then sends the data with which the "transmission is
enabled" is set in the "transmission state" field
corxesponding to the matched data ID, to the texminal
device 10a of the Tokyo office. The relay control unit 32
discaxds the data with which the "transmission is disabled"
is set in the "transmission state" field corresponding to
the matched data ID. As a result, only five data (the
audio data and image data of the New York office, the audio
data of the Washington D.C. office, and the audio data and
image data of the Osaka office) desired by the user are
sent to the terminal device 10a of the Tokyo office.

[0097] At this time, if the time from when the terminal
device 10 (10b, 10c¢c, and 10d) of the transmission scurxce
has transmitted data to when the destination terminal
device 10a outputs a signal corresponding to the data to
the own output device becomes long and exceeds the
allowable range, the user of the Tokyo office senses the
degradation (delay) of the image and sound, which reduces
the communication gquality between the bases.

[0098] In regard to this point, in the present
embodiment, the reception of lower priority data is

forcibly stopped before the user senses the degradation
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(delay) of the image and sound, to prevent the degradation
of .output quality of higher priority data.

[0099] The degradation (delay) of output quality is
caused by the "transmission delay" resulting from the
communication state of the communication network and the
"internal processing delay”" resulting from the processing
time from when data is received to when an output signal is
generated. However, irrespective of the cause, a sign of
degradation (delay) of output quality appears as an
increase in the time interval of outputting output signals.
The pxesent embodiment focuses on this point, and detects
output quality based on the output time interval of the
output signals.

{0100] In the following, to detect the output gquality, a
process executed by the last output time updating unit 14
of the terminal device 10 of the present embodiment will be
described. The last output time updating unit 14 stores
the system time (hereinafter, referred to as a last output
time) that is the time when the output signal corresponding
to the received data is last output to the corresponding
output device, in the "last ocutput time" field of the
reception data management table 16. The last output time
updating unit 14 updates the value every time a new output
signal is output.

[0101] More specifically, the last output time updating
unit 14 stores the last output time that is the time when
the audio output I/F 117 (refer to FIG. 3) has output an
audio signal generated based on audio data the transmission
source of which 1s the other terminal device 10, to the
speaker 115 (refer to FIG. 3), in the "last output time"
field corresponding to the audio data. The last output
time updating unit 14 updates the value every time a new

audio signal is output. The last output time updating unit
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14 also stores the last output time that is the time when
the display I/F 118 has output an image signal generated
based on image data the transmission source of which is the
other terminal device 10, to the display 120 (rxefer to FIG.
3), in the "last output time" field corresponding to the
image data. The last output time updating unit 14 updates
the value every time a new output signal is output. The
last output time updating unit 14 may also update the time
(time stamp) when drawing data (data obtained by decoding
image data received from the transmission source via a
network) is delivered to a drawing meodule, as the last
output time.

[0102] FIG. 8(c) illustrates the reception data
management table 16 after the terminal device 10a of the
Tokyo office has started receiving data. When the terminal
device 10a starts receiving data, as illustrated in FIG.
B(c), the latest last output time is set in the "last
output time" field of each data.

[0103] The process executed by the last output time
updating unit 14 has been described above. Subsequently, a
process executed by the data reception control unit 12 will
be described. The data reception contrel unit 12 accoxding
to the present embodiment performs a process of forcibly
stopping the reception of data with low priority, when
degradation of output quality of data with high priority is
detected in advance, as a result of monitoring the output
time interval of the output signals.

[0104)] In the present embodiment, data (hereinafter,
referred to as priority data) the user wishes to maintain
the output quality is first defined in the preceding stage.
More specifically, using a parameter n, data the priority
of which is within the top n-th (priority degree is equal

to or less than n) in the reception data management table
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16 is defined as priority data. The parameter n may be a
fixed value or the user may set an optional value. In the
reception data management table 16 illustrated in FIG. B(c),
when the parameter n is set to 2, the audio data (ID =
NY0011Aa) of the New York office having the first priority,
and the image data (ID = NYOQ12V) of the New York office
having the second priority are defined as the priority data.
[0105] In the following, the content of a process
executed by the data reception control unit 12 will be
described, when the audio data and image data of the New
York office arxe defined as the priority data, under the
circumstances in which the delay of the image of the New
York office has been increasing- .

[0l06] FIG. 19 is a flowchart illustrating a process
executed by the data reception control unit 12. As |
illustrated in FIG. 19, the data reception control unit 12
executes a routine including a first locp process (step
100) and a subseguent second loop process (step 200). The
data reception control unit 12 repeatedly executes the
routine including the two loop processes at a predetermined
tiﬁing.

[0107] In the first loop process (step 100), the
following steps 101 to 104 are sequentially executed on n
data defined as the "priority data”, in the descending
orxrder of priority. In this case, at step 101, it is
determined whether the elapsed time from the last output
time of the audio data (ID = NY001llA) of the New York
office having the first priority has exceeded a first
threshold T;. More specifically, an elapsed time is
calculated from the difference between the time stored in
the "last output time" field corresponding to the data ID
"NYOO11A" in the reception data management table 16, and

the current time. Then, it is detexmined whether the
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elapsed time has exceeded the threshold T;.

[0108] In this case, because the output state of the
audio of the New York office is stable, at step 101, it is
determined that the elapsed time has not exceeded the
thxeshold T: (No at step 101), and the process on the audio
data of the New York office is finished at this point.
Then, the process returns to step 101, where it is
determined whether the elapsed time from the last output
time of the image data (ID = NY0012V) of the New York
office having the second priority has exceeded the first
threshold T;. More specifically, an elapsed time is
calculated from the difference between the time stored in
the "last output time"” field corxresponding to the data ID
"NYO012V" in the xreception data management table 16, and
the current time. Then, it is determined whether the
elapsed time has exceeded the threshold T;.

[0109] In this case, under the circumstances in which
the delay of the image of the New York office has been
increasing, at step 10, it is determined that the elapsed
time has exceeded the threshold T; (Yes at step 101), and
the process proceeds to step 102.

[0110] At step 102, the recovery counter of the priority
data that is determined to have exceeded the threshold T;
is cleared to zexo. More specifically, a dedicated
recovery counter is prepared for the image data (ID =
NYQ012V) of the New York office, and the counter is cleared
to zerxo.

[0111] In this example, the threshold T; described above
is defined as the upper limit value of the output fime
interval of the output signals corresponding to the desired
output quality. If the output time interval exceeds the
threshold T;, the user starts sensing the delay of image

and audio. A common value may be defined for the threshold
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T: of the audic data and the image data, or a specific
value may be defined for each type of data.

[0112] At subsequent step 103, data with the lowest
priority is selected from the data being received. DMore
specifically, the reception data management table 16 1s
referred to extract the data ID of the data set with the
lowest priority, from the data the "reception state" of
which is the "reception is reqguired”.

[0113] If the receptiocn data management table 16 is in
the state as illustrated in FIG. 20(d), at step 103, the
data IP "0S0032V" of the image data of the Osaka office
having the fifth priority is extracted.

[0114] At subsequent step 104, a reception stopping
process is executed on the selected data. Morxe
specifically, a "transmission stop request" including the
data ID "0S0032V" extracted at step 103 is generated, and
the "transmission stop request” is issued te the relay
device 30a. Then, the reception data management table 16
is updated to the state as illustrated in FIG. 20(e). 1In
other words, the wvalue of the "reception state" field
corresponding to the data ID "0S0032V" is changed from the
"reception is required" to the "reception is stopped".
Also, the data ID "NY0012V" of the image data of the New
York office is set in the "cause of stopping the reception”
field corresponding to the data ID "0S0032V". 1In the
present embodiment, the reception stopping process means a
process of transmitting a "transmission stop request" to
the relay device 30a to xequest the relay device 30a.to
stop and contrel the transmission. To stop and control the
transmission may be to stop and control the transmission
until the session between the terminal devices is finished.
[0115)] At this time, the relay device 30a that has

received the transmission stop request from the data
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reception control unit 12 of the terminal device 10a of the
Tokyo office updates the relay data management table 36 as
illustrated in FIG. 21(c). More specifically, the relay
device 30a searches the "relay data ID" field in the relay
data management table 36, using the data ID "0S0032V"
included in the received transmission stop request as a key,
and updates the value in the "transmission state” field
correspond to "OS0032V" from the "transmission is enabled"
to the "transmission is disabled”. After the relay data
management table 36 is updated as illustrated in FIG. 21(c¢),
the relay control unit 32 of the relay device 30a discards -
the image data (ID = 0S0032V) of the Osaka office addressed
to the terminal device 10a of the Tokyo office, without
sending the image data (ID = 0S0032V) to the terminal
device 10a.

[0116] The first loop process (step 100) on the two data
(audio data and image data of the New York office) that are
defined as the "priority data™ is finished. The process
now proceeds to the subsequent second loop process (step
200). In the second loop process (step 200), the following_
steps 201 to 207 are segquentially executed on one or more
data (hereinaftex, referred to as reception stop data) the
reception of which has stopped in the first loop process
(step 100), in the descending order of priority.

[0117] First, at step 201, the reception data management
table 16 is referred to specify the data (hereinafter,
referred to as cause data) being the cause of stopping the
reception of the reception stop data (in the present
scenario, the image data of the Osaka office). 1In this
example, if the reception data management table 16 is in
the state as illustrated in FIG. 1ll(e), at step 201, the
value "“"NYQ0011V" set in the "cause of stopping the

reception” corresponding to the image data of the Osaka
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office the "reception state” of which is the "xeception is
stopped", is specified as the data ID of the audio data of
the New York office, causing to stop receiving the image
data of the Osaka'office.

[0118] At subseguent step 202, it is determined whether
the elapsed time from the last output time of the cause
data (image data of the New York office) specified at step
201 is less than a second threshold T;. More specifically,
the reception data management table 16 is referred to
calculate an elapsed time from the difference between the
time value stored in the "last output time” field
corresponding to the data ID "NYO01l1lV" specified at step
201 and the current time. Then, it is determined whether
the elapsed time has exceeded the threshold T;.

[0119] In this example, similar to the threshold T; used
at step 101 in the first loop process, the threshold T,
described above is considered as the output time interval
of the output signals corresponding to the desired output
quality. However, it is preferable that the value of the
thresheold T; is sufficiently smaller than the threshold Ty,
and the wvalue of the threshold T; must be.bigger than the
time interval during which the transmission source
transmits the data corresponding to the output signal.
Similar to the threshold T;, & common value may be defined
for the threshold T; of the audic data and the image data,
or a specific Qalue may be defined for each type of data
(audio or image).

[0120] As a result of the determination at step 202, if
it is determined that the elapsed time is not less than the
threshold T; (No at step 202), the process proceeds to step
208, and the recovery counter of the cause data is cleared
to zero. In this case, if the communication state of the

communication network oxr the high load state inside the
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terminal device 10a has not improved sufficiently, even if
the reception of the image data of the Osaka office is
being stopped, at step 202, it is determined that the
elapsed time is not less than the threshold Tz (No at step.
202)., Thus, the recovery counter of the cause data (image
data of the New York office) is cleared to zero. 2at this
point, the process on all the reception stop data has
finished, thereby completing the second loop process (step
200) .

[0121] Upon completing the second loop process (step
200), the first loop process (step 100) will start again at
the next appropriate timing.

[0122] At step 101, it is determined that the elapsed
time f£rom the last output time of the audioc data (ID =
NY0011lA) of the New York office having the first priority
has not exceeded the first threshold T; (No at step 101),
and the process on the audio data of the New York office is
finished. Then again at step 101, it is determined whether
the elapsed time from the last output time of the image
data (ID = NY0012V) of the New York office having the
second priority has exceeded the first threshold T;.

(0123] At this time, if the communication state of the
communication network or the high load state inside the
terminal device 10a has not improved substantially, even if
the reception of the image data of the Osaka office is
being stopped, at step 101, it is determined that the
elapsed time has exceeded the threshold T; (Yes at step
101), and the process proceeds to step 102.

[0124] At step 102, the recovery counter of the image
data (ID = NY0012V) of the New York office that is
determined to have exceeded the threshold T; is cleared to
zerc, At subsequent step 103, the reception data

management table 16 is referred to select the lowest
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priority data from the data being received. 1In this
example, if the reception data management table 16 is in
the state as illustrated in FIG. 20(e), at step 103, the
data ID "OS0031A" of the audio data of the Osaka office
having the fourth priority is extracted,

(0125] At subsequent step 104, the reception stopping
process will be executed on the selected data. More
specifically, a "transmission stop request" including the
data ID "OS0031A" extracted at step 103 is generated, and
the "transmission stop request” is issued to the relay
device 30a. Then, the reception data management table 16
is updated to the state as illustrated in FIG. 20(f). 1In
other words, the value of the "reception state" field
corresponding to the data ID "OSCO031A" is changed from the
"reception is required" to the "reception is stopped”, and
the data ID "NY0012V" of the image data of the New York
office is set in the "cause of stopping the reception”
field corrxesponding to the data ID "0OS0031a".

[0126] At this time, the relay device 30a that has
recelved the transmission stop request from the data
reception contxol unit 12 of the terminal device 1l0a of the
Tokyo office updates the relay data management table 36 as
illustrated in FIG. 21(d). Moxe specifically, the relay
device 30a searches the "relay data ID" field in the relay
data management table 36 using the data ID "0S0031A"
included in the received transmission stop request as a key,
and updates the wvalue in the "transmission state" field
corresponding to "OSO0031A" from the "transmission is
enabled" to the "transmission is disabled". After the
relay data management table 36 is updated as illustrated in
FIG. 21(d), the relay control unit 32 of the relay device
30a discards the audioc data (ID = 080031A) of the Osaka

office addressed to the terminal device 10a of the Tokyo
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office, without sending the audioc data (ID = 0S0031Aa) to
the terminal device 10a.

[0127] The first loop process (step 100) is now finished,
and in the subsequent second loop process (step 200), the
following steps 201 to 207 are sequentially executed on the
current reception stop data, in the descending order of
prioxity.

[0128] First, at step 201, the audio data of the New
York office that is the cause data of the reception stop
data (audio data of the Osaka office) having the highest
priority is acquired. At subsequent step 202, it is
determined whether the elapsed time from the last output
time of the cause data (image data of the New York office)
is less than the second threshold T,.

[0129] If the communication state of the communication
network or the high load state inside the terminal device
10a has improved as a result of stopping the reception of
the audio data in addition to the image data of the Osaka
office, and if the lmage of the New York office is
maintained at high quality, at step 202, it is determined
that the elapsed time is less than the threshold T, (Yes at
step 202). The process then proceeds to step. 203. At step
203, the recovery counter of the cause data (image data of
the New Yoxk office) i1s incremented by 1. Then, at
subsequent step 204, it is determined whether the value of
the recovery counter has reached a threshold N.

[0130] As a result of the determination at step 204, if
it is determined that the value of the recovery counter has
not reached the threshold N, the process on the audio data
(reception stop data) of the Osaka coffice is finished at
this point, and returns to step 201 again. At step 201,
the cause data (image data of the New York office) is

specified for the reception stop data (image data of the
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Osaka office) having the second priority. Then, it is
determined whether the elapsed time from the last output
time is less than the second threshold T, (step 202).
[0131] At this point when the image of the New York
office is maintained at high quality, at step 202, it is
determined that the elapsed time is less than the threshold
T, (Yes at step 202). At subsequent step 203, the recovery
counter of the cause data (image data of the New York
office) is incrementgd by 1. Then, it is determined
whether the value of the recovery countexr has reached the
threshold N.

[0132] As the result of the determination at step 204,
if it is determined that the value of the recovery counter
has not reached the thresheld N, the process on the image
data (reception stop data) of the Osaka office is finished.
At this point, the process on all the reception stop data
is finished, thexeby completing the second loop process
(step 200).

[0133] Upeon conpleting the second loop process (step
200), the first loop process (step 100) will start again at
the next appropriate timing.

[0134] At step 101, it 1s sequentially determined
whether each of the elapsed time from the last output time
of the audio data (ID = NY001la) of the New York office ‘
having the first priority and the.image data (ID = NY0012V)
of the New York office having the second priority, has
exceeded the first threshold T,. At this point when both
the image and audiec of the New York office are maintained
at high quality, the elapsed time of both the audio data
and the image data have not exceeded the threshold T; (No
at step 101). Thus, the first loop process (step 200)
finishes without any further step. '

[0135] In the subsequent second loop process (step 200),
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the following steps 201 to 207 are subsequently executed on
the current reception stop data, in the descending order of
priority.

[0136] At step 201, it is determined whether the elapsed
time from the last output time of the cause data (image
data of the New York office) of the reception stop data
(audio data of the Osaka office) having the highest
priority is less than the second threshold T,.

[0137] At this point when the image of the New York
office is maintained at high quality, at step 202, it is
determined that the elapsed time is less than the threshold
T, (Yes at step 202), and the process proceeds to step 203,
At step 203, the recovery counter of the cause data (image
data of the New York office) is incremented by 1. At
subsequent step 204, it 1s determined whether the value of
the recovery counter of the cause data (image data of the
New York office) has reached the threshold N.

[0138] As the result of the detexmination at step 204,
if it is determined that the value of the recovery counter
has not reached the threshold N, the process on the audio
data (reception stop data) of the Osaka office is finished
at this point, and the process returns to step 201 again.
At step 201, the cause data (image data of the New York
coffice) is specified for the reception stop data (image
data of the Osaka office) having the second priority. Then,
it i1s determined whether the elapsed time from the last
output time of the cause data is less than the second
threshold Ty, (step 202).

[0139] Similarly, at this point when the image of the
New Yorxrk office is maintained at high quality, it is
determined that the elapsed time is less than the threshold
T, (Yes at step 202). At subsequent step 203, the recovery

counter of the cause data (image data of the New York
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- office) is incremented by 1, and it is determined whether

the value of the recovery counter has reached the threshold
N.

[0140] As the result of the determination at step 204,
if it is determined that the wvalue of the recoverxy counter
has not reached the threshold N, the process on the image
data (reception stop data) of the Osaka office is finished.
At this point, the process on all the reception stop data
has finished, thereby completing the second lcop process
(step 200).

{01417 Upon completing the second loop process (step
200), the first loop process (step 100) will start again at
the next appropriate timing, and the process described
above will be repeated therxeafter.

[0142] As is obvious from the above description, the
reception data management table 16 is maintained in the
state as illustrated in FIG. 22(g), from when the image
quality of the image of the New York office has
sufficiently improved until when step 203 in the second
loop process (step 200) is repeated for N times.

[0143] Hence, in the present embodiment, in view of
stable operation, the reception of the reception stop data
is not immediately restarted at the point where the output
state of the priority data has improved. Instead, the
reception of the reception stop data is restarted after the
stable output state of the priority data has continued for
a predetermined time or more. Thus, it is preferable to
define a suitable wvalue for the threshold N that is
referred to at step 204, according to the object of the
stable operation.

[0144] At step 204, after step 203 in the second leop
proceés (step 200) is repeated for N times for the cause

data (image data of the New York office), it is determined
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that the value of the recovery counter of the cause data
(image data of the New York office) has reached the
threshold N (Yes at step 204), and the process proceeds to
step 205.

[0145] At step 205, the highest priority data is
selected from the reception stop data the reception of
which has been currently stopped, due to the cause data (in
other words, the audio data of the New York office)
corresponding to the recovery counter the counter value of
which has reached the threshold N. In this example, 1f the
reception data management table 16 is in the state as
illustrated in FIG. 22(g), at step 205, the data ID
"OS0031A" of the auvdio data ¢of the Osaka cffice having the
fourth priority is extracted from the data the "reception
state" of which is the "reception is stopped".

[0146] At subsequent step 206, a reception restart
process will be executed on the selected reception stop
data. More specifically, a "transmission restart xequest"”
including the‘data ID "OS0031A" extracted at step 205 is
generated, and the "transmission restart request" is issued
to the relay device 30a. Then, the reception data
management table 16 is updated as illustrated in FIG. 22 (h).
In cther woras, the value in the "reception state"” field
corresponding to the data ID "050031A" is changed from the
"reception is stopped” to the "reception is required”.
Also, the value "NYOO01l1lV" set in the "cause of stopping the
recebtion" corresponding to the data ID "0S0031a"™ is
deleted. '

[0L4m AL this time, the relay device 30a that has
received the transmission restart request from the data
reception control unit 12 of the terminal device 10a of the
Tokyo office updates the relay data management table 36 as
illustrated in FIG. 21(e). More specifically, the relay
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device 30a seaxches the "relay data ID" field in the relay
data management table 36, using the data ID "OSOO031A™
included in the received transmission restart request as a
key. The relay device 30a then updates the value in the
"transmission state” field corresponding to "OS0031A" from
the "transmission is disabled"” to "transmission is enabled”.
After the relay data management table 36 is updated as
illustrated in FIG. 21(e), the relay control unit 32 of the
relay device 30a restarts sending the audio data (ID =
0S00312) of the Osaka office addressed to the terminal
device 10a of the Tokyo office, to the terminal device 10a.
[0148] At subsequent step 207, the récovery counter of
the cause data (image data of the New York office), the
counter value of which has reached the threshold N, is
cleafed to zero. At this point, the process on the audio
data (reception stop data) of the Osaka office is finished,
and the process returns to step 201.

[0149] At step 201, the cause data (image data of the
New York office) is specified for the reception stop data
(image data of the Osaka office) having the second priority.
Then, it is determined whether the elapsed time from the
last output time is less than the second threshold T, (step
202) .

[0150] Similarly, at this point when the image of the
New Yoxk office is maintained at high quality, it is
determined that the elapsed time is less than the threshold
T2 (Yes at step 202). At subsequent step 203, the recovery
counter of the cause data (image data of the New York
office) is incremented by 1, and it is determined whether
the wvalue of the recovery counter has reached the threshold
N.

[0151] At the preceding step 207 performed on the audio
data (reception stop data) of the Osaka office, the
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recovery counter of the cause data (image data of the New
York office) has been cleared to zero. Thus, the value of
the recovery counter at this point is one. As a result, at
step 204, it is determined that the value of the recovery
counter has not reached the threshold N (No at step 204).
At this point, the process on the audio data (reception
stop data) of the Osaka office is finished, thereby
completing the second loop process (step 200).

[0152] Upon completing the second loop process (step
200), the first loop process (step 100) will start again at
the next appropriate timing, and the process described
above will be repeated thereafter.

[0153] In this manner, in FIG. 19 described above, the
method of periodically pexrforming the first loop process
(step 100) has been described as an example. The first
loop process may also be performed at the timing when high
priority data is output to the user (rendering for video,
and speaker output for audio). For example, in the first
loop process (step 100), the processes from step S101 to
step 8104 are executed on the high priority data (referred
to as data A) being output and received. After the first
loop process is executed on the data A described above, the
last output time of the data A is updated to the currxent
value, and the process proceeds to the second loop process.
[0154] In the example of the first loop process, it is
conceivable that the detection is not made "when data is
output slightly after the threshold", if the check is
performed only periodically. Thus, as described above, the
same process as in the periodical check is executed
"before” updating the last output time, every time the data
toc be monitored is output as described above. In this
manner, for example, it is possible to control the

operation upen detecting a "sign of deterioration" such as
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when it takes four seconds to output data relative to three
seconds that is the threshold for determining the blackout.
[0155] As is obvious from the above description, the
reception data management table 16 is maintained in the
state as illustrated in FIG. 22(h), from when the reception
of the reception stop data (audio data of the Osaka office)
having the fourth priority has restarted until when step
203 in the second loop process (step 200) is repeated for N
times.

[015€] In other words, in the present embodiment, in
view of stable operation, the reception of all the
reception stop data, the cause data of which is priority
data, will not ke simultaneously restarted immediately
after the output state of the priory data has improved.
Instead, the reception of the reception stop data will
restart after the stable output of the priority data has
continued for a predetermined time or more, after the
reception of the preceding reception stop data has
restarted.

[0157] At step 204, after step 203 in the second loop
process (step 200) is repeated again for N times for the
cause data (image data of the New York office), it is
determined that the value of the recovery counter of the
cause data (image data of the New York office) has reached
the threshold N (Yes at step 204), and the process proceeds
to step 205,

[0158] At step 205, the highest priority data is
selected from the reception stop data the reception of
which has been currently stopped, due to the cause data (in
other words, the audioc data of the New York office)
corresponding to the recovery counter the counter value of
which has reached the threshold N. In this example, if the

reception data management table 16 is in the state as
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illustrated in FIG. 22(h), then at step 205, the data ID
"0S0032V" of the image data of the Osaka office having the
fifth priority the "reception state”" of which is the
"reception is stopped" is extracted.

[0159] At subsequent step 206, the reception restart
process will be executed on the selected reception stop
data. More specifically, a "transmission restart request"
including the data ID "QS0032V" extracted at step 205 is
generated, and the "transmission restart request" is issued
to the relay device 30a, Then, the reception data
management table 16 is updated as illustrated in FIG. 22(i).
In other words, the value in the "reception state" field
corresponding to the data ID "0S0032V" is changed from the
"recebtion is stopped" to the "reception is required", and
the value "NY0011lV" set in the "cause of stopping the
reception” coxresponding to the data ID "0S0032V" will be
deleted.

[0160] At this time, the relay device 30a that has
received the transmission restart reguest from the data
reception contrel unit 12 of the terminal device 10a of the
Tokyo office updates the relay data management table 36 as
illustrated in FIG. 21(f). More specifically, the relay
device 30a searches the "relay data ID" field in the relay
data management table 36, using the data ID "050032V"
included in the received transmission restart request as a
key, and updates the value in the "transmission state"”
field corresponding to "0S0032V" from the "transmission is
disabled" to the "transmission is enabled”, After the
relay data management table 36 is updated as illustrated in
FIG. 21(f), the relay control unit 32 of the relay device
30a restarts sending the image data (ID = 0S0032V) of the
Osaka coffice addressed to the terminal device 10a of the

Tokyo office, to the texminal device 10a.
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[0161] As described above, according to the present
invention, it is possible to output high priority data
while\keeping the quality as high as possible, even if
degradation of output quality is caused by the transmission
delay or the internal processing delay, or a mix of the
transmission delay and the internal processing delay.
[0162] The functions of the embodiment described above
may be implemented by a device-executable computer program
written in, for example, C, C++, C#, Java (registered
trademark). The computer program of the present embodiment
can be stored in a device-readable recording medium such as
a hard disk device, CD-ROM, magnetic-optical disk (MO),
digital versatile disc (DVD), flexible disk, electrically
erasable programmable read-only memory (EEPROM), and
erasable programmable read-only memory (EPROM) to be
distributed, or may be transmitted via a communication
network in a possible form by other apparatuses.

[0163) Although the present invention has been described
based on the embodiment ¢cf the teleconference system, the
present invention is not limited to the above embodiment,
and the present invention may be applied to any data
transmission system regardless of use, as long as the
system can simultaneocusly transmit a plurality of content
data to a terminal device via a communication network. In
this case, the terminal device may be a smartphone, a
general-purpose personal computer (PC), a tablet terminal,
a mobile phone, an electronic¢ blackboaxd, a projection
device such as a projector, and a car navigation texminal
mounted on a vehicle. It should also be understood that
the present invention falls within the scope of the present
invention, as long as it exhibits the action and effect of
the present invention within the scope of the embodiment

that can be easily inferred by a person skilled in the art.
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Signs List
1 teleconference system
2b, 2c, 2d LAN
2cd dedicated line
terminal device
data reception confrol unit
reception priority management unit
last output time updating unit
transmission angd reception unit
reception data management table
relay device
relay control unit
relay data management table
transmission management device
router
Internet
CPU
ROM
RAM
flash memory
SSD
recoxding media
media drive
operation button
power source switch
bus line
camera
microphone
speaker
alarm lamp
display
cable
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ROM

RAM

HDD

recording media

media drive

display

bus line

keyboard

mouse

CD-ROM

CD-ROM drive
casing
front side wall surface
rear side wall surface
alr discharge surface
right side wall surface
sound collecting hole
left side wall surface
operation panel
sound output surface
accommodating unit
arm
torgque hinge
camera housing

torgque hinge
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CLAIMS
1. A data transmission system, comprising:

a plurality of terminal devices arranged in a
communication network and configured to transmit or receive
content data,

at least one terminal device configured to receive
content data transmitted from another terminal device,
among the plurality of terminal devices, including:

a reception priority management unit configured
to manage priority of two or more content data addressed to
the own terminal device, and

a data reception control unit configured to,
based on an output time interval of output signals
corresponding to priority data whose priority managed by
the reception priority management unit is high among two or
more content data being received, reguest a transmission
source configured to transmit content data having priority
lower than the prioxity data, to perform control to stop

transmitting the content data.

2. The data transmission system according to claim 1,
further comprising a relay device configured to relay two
or more content data transmitted or received between the

pluxality of terminal devices.

3. The data transmission system according to claim 1,
wherein the data reception control unit requests the relay
device to pexrform control to stop transmitting content data
with lowest priority among two or more content data being
received, if the output time interval of the output signals
corresponding to the priority data with high priority has

exceeded a first threshold.
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4. The data transmission system according to claim 3,
wherein the data reception control unit requests the relay
device to restart transmission of the content data whose
transmission has been requested to be stopped, if the
output time interval of the priority data has become less
than a second threshold that is smaller than the first

threshold.

S The data transmission system according to claim 4,
wherein the data reception contrel unit requests restart of
the transmission after a state where the output time
interval of the priority data is less than the second

threshold has continued for a predetermined time or more.

6. The data transmission system according to claim 4,
wherein the data reception control unit requests restart of
the transmission sequentially from content data with higher

priority among two or more content data whose transmission

has been requested to be stopped.

7. The data transmission system according to c¢laim 6,
wherein after a state where the output time interval of the
priority data is less than the second threshold has
continued for a predetermined time or more after reception
of content data with higher priority has restarted, the
data reception control unit requests xestart of

transmission of content data having next highest priority.

8. The data transmission system according to claim 1,
wherein the content data includes at least one of audio

data and image data.

9. A terminal device among a plurality of terminal
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devices arranged in a communication network and configured
to transmit or receive content data, at least one terminal
device configured to receive content data transmitted from
another terminal device, among the plurality of terminal
devices, comprising:

a reception priority management unit configured to
manage priority of two or more content data addressed to
the cown terminal device, and

a data reception control unit configured to, based on
an output time interval of output signals corresponding to
priority data whose priority managed by the reception
priority management unit is high among two or more content
data being received, request a transmission source
configured to transmit content data having priority lower
than the priority data, to perfoxm control to stop

transmitting the content data.

10. A computer program causing a computer in at least one
terminal device configured to receive content data
transmitted from another terminal device among a plurality
of terminal devices arranged in a communication network and
configured to transmit or receive content data, to execute:

.managing reception priority of two or more content
data addressed to the own terminal device, and

controlling data reception to, based on an output time
interval of cutput signals corresponding to priority data
whose priority managed at the managing reception priority
is high among two or more content data being received,
request a transmission source configured to transmit
content data having prioxrity lower than the priority data

to perform control to stop transmitting the content data.

11. The computer program according to claim 10, wherxein at
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the controlling data reception, the transmission source of
the content data is requested to control to stop
transmitting content data with lowest priority among two ox
more content data being received, if the output time
interval of the output signals corresponding to the
prxierity data with high priority has exceeded a first

threshold.

12. The computer program according to claim 11, wherein at
the controlling data reception, the transmission source is
requested to restart transmission of the content data whose
transmission has been requested to be stopped, if the
output time interval of the priority data has become less
than a second threshold that is smaller than the first

threshold.

13, The computer program according to claim 12, wherein at

the controlling data reception, restart of the transmission

- is requested after a state where the output time interval

of the priority data is less than the second threshold has

continued for a predetermined time ox more.

14. The computer program according to claim 12, wherein at
the controlling data reception, restart of the transmission
of content data is requested sequentially from content data
with higher priority among two or more content data whose

transmission has been requested to be stopped.

15. The computer program according to claim 14, wherein at
the controlling data reception, after a state where the

output time interval of the priority data is less than the
second threshold has continued for a predetermined time or

more after reception of content data with higher priority
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has restarted, restart of transmission of content data

having next highest priority is requested.

16. The computer program according to claim 10, wherein
the content data includes at least one of audio data and

image data.

17. A data transmission method for contrelling a reception
state of two or more content data transmitted from outside
via a communication network, the data transmission method
comprising:

managing reception prioxity of two ox more content
data addressed to an own terminal device; and

based on an output time interval of output signals
corresponding to priority data whose priority managed at
the managing reception priority is high among two or more
content data being received, requesting a transmission
source configured to transmit content data having priority
lower than the priority data, to perform control to stop

transmitting the content data.



