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DESCRIPTION

RELAY DEVICE, DISPLAY DATA SHARING SYSTEM, DATA CONTROL
METHOD, AND COMPUTER-READABLE STORAGE MEDIUM

TECHNICAL FIELD '

The present invention relates to a relay device that
relays data transmitted and received between communication
terminals, a display data sharing system including the
relay device, a data control method implemented by the
relay device, and a computer-readable storage medium for

executing the data control method.

BACKGROUND ART

With the widespread use of the Internet and
improvements in the Internet speed, systems and services
have become available that enable to hold a conference,
such as a teleconference, at remote places without forcing
participants of the conference to meet at one place with
effort and time. With use of the systems and the services,
travel cost and time can be reduced and a conference can be
held at any time as needed.

In the system that realizes a teleconference,
communication terminals located in remote places transmit
and receive image data and voice data to and from each
other directly by the Internet or indirectly Via a server.
In recent years, with the widespread use of an optical
communication line that enables a long-haul high-capacity
data communication, it becomes possible to transmit and
receive high-quality image data and high-quality voice data.
Therefore, it is possible to easily recognize the situation
of the other party and listen to a discussion in the

teleconference.



10

15

20

25

30

WO 2013/162055 PCT/JP2013/062739

2

In the conventional system as described above, it is
possible to distribute, to the other party, not bnly image
data and voice data obtained obtained by capturing images
and recording sound but also display data of a document of
the conference to be referred to by the other party (see,
for example, Japanese Patent Application Laid-open No.
2011-254453). Therefore, the participants of the
teleconference can recognize the situation of the other
party, listen to discussions given by the other party, and
refer to the document of the conference.

In this system, when a transmission terminal serving
as a transmission source receives display data from an
external input device connected to the transmission
terminal, the transmission terminal acquires IP (Intefnet
Protocol) addresses of a reiay device and a transmission
destination terminal serving as a destination, and.
transmits the IP address of the transmission destination
terminal to the relay device together with the display data.
The relay device transmits the display data to the
transmission destination terminal based on the IP address.
The transmission destination terminal displays both of an
image based on the display data and an image based on
captured image data.

The display data to be displayed together with the
image data can be displayed based on a layout information
management table without operation by a participant of the
conference (see Japanese Patent Application No. 2011-
175417) . Therefore, the participant need not select one
piece of the display data from a plurality of pieces of the
display data. Furthermore, the display data is displayed
suéh that the display size thereof becomes greater than the
display size of the image data. Therefore, presentation of

the display data to be focused on is possible.
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In the system as described above, it is possible to
display only the display data. However, even when only the
display data is displayed, image data that is not to’be
displayed\is received. Therefore, extra load is appiied to
the network. Depending on the network environment and the
number of the participants of the conference, it becomes
difficult to appropriately display the image data and the
display data or to listen to voice due to the load on the
network. In such a'situation, it is difficult to smoothly
conduct a conference. |

Therefore, there is a need for a device and a method
capable of reducing the network load so as to smoothly

conduct a conference.

DISCLOSURE OF INVENTION

It is an object of the present invention to at least
partially solve the problems in the conventional technology.

According to an embodiment, there is provided a relay
device for relaying data transmitted and received between
communication terminals. The relay device includes a
receiving unit configured to receive a notice of changed
layout information from a communication terminal that
displays at least one of image data of a captured image and

display data of a document in at least one area of a screen

based on layout information, the image data and the display

data being contained in the data transmitted and received
between the communication terminals; a changing unit
configured to change management information for managing
transmission of the data to the communication terminal
according to the notified layout information; and a control
unit configured to control transmission of at least one of
the display data and the image data to the communication

terminal according to the changed management information.
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The above and other objects, features, advantages and
technical and industrial significance of this invention
will be better understood by reading the following detailed
description of presently preferred embodiments of the
invention, when considered in connection with the

accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a diagram illustrating a configuration
example of a display data sharing system according to an
embodiment; |

Fig. 2 is a diagram illustrating an example of a
hardware configuration of a relay device according to the
embodiment;

Fig. 3 is a diagram illustrating an example of a
hardware configuration of a communication terminal used
together with the relay device in the display data sharing
system;

Fig. 4 is a functional block diagram‘illustrating an
example of the communication terminal used together with
the relay device; ,

Fig. 5 1s a diagram illustrating an example of a
transmission management table stored in the communication
terminal;

Fig. 6 is a diagram illustrating an example of a
relationship between layout information and video data or
display data allocated to each area;

Figs. 7A and 7B are diagrams illustrating examples of
division of a display and divided areas;

Fig. 8 is a functional block diagram illustrating an
example of the relay device according to the embodiment;

Fig. 9 is a diagram illustrating an example of a

reception management table stored in the relay device;
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Fig. 10 is a diagram illustrating an example of a
transmission management table stored in the relay device;

Fig. 11 is a flowchart of a first example of a data
control process performed by the display data sharing |
system;

Fig. 12 is a flowchart of a second example of the data
control process performed by the display data sharihg
system; and |

Fig. 13 is a flowchart of a third example of the data
control process performed by the display data sharing

system.

BEST MODE (S) FOR CARRYING OUT THE INVENTION v

Fig. 1 is a'diagram illustrating a configuration
example of a display data sharing system according to an
embodiment. In Fig. 1, the display data sharing system is
constructed of communication systems located in two
geographically remote regions A and B. While the two
regions A and B are employed in the embodiment, the display
data sharing system may be constructed of communication -
systems located in three or more regions. The display data
sharing system is a system that can transmit document data
(hereinafter, referred to as display data) of a document of
a conference to be referred to by other parties to the
communication terminals of the participants of the
conference so that the display data can be shared, and that
can transmit image data (hereinafter, referred to as video
data) captured by each of the communication terminals to
the other communication terminals used by the other
participants so that the conference can be held while the
participants céﬁ view the faces of one another.

The communication systems located in the regions A and

B are communicably connected to each other via an Internet
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10, and the communication is performed by using an
appropriate communication protocol, such as TCP/IP
(Transmission Control Protocol/Internet Protocol). A
management server 11 and a program providing server 12 are
also connected to the Internet 10. The management server
11 and the program providing server 12 are located outside
of the regions A and B in Fig. 1. However, the management
server 11 and the program providing server 12 may be
located in the region A or the region B. Alternatively,
one of the management server 11 and the program providing
server 12 may be located in the region A and the other may
be located in the region B.

The program providing server 12 includes a storage
device, such as an HD (Hard Disk), that stores therein a
program to be provided to each of the communication system
installed in the region A, the communication system |
installed in the region B, and the management server 11.
The program providing server 12 can transmit the program in
response to a request from each of the communication ‘
systems and the management server 11. The program realizes
various functions by being installed in the commﬁnication
system and the management server 11.

The management server 11 receives the program
transmitted by the program providing server 12, installs
the program, and manages a communication between the
communication systems located in the two regions A and B.
Therefore, the management server 11 includes a storage
device, such as an HD, and the storage device stores
therein various tables for managing the communication.

For example, the storage device stores therein a
terminal authentication management table. The terminal
authentication management table manages terminal IDs

assigned to all of the communication terminals and
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passwords in an associated manner. The terminal IDs and
the passwords are used for authentication for login to the
display data sharing system for conducting a teleconference.

In addition, the storage device stores therein a relay
device management table for storing and managing an
operating state and an IP address of each of the relay
devices. The storage device also stores therein a
destination list management table for storing and managing
terminal IDs of all communication terminals registered as
candidate destination communication terminals, in
association with each terminal ID of a communication:
terminal serving as a request source that issues a request
to start a teleconference. The storage device also stores
therein a session management table for storing and managing
relay device IDs of relay devices used to relay video data,
voice data, and display data, the terminal IDs of the
communication terminals serving as the request sources, and
the terminal IDs of the destination communication terminals,
in an associated manner for each selection session ID used
to execute a session for selecting a relay device.

The communication system located in the region A
includes communication terminals 13a to 13d, displays 1l4a
to'l4d respectively connected to the communication
terminals 13a to 13d, extermal input devices 15a to 15d
respectively connected to the communication terminals 13a
to 13d, a router 1l6a connected to the Internet 10, routers
16b and 16c that connect the router 1l6a and the
communication terminals 13a to 13d, and relay devices 17a
and 17b connected to the routers 16b and 160.‘

The communication terminals 13a and 13b, the router
16b, and the relay device 17a are communicably connected to

one another via a LAN (Local Area Network) 18a. The

communication terminals 13c and 13d, the router 16c, and
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the relay device 17b are communicably connected to one
another via a LAN 18b. The LANs 18a and 18b are
communicably connected to each other via a leased line 19a
including the router 16a. For example, the region A is
Japan, the LAN 18a is constructed in a head office in Tokyo,
and the LAN 18b is constructed in a local office in Osaka.

The communication system installed in the region B

- includeg communication terminals 13e to 13h, displays 1l4e

to 1l4h respectively connected to the communication
terminals 13e to 13h, external input devices 15e to 15h
respectively connected to the communication terminals 13e
to 13h, a router 164 connected to the Internet 10, routers
16e and 16f that connect the router 16d and the
communication terminals 13e to 13h, and relay devices 17c
and 17d connected to the routers 1l6e and 16f.

The communication terminals 13e and 13f, the router
16e, and the relay device 17c¢c are communicably connected to
one another via a LAN 18c. The communication terminals 13g
and 13h, the router 16f, and the relay device 17d are
communicably connected to one another via a LAN 18d. The
LANs 18c and 18d are communicably connected to each other
via a leased line 19b including the router 16d. For'
example, the region B is China, the LAN 18c is constructed
in a local office in Beijing, and the LAN 18d is
constructed in a local office in Shanghai.

Hereinafter, arbitrary ones of the communication
terminals, the displays, the external input devices, the
routers, and the relay devices are referred to as “the
communication terminal 13”, “the display 147, “the external
input device 15”7, “the router 16”, and “the relay device
177, respectively. The same applies to the other
components.

The communication terminal 13 transmits and receives
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video data of captured video and voice data of input voice
to and from the other communication terminals 13. The
video data may be moving image data or still image data.
The video data may be data containing both of a moving
image and a still image. The video data and the voice data
can be distributed by streaming such that the video data
and the voice data can be received and reproduced at the
same time. The video data can be transmitted and received
by being compressed and encoded. As a technology for the
compression encoding, H.264/SVC can be employed. In
H.264/SVC, pieces of data are encoded and transmitted to
the other party by being separated into two channels, and
the other party decodes the pieces of the data by
appropriately combining the two channels according to the
network status or the capability of a reproduction
equipment. Therefore, it 1is possible to extract and
reproduce appropriate data without failure.

The communication terminal 13 displays at least one of
the video data, the voice data, and the display data
transmitted by the other communication terminal 13 iﬁ one
or more areas in a screen of the display 14 according to
layout information set in advance. The layout information
is information on display of the video data and the display
data.

The display 14 displays the video data transmitted and
received by the communication terminals 13 and also
displays, as the display data, document data used in a
conference. The display 14 is a display for the
communication terminal 13. The external input device 15
acquires a document displayed on a display device thereof
at predetermined time intervals, and transmits, as the
display data, thebacquired image to the communication

terminal 13 at predetermined time intervals. Examples of
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the display data include document data, spreadsheet data,
and image data used by document generation software,
spreadsheet software, and presentation software. The
display data may be moving image data. The display 14 may
be a liquid crystal display or an organic EL
(electroluminescence) display as long as the display can
display images of a subject or operation icons.

The router 16 selects an optimal route of the video
data, the voice data, and the display déta. Therefore, the
router 16 stores therein a routing table containing the IP
addresses of the router 16 and the communication terminal
13 serving as transmission sources and the IP addresses of
the router 16 and the communication terminal 13 serving as
transmission destinations. The router 16 includes a
storage unit,.and the storage unit stores therein the

routing table in which the IP address of the transmission

. source and the IP address of the transmission destination

are associated with each other. When a communication is
performed, a MAC (Media Access Control) address may bé ﬁsed
in addition to the IP address. The IP address may be
represented by, for example, “1.2.1.3” in general IPv4
format. However,'the IP address is not limited to this
example and may be in IPvé format.

The relay device 17 is connected to the router 16 and
relays the video data, the voice daté, and the display data
transmitted and received between the communication
terminals 13. 1In this case, the relay device 17 determines
to which communication terminal 13 the video data, the
voice data, and the display data are transmitted and for
which communication terminal 13 the data transmission is
stopped. The display data sharing system illustrated in
Fig. 1 includes the four relay devices 17 and what relay

device 17 is to be employed is selected by the
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communication terminal 13 as will be described later.

Fig. 2 is a diagram illustrating an example of a
hardware configuration of the relay device 17 according to
the embodiment. The same hardware configuration is also
applied to the management server 11 and the external input
device 15 illustrated in Fig. 1. The relay device 17 |
includes a CPU (Central Processing Unit) 20 that controls
the entire relay device 17, a ROM (Read Only Memory) 21 for
storing a relay device program, a RAM (Random Access
Memory) 22 used as a working space for the CPU 20, an HD 23
for storing various types of data, an HDD (Hard Disk Drive)
24 that controls read and write of various types of data
with respect to the HD 23 under the control of the CPU 20,
and a media drive 26 that controls read and write of data
with respect to a storage medium 25, such as a flash memory.

The relay device 17 also includes a display 27 that
displays various types of infbrmation, such as a cursor, a
menu, an window, a character, and video, a network I/F
(interface) 28 that transfers data by using a communication
network, a keyboard 29 including a plurality of keys for
inputting characters, values, and various instructions, a
mouse 30 for selecting and executing various instructions,
for selecting a subject to be processed, or for moving a
cursor, a CD-ROM (Compact Disc-ROM) drive 32 that controls
read and write of data with respect to a CD-ROM 31 that is
an example of a removable storage medium, an external
apparatus I/F 33 that transmits and receives data to and
from an external apparatus, and a bus line 34, such as an
address bus or a data bus, for enabling electrical
connection. |

The relay device program can be distributed in a-
computer-installable or computer-executable file format,

and may be downloaded from the program providing server 12.
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The relay device program may be provided by being stored in
a computer-readable storage medium, such as the storage

medium 25 or the CD-ROM 31. The communication network is a

_network constructed of the LAN 18, the leased line 19, and

the Internet 10. Functions to be realized by executing the
relay device program will be explained later.

In the management server 11 having the same hardware
configuration, a management server program is stored in the
ROM 21. 1In the external input device 15 having the same
hardware configuration, an external input device program is
stored in the ROM 21. These programs may be provided in a
computer-installable or computer-executable file format and
may be downloaded from the program providing server 12.
These programs may be provided by being stored in a
computer-readable storage medium, such as the storage
medium 25 or the CD-ROM 31.

The storage medium may be a computer-readable storage
medium, such as a CD-R (Compact Disc-Recordable), a CD-RW
(Compact Disc-ReWritable), a DVD (Digital Versatile Disk),
or a Blu-ray disc, in addition to the storage medium 25 or
the CD-ROM 31.

Fig. 3 is a diagram illustrating an example of a
hardware configuration of the communication terminal 13
used together with the relay device 17 in the display data
sharing syétem. The communication terminal 13 includes a
CPU 40 that controls the entire communication terminal 13,
a ROM 41 for storing a communication terminal program for
realizing processes performed by the communication terminal
13, and a RAM 42 used as a working space for the CPU 40.
The communication terminal 13 also includes a flash memory
43 for storing various types of data, such as video data or

voice data, an SSD (Solid State Drive) 44 that controls

read and write of various types of data with respect to the
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~flash memory 43 under the control of the CPU 40, a media

drive 46 that controls read and write of data with respect
to a storage medium 45, such as a flash memory, an
operation button 47 to be operated to select a destination

for the communication terminal 13, a power switch 48 for

switching between ON and OFF of the power of the

communication terminal 13, and a network I/F 49 for
transferring data by using the communication network.

The communication terminal 13 also includes a CCD
(Charged Coupled Device) 50 that captures a subject and
acquires video data of the captured vidéo»under the control
of the CPU 40, an imaging element I/F 51 for controlling
driving of the CCD 50, a microphone 52 for inputting voice,
a speaker 53 for outputting the input voice, and a voice
input/output I/F 54 for processing input and output of a
voice éignal'between the microphone 52 and the speaker 53
under the control of the CPU 40. The communication
terminal 13 also includes a display I/F 55 for transferring
the video data to an external display 14 under the control
of the CPU 40, an external apparatus I/F 56 for
transmitting and receiving various types of data to and
from an external apparatus, and a bus line 57, such as an
address bus or a data bus, for enabling.an electrical
connection.

The storage medium 45 illustrated in Fig. 3 is
detachably attachable to the communication terminal 13.
Any nonvolatile memory that can read and write data under
the control of the CPU 40 may be used instead of the flash
memory 43. For example, an-EEPROM.(Electrically Erasable
and Programmable ROM) may be used. As for the CCD 50, any
solid imaging element that can capture a subject and
convert light into an electric charge so as to digitize an

image of the subject may be used rather than the CCD. For
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example, a CMOS (Complementary Metal Oxide Semiconductor)
may be used. '

The communication terminal program may be provided in
a computer-installable or computer-executable file format,
and may be downloaded from the program providing server 12.
The communication terminal program may be provided by being
stored in a computer-readable storage medium, such as the
storage medium 45. The communication terminal 13 includes
devices such as the CCD 50 and the microphone 52 in the
example illustrated in Fig. 3. However, the communication
terminal 13 may be a projector or a PC that does not
include a CCD or a microphone.

Before an explanation of functions and processes of
the relay device 17, functions of the communication
terminal 13 will be explained briefly because the relay
device 17 serves as a device that relays data transmitted
and received between the communication terminals 13. Fig.
4 is a functional block diagram illustrating an example of
the communication terminal 13 included in the display data

sharing system. The configuration illustrated in Fig. 4 is

described as one example, and the present invention is not

limited to this example.

The communication terminal 13 includes'a
transmitting/receiving unit 100, an operation input
receiving unit 101, a login requesting unit 102, an image
capturing unit 103, an image display control unit 104, a
voice input unit 105, a voice output unit 106, a selection
processing unit 107, an external information
transmitting/receiving unit 108, a storage/read processing
unit 109, a layout information selecting unit 110, and a
display data control unit 111. All of the units are
realized by causing any of the components illustrated in

Fig. 3 to operate in response to a command issued by the
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CPU 40 according to the communication terminal program
stored in the ROM 41.

When the external input device 15 is connected to the
communication terminal 13, the external input device 15
transmits display data to the communication terminal 13,
and the display data is transmitted to the relay device 17
via the communication network.

The transmitting/receiving unit 100 is realized by the
network I/F 49 illustrated in Fig. 3, and transmits and
receives various types of data to and from the other
communication terminals 13 via the communication network.
The operation input receiving unit 101 is realized by the
operation button 47 and the power switch 48 illustrated in
Fig. 3, and receives various types of input from a user.
For example, when a user switches the power switch 48 to ON,
the operation input receiving unit 101 receives information
indicatiﬁg that the power switch 48 is switched to ON and
then turns on the power.

The login requesting unit 102 is realized by a command
issued by the CPU 40 illustrated in Fig. 3. When the power
is turned on, the login requesting unit 102 automatically
transmits login request information indicating a login
request or a current IP address of the communication
terminal 13 from the transmitting/receiving unit 100 to the
management server 11 via the communication network.

The image capturing unit 103 is realized by the CCD 50
and the imaging element I/F 51 illustrated in Fig. 3, and
outputs video data that is bbtained by capturing a subject.
The image capturing unit 103 transmits the video data to
the other communication terminals 13 via streaming
distribution. The image display control unit 104 is
realized by the display I/F 55 illustrated in Fig. 3, and

controls transmission of the video data to the external
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display 14. The image display control unit 104 displays
display data that is displayed and acquired by the display
device of the external input dévice 15 connected to the
communicatioﬁ terminal 13.

The voice input unit 105 is realized by the microphone

- 52 and the voice input/output I/F 54 illustrated in Fig. 3.

The voice input unit 105 receives voice of a user, converts
the voice into a voice signal, and outputs voice data
corresponding to the voice signal. The voice input unit
105 measures the‘input level of the voice signal and
compares the input level with a threshold or the like to
determine whether the voice signal is present or absent.
The voice output unit 106 is realized by the speaker 53 and
the voice input/output I/F 54 illustrated in Fig. 3. The
voice output unit 106 converts the voice signal |
corresponding to the voice data into voice and outputs the
voice. |

The selection processing unit 107 performs a process
for selecting one of the relay devices 17. The selection
processing unit 107 measures reception time and date at
which the transmitting/receiving unit 100 receiVes pre-
transmission information, for each piece of the pre-
transmission information which contains transmissibn time
and date and which is received by the
transmitting/receiving unit 100. The selection processing
unit 107 calculates an elapsed time between transmission
and reception of the pre-transmission information based on
the measured reception time and date and.the transmission
time and date contained in the pre-transmission information,
for each piece of the pre-transmission information for
which the reception time and date has been measured. The
selection processing unit 107 selects, as one of the relay

devices 17, the relay device 17 that relays the pre-
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transmission information in the shortest elapsed time among
the calculated elapsed times.

The external information transmitting/receiving unit
108 is realized by the external apparatus I/F 56
illustrated in Fig. 3, and transmits and receives data to
and from the external input device 15. The storage/read
processing unit 109 is realized by the SSD 44 illustrated
in Fig. 3, and performs a process for storing various types
of data in a storage unit 112 of the communication terminal
13 and for reading the various types of the stored data.
The storage unit 112 also stores therein terminal IDs and
passwords for identifying the communication terminals 13,
relay device IDs for identifying the relay devices 17 that
transmit video data, voice data, and various other data,
and IP addresses of the communication terminals 13 serving
as destinations. The storage unit 112 also stores therein.
a layout information management table 113, an event flég
table 114, and a transmission management table 115.

‘The layout information selecting unit 110 selects a
shared flag from the event flag table 114 based bn a
display data distribution event, and sets the shared flag
in the layout information management table 113 to provide
layout information on a screen to be displayed by the
display 14 to the image display control unit 104. Examples
of the distribution event include a “distribution start
event” that occurs when distribution of the display data is
started, a “distribution stop event” that occufs when the
distribution of the display data is stopped, an “other
distribution event” that occurs when the other |
communication terminal 13 starts distribution of display
data, and an “other distribution stop event” that occurs
when the distribution by the other communication terminal

13 is stopped. When the “distribution start event” or the
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“other distribution event” occurs, because distribution of
display data is started and the communication terminal 13
receives the display data, the layout information selecting
unit 110 provides the layout information that enables to
display the display data.

The display data control unit 111 acquires the display
data from the external input device 15, and transmits the
acquifed display data to the communication terminal 13.

The display data may be image data of an image displayed on
the screen of the display device in JPEG (Joint
Photographic Experts Group) format or bitmap format, or may
be .a drawing command in GDI (Graphics Devicé Interface)
format. The display data control unit 111 sends a request
to start or stop distribution of the display data to the
relay device 17 in accordance with a request issued by the
external input device 15. The display data control unit
111 determines the status of the display.control flag by
referring to the event flag table 114 acco;ding to the
distribution event received from the relay device 17, and
transmits the display control flag to the external input
device 15. The display control flag is used by the
communication terminal 13 to control display of a menu or
the like that the external input device 15 displays on the
display device of the external input device 15.

The transmission management table 115 is used to
manage a transmission status indicating whether the video
data captured by the image capturing unit 103 is ’
transmitted to the relay device 17 or whether the display
data is received from the external input device 15
connected to the communication terminal 13 and is
transmitted to the relay device_17. For example, when
reception of the display data from the external input

device 15 is stopped and the distribution stop event occurs,
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the layout information selecting unit 110 receives the
event and sets a flag in the layout information management
table 113 to instruct the image display control unit 104 to
switch a display screen. Furthermore, information on the
transmission status in the transmission management table
115 is changed.

As for the display screen, it may be possible to
receive information input by the operation input receiving,
unit 101 or the like as an event, and cause the layout
information selecting unit 110 to receive the event and
instruct the image display control unit 104 to arbitrarily
switch theldisplay screen. Even in this case, the
information on the transmission status in the transmission
management table 115 is changed.

Fig. 5 is a diagram illustrating an example of the
transmission managemenﬁ table 115. The transmission
management tablé 115 manages a data name for identifying
daﬁa to be transmitted to the relay device 17 and a
transmission status of the data in an associated manner.
The data name is, for example, “video data” or “display
data”. The transmission status is information iﬁdicating
whether data is currently transmitted or not. When the
data is transmitted, the transmission status 1s set to
“TRUE”. When the data is not transmitted, the transmission
status is set to “FALSE”. The above setting is described
as one example. Therefore, it may be possible to include
other information, such as a conference name or time and
date, as information to be managed.

Fig. 6 is a diagram illustrating an example ofva
relationship between the laydut information and video data
or display data allocated to each area. The “layout
information” is information on display of the video data

and the display data. For example, the layout information
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is represented as “SHARED MULTI”, “SHARED ONLY”,

“VIEW MULTI”, and “VIEW_ONLY”. “SHARED MULTI” indicates
that all pieces of the video data and the display data
received from each of the communication terminals 13 are
displayed in a mixed manner. “SHARED ONLY” indicates that .
only the display data is displayed on the entire screen.
“WIEW_MULTI” indicates that all pieces of the video data
received from each of the communication terminals 13 are
displayed. “VIEW ONLY” indicates that only a specific
piece of the video data is displayed on the entire screen.
The relationship is stored as relational data in the
storage unit 112, and is referred to by the image diéplay
control unit 104 when the data is displayed on the screen.

Figs. 7A and 7B are diagrams illustrating examples of
a screen displayed on the display 14. Fig. 7A illustrates
a screen displayed when “SHARED MULTI” or “VIEW MULTI” is
selected as the layout information. Fig. 7B illustrates a
screen displayed when “SHARED ONLY” or “VIEW ONLY” is
selected. The layout information is selected by the layout
information selecting unit 116 according to an event.

“SHARED MULTI” and “VIEW MULTI” are information for
dividing the screen into a plurality of areas according to
the number of the communication terminals 13 and allocating
a piece of the video data or the display data to each of
the areas in order to display the piecesbof the video data
and the display data. The size of each of the areas may be
set in advance. In Fig. 7A, the screen is divided into
four areas such that an area 1 has the greatest size while
areas 2 to 4 have the same size and are arranged on the
right side in the screen.

When “SHARED MULTI” is selected, display data is
displayed in the area 1 illustrated in Fig. 727, video data

1 is displayed in the area 2, and video data 2 is displayed
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in the area 3. When “SHARED ONLY” is selected, the screen

is not divided and only the display data is displayed in
the area 1 illustrated in Fig. 7B. When “VIEW MULTI” is
selected, similarly to the case ofv“SHARED_MULTI”, the
screen is divided into a plurality of areas but only the
pieces of the video data are displayed without displaying
the display data. When “WVIEW ONLY” is selected, the screen
is not divided and only one piece of the video data is
displayed in the area 1 illustrated in Fig. 7B.

The above is described as one example. Therefore, it
may be possible to display only the display data and the
video data 1, display only the display data and the video‘
data 2, display only the video data 1 and video data 3,
display only the video data 2 and the video data 3, or
display the video data 2 or the vided data 3 on the either
screen. When the video data is displayed, voice data
received together with the video data is also reproduced.
Therefore, it is possible to detect what talk is given by
which participant displayed in what area.

The display data sharing system also includes the
management server 11, the program providing server 12, the .
external input devices 15, and the routers 16. However,
functions of these devices are not directly related to the
present invention; and therefore, explanation thereof will
be omitted.

Fig. 8 is a functional block diagram illustrating an
example of the relay device 17 according to the embodiment.
To receive and transmit data from and to each of the
communication terminals 13, the relay device 17 includes a
transmitting/receiving unit 200, a control unit 201, a
stbrage/read processing unit 202,.a storage unit 203, and a
changing unit 206. The transmitting/receiving unit'200fis

realized by the network I/F 28 illustrated in Fig. 2, and
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functions as a receiving means for receiving a notice of
changed layout information when the layout information is
changed.

The transmitting/receiving unit 200 is caused to
transmit and received data under the control of the control
unit 201vthat functions as a control means. The control
unit 201 is realized by a command issued by the CPU 20
illustrated in Fig. 2. The control unit 201 instructs the
storage/read processing unit 202 to read a reception
management table 204 and a transmission management table
205 that are stored as management information in the
storage unit 203, to receive data according to the contents
set in the reception management table 204, and to transmit
the received data according to the contents set in the
transmission management table 205.

Fig. 9 is a diagram illustrating an example of the
reception management table 204. A terminal ID for
identifying each of the communication.terminals 13 is
assigned to each of the communication terminals 13. The
reception managemeht table 204 manages a terminal ID
(receiver terminal ID) of the communication terminal 13
from which the video data or the display data is received,
a data name of the received video data or display data, and
a reception status, in an associated manner. The reception
status is information indicating whether the relay device
17 receives data or not. When the data is received, the
reception status is set to “TRUE”. When the data is not
received, the reception status is set to “FALSE”.

Referring to the reception management table 204
illustrated in Fig. 9, it is indicated that the three
communication terminals 13 with receiver terminal IDs of
“1111”, “2222”, and “3333” conduct a remote conference. It

is also indicated that the relay device 17 receives the
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video data 1 and display data 1 from the communication
terminal 13 with the terminal ID “1111”, receives only the
video data 2 from the communication terminal 13 with the
terminal ID “2222”, and receives only the video data 3 from
the communication terminal 13 with the terminal ID “3333”.

Fig. 10 is a diagram illustrating an example of the
transmission management table 205. The transmission
management table 205 manages a terminal ID (transmission
destination terminal ID) of the communication terminal 13
to which the relay device ‘17 transmits the video data or
the display data, a data name of the‘transmitted video data
or display data, and a transmission status, in an
associated manner. The transmission status is information
indicating whether the relay device 17 transmits data to
the communication terminal 13. When the data is
transmitted, the transmission status is set to “TRUE”.
When ‘the data is not transmitted, the transmission status
is set to “FALSE”.

Referring to.the transmission management table 205
illustrated in Fig. 10, it is indicated that the three
communication terminals 13 with the transmission
destination termiﬁal IDs of “1111”7, “2222”, and “3333”
conduct a remote conference and data is transmitted to the
three communication terminals 13. It is also indicated
that the relay device 17 transmits four pieces of data, in
particular, the video data 1, the video data 2, the video
data 3, and the display data 1 to the communication
terminal 13 with the terminal ID “1111”, transmits only
display data 2 to the communication terminal 13 with the
terminal ID “2222”, and transmits the video data 1, the
video data 2, and the video data 3 to the communication
terminal 13 with the terminal ID “3333”.

Referring back to Fig. 8, the above-described notice
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received by the transmitting/receiving unit 200 is sent to

the changing unit 206 serving as a changing means. The

.changing unit 206 instructs the storage/read processing

unit 202 to read the transmission management table 205, and
changes the setting of the transmission status in the

transmission management table 205 based on the notified

layout information. The changing unit 206 is realized by a

command issued by the CPU 20 illustrated in Fig. 2. For
example, when one of the communication terminals 13 that
has displayed the display data and the video data changes a
screen display to display only the display data, the
changed layout information indicates that only the display
data is arranged in each area on the screen. When the
changing unit 206 receives the layout information, the
changing unit 206 changes the transmission status of the
voice data associated with the terminal ID of the
communication terminal 13 from “TRUE” to “FALSE”.

| The changing unit 206 instructs the storage/read
processing unit 202 to store the changed information in the
storage unit 203 in order to update the, transmission
management table 205. The control unit 201 controls data
transmission according to the transmission management table
205. Therefore, if the transmission status is changed as
described above, the control unit 201 stops‘transmission of
the video data to the communication terminal 13 according
to the changed contents. Therefore, it becomes possible to
stop transmission of unnecessary video data that is not to
be displayed, enabling to reduce network load. While
transmission of the video data is stopped in the example,
it may be possible to stop transmission of display data
that is not to be displayed or stop transmission of display
data and video data that are not to be displayed.

The relay device 17 may further include a determining
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unit as a determining means and a notifying unit as a
notifying means in addition to the transmitting/receiving
unit 200, the control unit 201, the storage/read processing
unit 202, the storage unit 203, and the changing unit 206
illustrated in Fig. 8. When a plurality of pieces of video
data, such as the video data 1, the wvideo data 2, and the
video data 3 as illustrated in Fig. 6, to be transmitted
and received are relayed, the determining unit determines
whether there is video data that is not to be transmitted
to any of the communication terminals 13, i.e., video data
with the status of “FALSE”,xin the transmission management
table 205 changed by the changing unit 206.

For example, if the transmission status of the video

data 1 is “FALSE” for all of the communication terminals 13,

- the determining unit determines that there is video data

that is not to be transmitted to any of the communication

terminals 13. The notiinng unit sends a notice to stop

transmission of the video data 1 to all of the

communication terminals 13 that transmit the video data 1.
Therefore, each of the communication terminals 13 stops
transmission of the video data to the relay device 17, so
that the network load can further be reduced.

When the determining unit determines that all pieces
of the video data are not to be transmitted to any of the
communication terminals 13 according to the changed
transmission management table 205, the control unit 201 may
stop transmission of all pieces of the video data to all of
the communication terminals 13, and the notifying unit may
send a notice to stop transmission of all pieces of the
video data to all of the communication terminals 13 that
transmit any piece of the video data. The determining unit
and the notifying unit are realized by a command issued by

the CPU 20 illustrated in Fig. 2.
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A process performed by the‘display data sharing system
will be explained ih detail below with reference to a
flowchart illustrated in Fig. 11. At Step S1100, the
process starts when a plurality of the communication
terminals 13 start a teleconference by transmitting and
receiving data via the relay device 17. At the beginning
of the process, it is assumed that, for example, all of the

communication terminals 13 are set to “SHARED MULTI” by

~default setting. Therefore, a plurality of divided areas

as illustrated in Fig. 7A are displayed on the screen of
the display 14 of each of the communication terminals 13
such that data is displayed in the area 1 having the
greatest size and video data captured and transmitted by
other communication terminals is displayed in the area 2
smaller than the area 1.

At Step S1110, when a participant causes an event that

- changes the layout information to “SHARED ONLY” to occur in

any of the communication terminals 13 by using the
operation button 47 or a mouse of the extermal inpﬁt device
15, the layout informétion selecting unit 110 of the
subject communication terminal 13 detects the event, sets a
flag in the layout information management table 113, and
instructs the image display control unit 104 to switch to a
display that displays only the display data.

At Step S1120, the communication terminal 13 notifies
the relay device 17 of the changed layout information
“SHARED ONLY” by using the transmitting/receiving unit 100.
At Step S1130, the changing unit 206 of the relay device 17
changes the transmission management table 205 stored in the
storage unit 203 of the relay device 17 based on the layout
information notified by the communication terminal 13.
Specifically, the transmission status of video data that is

not used in the screen display of the communication
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terminal 13 that has sent the notice is changed to “FALSE”.

At Step S1140, the control unit 201 of the relay
device 17 identifies the communication terminal 13 serving
as a transmission destination and video data to be
transmitted to the communication terminal 13 based on the
transmission destination terminal ID and the data name for
which the transmission status is changed to “FALSE” in the
transmission management table 205, and stops transmission
of the video data to the communication terminal 13 that has
sent the notice. Then the process proceeds to Step S1150,
and the process is finished. ‘ |

For example, when the communication terminal 13 with
the transmission destination terminal ID “1111” cohtained
in the transmission management table 205 illustrated in Fig.
10 changes the layout information from “SHARED MULTI” to
“SHARED ONLY” to change a display screen, the relay device
17 receives a notice of “SHARED ONLY” as the changed layout
information from the communication terminal 13. The
changing unit 206 of the rélay device 17 changes all the
transmission statuses of “TRUE” of the video data 1, the
video data 2, and the video data 3 associated with the
transmission destination terminal ID “1111” in the
transmission management table 205 illustrated in Fig. 10 to
“FALSE”. Therefore, the control unit 201 of the relay
device 17 stops transmission of the video data 1, the video
data 2, and the video data 3 whose transmission statuses
have been changed to “FALSE” to the communication terminal
13 with the transmission destination terminal ID “1111” by
referring to the changed transmission management table 205.

In the example illustrated in Fig. 11, a case is
explained that one of the communication terminals 13
switches to a display screen that displays only the display

data. With reference to Fig. 12, another case will be
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explained below that a display screen that has displayed

only the display data is switched back to a display screen
that displays video data as well as the display data.
Referring to a flowchart illustrated in Fig. 12, the
process starts at Step S1200. At Step S1210, the
communication terminal 13 switches to a display screen that
displays video data as well as the display data.
Specifically, when a participant causes an event that
changes the layout information to “SHARED MULTI” to occur
by using the operation button 47 or the mouse of the
external input device 15, the layout information selecting
unit 110 of the corresponding communication terminal 13
detects the event, sets a flag in the layouﬁ information
management table 113, and instructs the image display
control unit 104 to switch to a display that displays both
of the display data and the video data.

At Step S1220, the communication terminal 13 notifies
the felay device 17 of the changed layout information
“SHARED_ MULTI” by using the transmitting/receiving unit 100.
At Step S1230, the changing unit 206 of the relay device 17
changes the transmission management table 205 stored in the
storage unit 203 of the relay device 17 based on the layout
information notified by the communication terminél 13.
Specifically, the transmission status of the video data
that is started to be used in the screen display of the
communication terminal 13 that has sent the notice is
changed to “TRUE”.

At Step S1240, the control unit 201 of the relay
device 17 identifies the communication terminal 13 serving
as a transmission destination and video data to be
transmitted to the communication terminal 13 based on the
transmission destination terminal ID and the data name for

which the transmission status is changed to “TRUE” in the
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transmission management table 205, and starts transmission
of the video data to the communication terminal 13 that has
sent the-notice. Then, the process proceeds to Step $1250,
and the process is finished.

For example, when the communication terminal 13 with
the transmission destination terminal ID “1111” contained
in the transmission management table 205 illustrated in Fig.
10 changes the layout information from “SHARED ONLY” to
“SHARED MULTI” to change a display screen, the relay device
17 receives a notice of “SHARED MULTI” as the changed
layout information from the communication terminal 13. The
changing unit 206 of the relay device 17 changes all the
transmission statuses of “FALSE” of the video data 1, the
video data 2, and the video data 3 associated with the
transmission destination terminal ID “1111” in the
transmission management table 205 illustrated in Fig. 10 to
“TRUE”. Therefore, the control unit 201 of the relay
device 17 starts transmission of the video data 1, the
video data 2, and the video data 3 whose transmission
statuses have been changed to “TRUE” to the communication
terminal 13 with the transmission destination terminal ID
“1111” by referring to the changed transmission management
table 205.

With reference to a flowchart in Fig. 13, an
explanation is given of a process performed when screen
displays of all of the communication terminals used by all
participants of a remote conference are changed to screen
displays that display the display data. The process starts
at Step S1300. The process from Step S1310 to Step S1330
is the same as the process from Step S1110 to Step S1130 in
Fig. 11.

At Step S1340, the relay device 17 determines whether

there is video data whose transmission status is set to
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“FALSE” for all of the terminals in the transmission
management table 205. When it is determined that there is
no video data whose transmission status is set to “FALSE”
for all of the terminals, there is the communication
terminal 13 to which the video data is to be transmitted.
Therefore, at Step S1390, transmission of the video data
with the transmission status of “FALSE” in the transmission
management table 205 to the communication terminal 13 that
has sent the notice is stopped. At Step S1400, the process
is finished.

When it is determined that there is video data whose
transmission status is set to “FALSE” for all of the
terminals at Step S1340, the process proceeds to Step S1350,
at which a notice to stop transmission of the video data is
sent to all of the communication terminals 13 that transmit
the video data. At Step S1360, the relay device 17 ‘
acquires a transmission destination terminal ID associated
with the data name of the video data in the transmission
management table.205, and changes the reception status of
the video data associated with a corresponding receiver
terminal ID in the reception management table 204 to
“FALSE” . |

At Step S1370, each of the communicatibn terminals 13
that have received the notice changes the transmission
status of the video data in the transmission management
table 115 stored in each of the communication terminals 13
to “FALSE”. At Step S1380, each of the communication |
terminals 13 stops the transmission of the video data whose
transmission status has been changed to “FALSE”. Then, the
process proceeds to Step S1400 and the process is finished.

In this way, by stopping the transmission of the video
data from the relay device 17 to the communication terminal

13 when the communication terminal 13 switches to a display
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that displays only the display data, it becomes possible to

reduce data volume between the relay device 17 and the
communication terminal 13, enabling to reduce network load.
The size of the video data is generally greater than the
size of the display data. Therefore, by stopping the
transmission of unnecessary video data, it becomes possible
to achieve a greater advantageous effect in further |
reducing network load.

Furthermore, it is possible to cause the external
input device 15 to activate application‘software used for
displayvand to encode the display data. Therefore, it is
possible to reduce load on the CPU of the communication
terminal 13. Moreover, when all of the communication
terminals 13 display only the display data, it is possible
to stop video data transmitted from each of the
communication terminals 13 to the relay device 17.
Therefore, it is possible to further reduce network load.

Although the invention has been described with respect
to specific embodiments for a complete and clear disclosure,
the appended claims are not to be thus limited but are to
be construed as embodying all modifications and alternative
constructions that may occur to one skilled in the art that

fairly fall within the basic teaching herein set forth.
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CLAIMS

1. A relay device for reiaying data transmitted and
received between communication terminals, the relay device
comprising:

a receiving unit configured to receive a notice of
changed layout information from a communication terminal
that displays at least one of image data of a captured
image and display data of a document in at least one area
of a screen based on layout information, the image data and
the display data being contained in the data transmitted
and received between the communication terminals;

a changing unit configured to change management
information for managing transmission of the data to the
communication terminal according to the notified layout
information; and

a control unit configured to control transmission of
at least one of the display data and the image data to the
communication terminal according to the changed management

information.

2. The relay device according to claim 1, wherein when
the notified layout information indicates display of only
the display'data, the control unit stops transmission of
the image data to the communication terminal according to

the changed management information.

3. The relay device according to claim 1, whereih
the data contains a plurality of pieces of the image
data, and
the relay device further comprises
a determining unit configured to determine

whether the changed management information contains image
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data that is not to be transmitted to any of the
communication terminals; and .

a notifying unit configured to send a notice to
stop transmission of the image data to all of the
communication terminals that transmit the image data when
the determining unit determines that there is the image
data that is not to be transmitted to any of the

communication terminals.

4. The relay device according to claim 3, wherein

when the determining unit determines that all pieces
of the image data are not to be transmitted to any of the
communication terminals according to the changed management
information, the control uﬁit stops transmission of all
piece of the image data to the communication terminals and
the notifying unit sends a notice to stop transmission. of
all pieces of the image data to all of the communication

terminals that transmit any piece of the image data.

5. The relay device according to any one of claim 1 to 4,
wherein the display data is received from an external input

device connected to the communication terminal.

6. A display data sharing system comprising:
| two or more communication terminals; and
the relay device according to any one of claims 1 to 5
that relay data transmitted and received between the

communication terminals.

7. A data control method implemented by a relay device
that relays data transmitted and received between
communication terminals, the data control method

comprising:



10

15

20

25

30

WO 2013/162055 PCT/JP2013/062739

34

receiving a notice of changed layout information from
a communication terminal that displays at least one of
image data of a captured image and display data of a
document in at least one area of a screen based on layout
information, the image data and the display data being
contained in the data transmitted and received between the
communication terminals; |

changing management information for managing
transmission of the data to the communication terminal
according to the notified layout information; and

controlling transmission of at least one of the
display data and ﬁhe image data to the communication

terminal according to the changed management information.

8. The data control method according to claim 8, wherein
the data contains a plurality of pieces of the image
data, and
the data control method further comprises
determining whether the changed management
information contains image data that is not to be
transmitted to any of the communication terminals; and
sending a notice to stop transmission of the
image data to all of the communication terminals that
transmit the image data when it is determined at the

determining that there is the image data that is not to be

" transmitted to any of the communication terminals.

9. The data control method according to claim 7 or 8,
further comprising receiving the display data from an '
external input device connected to the communication

terminal.

10. A computer-readable storage medium with an executable
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program stored thereon, wherein the program instructs a
computer to éxecutelthe data control method according to

any one of claims 7 to 9.



