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Fig. 3
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Fig. 9
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Fig. 10
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Fig. 12
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Fig. 14
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SERVER AND NON-TRANSITORY
COMPUTER READABLE MEDIUM STORING
PROGRAM FOR REMOTE CONFERENCE

CROSS-REFERENCES TO RELATED
APPLICATION

[0001] This application claims priority to Japanese Patent
Application No. 2013-270727 filed on Dec. 27, 2013, the
content of which is herein incorporated by reference in its
entirety.

TECHNICAL FIELD

[0002] Aspects relate to a server, a method, and a non-
transitory storage medium storing programs, for performing a
remote conference using a plurality of communication
devices via a network.

BACKGROUND

[0003] There has been known a technique relating to a
remote conference. For example, a known communication
device is installed at each location for a television conference
in atelevision conference system. In the television conference
system, each communication device is connected to the other
communication devices to perform a television conference.
Each communication device includes a monitor, on which a
plurality of windows is displayed. Upon receipt of moving
image data from one or more other communication devices
installed at other respective locations, a communication
device displays moving images of the respective locations in
respective windows on the monitor. In the communication
device, for example, when a size of a window in which a
moving image is displayed is reduced, a control command for
decreasing a frame rate or resolution of moving image data is
generated. For another example, when a window is dismissed,
a control command for stopping transmission of moving
image data is generated. Such a control command is trans-
mitted to a communication device that sent the moving image
data.

SUMMARY

[0004] A remote conference may be performed using a
plurality of communication devices connected to a network.
Data of video and audio in a remote conference may be
communicated between the plurality of the communication
devices via the server connected to the network. Each com-
munication device may display captured images correspond-
ing to a plurality of pieces of video data transmitted from the
other communication devices. The number of captured
images to be displayed in each communication device may
increase with an increase in number of communication
devices to be used (e.g., locations) in a remote conference. In
some cases, the captured images of all the locations might not
be displayed on a monitor at the same time in a communica-
tion device. In order to display one or more hidden captured
images on the monitor, a user of the communication device
may input, into the communication device, an instruction to
move one or more captured images, through an operation for
changing one or more captured images to be displayed (e.g.,
scrolling, swiping, and/or changing a tab). In response to the
instruction, the communication device may display the one or
more hidden captured images. When the communication
device receives such an instruction while receipt of video data
corresponding to the one or more hidden captured images has
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been stopped, the communication device starts receiving the
corresponding video data in response to the instruction. Video
data includes an intra-frame coded image data and an inter-
frame coded image data. The intra-frame coded image data
may be decoded without reference to information of another
frame. In contrast to this, for example, an inter-frame coded
image data may be decoded with reference to information of
an intra-frame coded image data. Therefore, if the communi-
cation device receives an inter-frame coded image data in
response to the moving instruction, the communication
device might not decode video data until the communication
device receives an intra-frame coded image data. Owing to
this, a captured image corresponding to the video data might
not be displayed until the communication device receives an
intra-frame coded image data, whereby a hidden captured
image might not be displayed smoothly in response to the
changing operation in some cases.

[0005] Some embodiments provide for a server and a non-
transitory storage medium storing programs for a remote
conference, which may enable one or more hidden captured
images to appear smoothly in a particular communication
device while restricting increase of an amount of video data to
be transmitted to the communication device.

[0006] An aspect of the present disclosure is a server. The
server obtains a plurality of video data and layout informa-
tion. The layout information includes at least a portion of a
plurality of identification information and a plurality of status
information associated with each other. Each of the status
information relates to a display condition of each of a plural-
ity of captured images in a video display region. The server
judges whether a specific captured image is included in the
video display region. The server determines update frequency
information when the specific captured image is not included
in the video display region. The update frequency informa-
tion sets a portion of a plurality of inter-frame coded image
data included in the video data of the second communication
device as non-target for transmission. The server transmits
the video data in which the portion of the plurality of inter-
frame coded image data are not included.

DESCRIPTION OF THE DRAWINGS

[0007] Aspects of the disclosure are illustrated by way of
example and not by limitation in the accompanying figures in
which like reference characters indicate similar elements.
[0008] FIG. 1 illustrates an example remote conference
system in an illustrative embodiment according to one or
more aspects of the disclosure.

[0009] FIG. 2 illustrates a relationship between a video
layout region in which one or more captured images are laid
out and a video display region of a display in the illustrative
embodiment according to one or more aspects of the disclo-
sure.

[0010] FIG. 3 illustrates an example status table in the
illustrative embodiment according to one or more aspects of
the disclosure.

[0011] FIG. 4 is a flowchart depicting example audio data
transmitting processing in the illustrative embodiment
according to one or more aspects of the disclosure.

[0012] FIG. 5 is a flowchart depicting example video data
transmitting processing in the illustrative embodiment
according to one or more aspects of the disclosure.

[0013] FIG. 6 is a flowchart depicting an example receiving
processing in the illustrative embodiment according to one or
more aspects of the disclosure.
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[0014] FIG.71isaflowchart depicting example layout infor-
mation transmitting processing in the illustrative embodi-
ment according to one or more aspects of the disclosure.
[0015] FIG. 8 is a flowchart depicting example transferring
processing in the illustrative embodiment according to one or
more aspects of the disclosure.

[0016] FIG.9 is a continuation of the flowchart depicting
the example transtferring processing of FIG. 8 in the illustra-
tive embodiment according to one or more aspects of the
disclosure.

[0017] FIG. 10 is a continuation of the flowchart depicting
the example transtferring processing of FIG. 9 in the illustra-
tive embodiment according to one or more aspects of the
disclosure.

[0018] FIG. 11 illustrates example layout information
stored in the server in the illustrative embodiment according
to one or more aspects of the disclosure.

[0019] FIG. 12 illustrates an example update frequency
setting stored in the server in the illustrative embodiment
according to one or more aspects of the disclosure.

[0020] FIG.13 is an explanatory diagram for explaining an
update rule in the illustrative embodiment according to one or
more aspects of the disclosure.

[0021] FIG. 14 illustrates an example total audio play time
table in the illustrative embodiment according to one or more
aspects of the disclosure.

[0022] FIG. 15 is a flowchart depicting example update
frequency determining processing in the illustrative embodi-
ment according to one or more aspects of the disclosure.
[0023] FIG. 16 is a flowchart depicting example transfer
determining processing in the illustrative embodiment
according to one or more aspects of the disclosure.

DETAILED DESCRIPTION

[0024] Hereinafter, an illustrative embodiment for imple-
menting one or more aspects of the disclosure will be
described with reference to the accompanying drawings. The
disclosure is not limited to specific embodiments, but various
aspects may be adopted in the same technical idea. For
example, one or more aspects of the disclosure may be omit-
ted or replaced with another one. The disclosure may include
another aspect as well as the disclosure.

[0025] <Remote Conference System>

[0026] A remote conference system 10 will be described
referring to FIGS. 1, 2, and 3. As depicted in FIG. 1, the
remote conference system 10 includes a server 20 and a
plurality of, for example, six communication devices 30, 71,
72, 73, 74, and 75. Hereinafter, a remote conference per-
formed among parties using the communication devices 30,
71,72,73,74, and 75, respectively, will be described. In other
embodiments, for example, a remote conference using the
remote conference system 10 may be performed among par-
ties using five or less communication devices or using seven
or more communication devices.

[0027] The server 20 and the communication devices 30,
71, 72, 73, 74, and 75 are connected to a network 90. The
network 90 may be, for example, the Internet. A remote
conference using the communication devices 30, 71, 72, 73,
74, and 75 may be performed via the server 20 similar to a
Web conference using a known remote conference system.
[0028] The communication device 30 has a function of
performing communication via the network 90. The commu-
nication device 30 may be, for example, a smartphone, a
tablet terminal, or a personal computer. In this illustrative
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embodiment, the communication device 30 may be a mobile
device, such as a smartphone or a tablet terminal. A detailed
configuration of the communication device 30 will be
described later. The communication devices 71, 72, 73, 74,
and 75 may be a known communication device. For example,
one or more or all of the communication devices 71, 72, 73,
74, and 75 may be a communication device that is the same as
the communication device 30. In other embodiments, for
example, the communication devices 71, 72, 73, 74, and 75
may be a personal computer. At a remote conference, the
communication devices 71, 72, 73, 74, and 75 are configured
to execute each processing that the communication device 30
executes (refer to FIGS. 4, 7, 8, 9, and 10). In the illustrative
embodiment, a description will be made by taking the com-
munication device 30 as an example.

[0029] In the remote conference system 10, for example,
the communication device 30 transmits video data and audio
data to the server 20. The video data transmitted from the
communication device 30 corresponds to an image captured
using the communication device 30 (hereinafter, referred to
as “captured image”). The audio data transmitted from the
communication device 30 corresponds to audio collected
using the communication device 30. The communication
device 71 also transmits video data and audio data to the
server 20. The video data transmitted from the communica-
tion device 71 corresponds to an image captured using the
communication device 71. The audio data transmitted from
the communication device 71 corresponds to audio collected
using the communication device 71. Similar to the commu-
nication device 71, each of the communication devices 72,73,
74, and 75 transmit, to the server 20, video data correspond-
ing to an image captured using each of the communication
devices 72, 73, 74, and 75 and audio data corresponding to
audio collected using each of the communication devices 72,
73, 74, and 75. The server 20 transmits the video data and
audio data, which are received from the communication
devices 30, 71, 72, 73, 74, and 75, to appropriate destination
devices, respectively. The destination device refers to each of
the communication device 30 and the communication devices
71, 72, 73, 74, and 75 other than the sender device that
transmits video data and audio data. For example, the server
20 transmits video data and audio data, which are received
from the communication device 30, to each of the communi-
cation devices 71, 72, 73, 74, and 75. The server 20 does not
transmit the video data and the audio data, which are received
from the communication device 30, to the communication
device 30, which is the sender device of the video data and the
audio data. In other words, in the remote conference system
10, the video data and audio data transmitted from the com-
munication device 30 are delivered to each of the communi-
cation devices 71, 72, 73, 74, and 75 via the server 20 using a
streaming method. The video data and audio data transmitted
from each of the communication devices 71, 72, 73, 74, and
75 are delivered to the communication device 30 via the
server 20 using the streaming method.

[0030] Video data may be moving image data compressed
using a predetermined compression method. The compres-
sion method may be, for example, the H.264 video compres-
sion method. The video data according to the illustrative
embodiment includes an intra-frame coded image data and an
inter-frame coded image data, similar to known video data. A
frame rate of video data may be, for example, 30 fps. The
intra-frame coded image data includes an I-frame (intra-
coded frame). The inter-frame coded image data includes a
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P-frame (predicted frame) and a B-frame (bi-directional pre-
dicted frame). The I-frame is an image coded without using
inter-frame prediction. The P-frame is an image coded using
forward prediction. The B-frame is an image coded using one
of forward prediction, backward prediction, and bi-direc-
tional prediction. The I-frame, the P-frame, the B-frame are
compressed images already in practical use. Therefore, a
detailed description for the I-frame, the P-frame, the B-frame
will be omitted. The I-frame, P-frame, and B-frame are also
referred to irrespectively or correctively as “compressed
image”.

[0031] Each of the communication devices 30, 71, 72, 73,
74, and 75 transmits its own identification (“ID”) information
as sender-device’s ID information, and a conference ID that
identifies a remote conference in which each of the commu-
nication devices 30, 71, 72, 73, 74, and 75 participates, along
with video data and audio data. The server 20 transmits the
sender-device’s ID information and the conference ID to each
destination device along with the video data and audio data
received from the sender device. The ID information and
conference ID are included in, for example, each header
portion of the video data and the audio data. Each ID infor-
mation is information for identifying particular communica-
tion devices from one another. For example, the ID informa-
tion of the communication device 30 is information for
identifying the communication device 30. The ID informa-
tion of each of the communication devices 71, 72, 73, 74, and
75 is information for identifying each of the communication
devices 71, 72, 73, 74, and 75 from one another. In the illus-
trative embodiment, it is assumed that all the communication
devices 30, 71, 72, 73, 74, and 75 participate in the same
remote conference that is identified by a predetermined con-
ference ID.

[0032] The communication device 30 obtains (e.g.,
receives) video data, audio data, the ID information, and the
conference 1D transmitted from each of the communication
devices 71, 72, 73, 74, and 75. In the communication device
30, captured images are reproduced from the respective video
data received from the communication devices 71, 72,73, 74,
and 75, respectively. In other words, the communication
device 30 generates captured images 381, 382, 383, 384, and
385 corresponding to the respective video data. The commu-
nication device 30 also reproduces a captured image from
video data that it obtains. In other words, the communication
device 30 generates a captured image corresponding to the
obtained video data. The reproduction of a captured image
may be performed, for example, by decoding a compressed
image included in video data.

[0033] The captured image 381 corresponds to video data
transmitted from the communication device 71. The captured
image 382 corresponds to video data transmitted from the
communication device 72. The captured image 383 corre-
sponds to video data transmitted from the communication
device 73. The captured image 384 corresponds to video data
transmitted from the communication device 74. The captured
image 385 corresponds to video data transmitted from the
communication device 75.

[0034] The generated captured images 381, 382, 383, 384,
and 385 and the captured image of the communication device
30 are laid out in accordance with a layout setting. A prede-
termined program for remote conference includes the layout
setting. The predetermined program for remote conference
may be, for example, a program for receiving processing of
FIG. 10 (refer to step S77 in FIG. 10). The layout setting may
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be, for example, information in which an entire area, includ-
ing a partial area where one or more captured images includ-
ing the captured images 381, 382, 383, 384, and 385 are laid
out, is patterned. In the communication device 30, the layout
of the captured images 381, 382, 383, 384, and 385 and the
captured image of the communication device 30 may be
determined arbitrarily in advance. In the communication
device 30, one of the options “display” and “hide” may be set
to each captured image. For example, when the option of
“hide” is set to the captured image of the communication
device 30, the captured image of the communication device
30 is hidden. In the communication device 30, a remote
conference screen, which includes contents thereon in accor-
dance with the layout setting and the setting of one of the
options of “display” and “hide”, is displayed (refer to FIG. 2).
[0035] Inthe illustrative embodiment, according to the lay-
out setting, for example, the option of “hide” is set to the
captured image of the communication device 30 and the
option of “display” is set to each of the captured images 381,
382, 383, 384, and 385. The captured images 381, 382, 383,
384, and 385 are aligned in the horizontal direction (refer to
FIG. 2). The entire area in which the captured images 381,
382, 383, 384, and 385 are arranged in accordance with the
layout setting is referred to as “video layout region A”. The
captured image 381 is arranged in an area Al of the video
layout region A. The captured image 382 is arranged in an
area A2 of the video layout region A. The captured image 383
is arranged in an area A3 of the video layout region A. The
captured image 384 is arranged in an area A4 of the video
layout region A. The captured image 385 is arranged in an
area A5 of the video layout region A. The video layout region
A includes one column by five rows. The area A1 is an area in
the “first column and first row” of the video layout region A.
The area A2 is an area in the “first column and second row” of
the video layout region A. The area A3 is an area in the “first
column and third row” of the video layout region A. The area
Ad is an area in the “first column and fourth row” of the video
layoutregion A. The area A5 is an area in the “first column and
fifth row” of the video layout region A. In other embodiments,
for example, the video layout region A may include a plurality
of columns.

[0036] The communication device 30 stores a status table
therein (refer to FIG. 3). Status information on the captured
image 381 is stored in the status table in association with the
1D information of the communication device 71. Status infor-
mation on the captured image 382 is stored in the status table
in association with the ID information of the communication
device 72. Status information on the captured image 383 is
stored in the status table in association with the ID informa-
tion of the communication device 73. Status information on
the captured image 384 is stored in the status table in asso-
ciation with the ID information of the communication device
74. Status information on the captured image 385 is stored in
the status table in association with the ID information of the
communication device 75. Each status information includes
information relating to a display condition of a corresponding
one of the captured images 381, 382, 383, 384, and 385. Each
status information includes information representing the
position of a corresponding one of the captured images 381,
382, 383, 384, and 385 (hereinafter, referred to as “position
information™). In an example depicted in FIG. 3, values “0”,
“1” and “2” are defined for the position information. The
details of the values “0”, “1”” and “2” will be described later.
Each status information further includes a total video play
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time of a corresponding one of the captured images 381, 382,
383, 384, and 385. The total video play time indicates a total
display duration of each of the captured images 381, 382, 383,
384, and 385 in a video display region B during a remote
conference. In the communication device 30, the duration for
which each of the captured images 381, 382, 383, 384, and
385 is displayed is measured and accumulated to obtain the
total display duration.

[0037] In FIG. 3, ID information “71” indicates the ID
information of the communication device 71. ID information
“72” indicates the ID information of the communication
device 72. ID information “73” indicates the ID information
of the communication device 73. ID information “74” indi-
cates the ID information of the communication device 74. 1D
information “75” indicates the ID information of the commu-
nication device 75. The details relating to the display of the
captured images 381, 382, 383, 384, and 385 that are laid out
in accordance with the layout setting will be further described
later.

[0038] Ineachofthe communicationdevices71,72,73, 74,
and 75, captured images are also reproduced from respective
video data received from the communication devices 30, 71,
72, 73, 74, and 75 other than itself, respectively. In other
words, each of the communication devices 71, 72, 73, 74, and
75 generates captured images corresponding to the respective
video data. In each of the communication devices 71, 72, 73,
74, and 75, a remote conference screen, which includes con-
tents thereon in accordance with the layout setting and the
setting of one of the options of “display” and “hide”, is
displayed. The communication devices 71,72, 73,74, and 75
are also configured to reproduce a captured image from video
data obtained by itself and display the generated captured
image thereon. Further, in each of the communication devices
71,72, 73, 74, and 75, audio is reproduced from audio data
received from each of the communication devices 30, 71, 72,
73, 74, and 75 other than itself and the generated audio cor-
responding to each audio data is outputted.

[0039] Inthe illustrative embodiment, similar to the setting
for the communication device 30, in the setting for the com-
munication devices 71, 72, 73, 74, and 75, the option of
“hide” is set to own captured image generated by itself and the
option of “display” is set to the captured images of the other
communication devices. When a description is made from the
viewpoint of a device that obtains predetermined data, the
“sender device” or “sender” of the predetermined data in the
illustrative embodiment is also referred to as “supplier
device” or “supplier” of the predetermined data.

[0040] <Server>

[0041] As depicted in FIG. 1, the server 20 includes a
central processing unit (“CPU”) 22, a storage device 24, a
random-access memory (“RAM”) 26, a timer 27, and a com-
munication unit 28. The CPU 22, the storage device 24, the
RAM 26, the timer 27, and the communication unit 28 are
connected to a bus 29.

[0042] The CPU 22 is configured to execute calculation
processing. The storage device 24 may be implemented by a
computer-readable storage medium, e.g., a hard disk. In other
embodiments, for example, the storage device 24 may be
implemented by a flash memory and/or a read-only memory
(“ROM”). The storage device 24 stores therein various pro-
grams, for example, an operating system (“OS”) and various
applications. The applications stored in the storage device 24
include programs for executing various processing (refer to

Jul. 2, 2015

FIGS. 8, 9, 10, 15 and 16). The programs for executing the
above processing are preinstalled in the storage device 24.

[0043] The pre-installation of the execution programs is
implemented by which a reading unit (not depicted) of the
server 20 reads the programs from a computer-readable stor-
age medium, e.g., a semiconductor memory. In other embodi-
ments, for example, when the server 20 includes an optical
drive (not depicted), such a pre-installation may be imple-
mented by which the optical drive reads the programs from an
optical medium. In still other embodiments, for example, the
pre-installation may be implemented by which the server 20
receives, via the communication unit 28 of the server 20, the
programs stored in a computer-readable storage medium,
e.g., a hard disk, of another server, as transmission signals.
The other server may be different from the server 20 con-
nected to the network 90. The computer-readable storage
medium may include a non-transitory storage medium but not
include a transitory storage medium. The non-transitory stor-
age medium may include any storage medium that is capable
of'storing information regardless of storage duration of infor-
mation.

[0044] The RAM 26 is a storage area to be used when the
CPU 22 executes various programs. The RAM 26 stores, in a
predetermined storage area, predetermined data and informa-
tion used in various processing during execution of the vari-
ous processing.

[0045] The CPU 22 is configured to control the server 20,
for example, by executing the OS and the programs for
executing the processing depicted in FIGS. 8,9,10,15 and 16
stored in the storage device 24, whereby various processing
are executed and various functions are implemented in the
server 20.

[0046] The timer 27 has, for example, a calendar function
and a clock function. The timer 27 is configured to measure
elapsed time. In other embodiments, for example, the timer
27 may be implemented by a clock function of the OS. The
communication unit 28 is configured to connect the server 20
to the network 90 and perform data communication via the
network 90. The server 20 is configured to receive video data,
audio data, and a particular conference ID from each com-
munication device that participates in a remote conference
identified by the particular conference ID. The server 20 is
further configured to transmit the received video data and
audio data to each destination device. For example, the com-
munication unit 28 receives video data and audio data trans-
mitted from each of the communication devices 30, 71, 72,
73,74, and 75 and transmits the received video data and audio
data to each destination device. In other words, the video data
and audio data transmitted from each of the communication
devices 30, 71, 72, 73, 74, and 75 are transferred to each
destination device via the communication unit 28. The server
20 is hardwired to the network 90 via the communication unit
28. In other embodiments, for example, the server 20 may be
wirelessly connected to the network 90 via the communica-
tion unit 28.

[0047] The server 20 is different from a known server in a
point that the storage device 24 of the server 20 stores the
programs for executing the processing depicted in FIGS. 8, 9,
10, 15 and 16. The server 20 may be an information process-
ing device having a communication function that is the same
as the known server in terms of hardware configuration. In
other embodiments, for example, the server 20 may have a
configuration that is the same as the known server.



US 2015/0189236 Al

[0048] <Communication Device>

[0049] Asdepicted in FIG. 1, the communication device 30
includes a CPU 32, a storage device 34, a RAM 36, a display
38, anoperation unit 40, a camera 46, an audio unit 48, a timer
52, and a communication unit 54. The CPU 32, the storage
device 34, the RAM 36, the display 38, the operation unit 40,
the camera 46, the audio unit 48, the timer 52, and the com-
munication unit 54 are connected to a bus 56.

[0050] The CPU 32 executes calculation processing. The
storage device 34 may be implemented by a computer-read-
able storage medium, e.g., a flash memory. In other embodi-
ments, for example, the storage device 34 may be imple-
mented by a hard disk and/or a ROM. The storage device 34
stores various therein various programs, for example, an OS
and various applications. The applications stored in the stor-
age device 34 include programs for executing various pro-
cessing (refer to FIGS. 4 and 7, 8, 9, and 10). The programs
for executing the above processing may be preinstalled in the
storage device 34. In other embodiments, for example, the
programs may be transmitted to the communication device 30
from the server 20 via the network 90 as transmission signals
when the communication device 30 accesses the server 20 for
participating in a remote conference. In this case, the pro-
grams are installed in the storage device 34 or the RAM 36 of
the communication device 30 upon participation of the
remote conference.

[0051] The pre-installation of the execution programs is
implemented by which a reading unit (not depicted) of the
communication device 30 reads the programs from a com-
puter-readable storage medium, e.g., a semiconductor
memory. In other embodiments, for example, when the com-
munication device 30 includes an optical drive (not depicted),
such a pre-installation may be implemented by which the
optical drive reads the programs from an optical medium. In
still other embodiments, for example, the pre-installation
may be implemented by which the communication device 30
receives, via the communication unit 54 of the communica-
tion device 30, the programs stored in a computer-readable
storage medium, e.g., a hard disk, of another server, as trans-
mission signals. The other server may be different from the
server 20 connected to the network 90. The computer-read-
able storage medium may include a non-transitory storage
medium but not include a transitory storage medium. The
non-transitory storage medium may include any storage
medium that is capable of storing information regardless of
storage duration of information.

[0052] The RAM 36 is a storage area to be used when the
CPU 32 executes various programs. The RAM 36 stores, in a
predetermined storage area, predetermined data and informa-
tion used in various processing during execution of the vari-
ous processing. The RAM 36 also stores the status table (refer
to FIG. 3) therein.

[0053] The CPU 32 is configured to control the communi-
cation device 30, for example, by executing the OS and the
programs for executing the processing depicted in FIGS. 4, 5,
6, and 7 stored in the storage device 34, whereby various
processing are executed and various functions are imple-
mented in the communication device 30.

[0054] The display 38 is configured to display various
information thereon. For example, the display 38 displays a
remote conference screen including the captured images 381,
382, 383, 384, and 385 (refer to F1G. 2). The operation unit 40
is configured to receive an input, e.g., various instructions
with respect to the communication device 30. The operation
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unit40 includes, for example, a physical button 42 and atouch
pad 44. The touch pad 44 may be, for example, a capacitive
pointing device that is configured to output a signal indicating
a position of a coordinate corresponding to a position where
afinger of a user touches. In other embodiments, for example,
the touch pad 44 may be a resistive pointing device or an
ultrasonic pointing device. The display 38 and the touch pad
44 (enclosed with a dashed line in FIG. 1) constitute a touch
panel.

[0055] A user of the communication device 30 performs
operations, e.g., scrolling, swiping, flicking, tapping, drag-
ging, pinch-in and/or pinch-out, on the touch pad 44. For
example, the user of the communication device 30 moves a
finger touching the touch pad 44 in a predetermined direction,
to perform such operations. In response to the user’s opera-
tions, predetermined signals are outputted from the touch pad
44. Operation information (e.g., types of operations and
movement distance) corresponding to each operation is gen-
erated based on the predetermined signals. Processing to gen-
erate the operation information is employed in known smart-
phones or known tablet terminals as Application
Programming Interface (“API”) and also employed in the
communication device 30. In other embodiments, for
example, the operation unit 40 may further include a key-
board and a mouse. When the communication device 30 is a
personal computer, the operation unit 40 includes a keyboard
and a mouse.

[0056] The display of the captured images 381, 382, 383,
384, and 385 on the display 38 will be described referring to
FIG. 2. The display 38 includes a display area. The video
layoutregion A is an imaginary area that is defined beyond the
display area of the display 38. The video display region B is
adisplay area for remote conference that is defined within the
display area of the display 38. In a case where an entire
portion of the display area of the display 38 is defined as the
display area for remote conference, the video display region
B coincides with the display area of the display 38. In the
illustrative embodiment, it is assumed that the entire portion
of the display area of the display 38 is defined as the display
area for remote conference. In F1G. 2, a “halftone area” of the
display 38 indicates the display area of the display 38. The
captured images 381, 382, 383, 384, and 385 are laid out in
the video layout region A. A width WA of the video layout
region A in the horizontal direction is greater than a width WB
of the video display region B. A portion of the video layout
region A is displayed in the video display region B. In other
words, one or more, but not all, of the captured images 381,
382, 383, 384, and 385 are displayed in the video display
region B at one time. In an example depicted in FIG. 2,
particular two of the captured images 381, 382, 383, 384, and
385 are displayed in the video display region B at one time.

[0057] Forexample, in order to change the display contents
on the display area of the display 38 from the captured images
381 and 382 (refer to an upper drawing in FIG. 2) to the
captured images 384 and 385 (refer to a lower drawing in FIG.
2), auser of the communication device 30 performs a swiping
operation to move a finger touching the touch pad 44 from the
right to the left. In response to this, the video layout region A
moves relative to the video display region B in the horizontal
direction and thus the captured images 384 and 385 are dis-
played. In the communication device 30, with reference to the
horizontal direction, particular areas of the video layout
region A displayed in the video display region B are identi-
fied.
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[0058] The position information to be stored in the status
table (refer to FIG. 3) will be described. The value “0” of the
position information indicates that a particular area of the
video layout region A in which a captured image correspond-
ing to target ID information is arranged is positioned within
the video display region B. In other words, the value “0” of the
position information indicates that the captured image corre-
sponding to the target ID information is being displayed. Both
the values “1” and “2” of the position information indicate
that a particular area of the video layout region A, in which a
captured image corresponding to target ID information is
arranged, is not positioned within the video display region B.
In other words, the values “1” and “2” of the position infor-
mation indicate that the captured image corresponding to the
target ID information is being hidden. The value “1” of the
position information indicates that a particular area of the
video layout region A, in which a hidden captured image is
positioned, within an area corresponding to a reference dis-
tance WC with reference to a reference edge in a direction
opposite to a moving direction. That is, when the position
information indicates the value “1”, the particular area in
which the hidden captured image is arranged is positioned
within the area corresponding the reference distance WC with
reference of the reference edge of the video display region B.
The value “2” of the position information indicates that a
particular area of the video layout region A in which a hidden
captured image is arranged is positioned out of the area cor-
responding to the reference distance WC with reference to the
reference edge in the direction opposite to the moving direc-
tion. That is, when the position information indicates the
value “2”, the particular area in which the hidden captured
image is arranged is positioned out of the area corresponding
to the reference distance WC with respect to the reference
edge of the video display region B.

[0059] The moving direction of the captured images in
response to a swiping operation for displaying one or more
hidden captured images is the horizontal direction. In an
upper drawing of FIG. 2, the hidden captured images may be,
for example, the captured images 383, 384, and 385. In a
lower drawing of FIG. 2, the hidden captured images may be,
for example, the captured images 381, 382, and 383. The
reference edge may be a trailing edge of both edges of the
video display region B in the horizontal movement. For
example, in the example depicted in the upper drawing of
FIG. 2, the right edge of the video display region B in the
horizontal direction may be the reference edge. In the
example depicted in the lower drawing of FIG. 2, the left edge
of'the video display region B in the horizontal direction may
be the reference edge. The reference distance WC is a dis-
tance appropriate for a distance WD. The distance WD is a
distance between edges on the same side (e.g., the right edges
orthe left edges) of adjacent two of the captured images in the
horizontal direction. In the illustrative embodiment, particu-
lar two of a plurality of captured images are displayed in the
video display region B at the same time (refer to FIG. 2).
Therefore, the reference distance WC is twice as long as the
distance WD. In other embodiments, for example, the refer-
ence distance WC may be the same as the distance WD or
three times or more as long as the distance WD.

[0060] For example, in the example depicted in the upper
drawing of FIG. 2, the areas A1l and A2 that are positioned
within the video display region B are identified, and the areas
A3, A4, and A5 that are positioned out of the video display
region B are identified. Further, the areas A3 and A4 that are
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positioned within the area corresponding to the reference
distance WC with reference to the reference edge are identi-
fied among the areas A3, A4, and A5, and the areca A5 that is
positioned out of the area corresponding to the reference
distance WC with reference to the reference edge is identified.
In the communication device 30, based on such identification
of the particular areas, appropriate values are stored in the
status table. In the illustrative embodiment, for example, the
value “0” is stored as the position information in the status
table with being associated with each of the sender’s 1D
information “71” and “72” corresponding to the captured
images 381 and 382 arranged in the arcas Al and A2 (refer to
FIG. 3). The value “1” is stored as the position information in
the status table with being associated with each of the send-
er’s ID information “73” and *““74” corresponding to the cap-
tured images 383 and 384 arranged in the areas A3 and A4
(refer to FIG. 3). The value“2” is stored as the position infor-
mation in the status table with being associated with the
sender’s the ID information ““75” corresponding to the cap-
tured image 385 arranged in the area A5 (refer to FIG. 3).

[0061] In the example depicted in the lower drawing of
FIG. 2, the areas A4 and AS that are positioned within the
video display region B are identified, and the areas A1, A2,
and A3 that are positioned out of the video display region B
are identified. Further, the areas A2 and A3 that are positioned
within the area corresponding to the reference distance WC
with reference to the reference edge are identified among the
areas Al, A2, and A3, and the area A1 that is positioned out of
the area corresponding to the reference distance WC with
reference to the reference edge is identified. In this case, the
value “0” is stored as the position information in the status
table with being associated with each of the ID information
“74” and “75”. The value “1” is stored as the position infor-
mation in the status table with being associated with each of
the ID information “72” and “73”. The value “2” is stored as
the position information in the status table with being asso-
ciated with the ID information “71”

[0062] The camera 46 is configured to capture an external
image that presents in a predetermined direction with respect
to the communication device 30 (e.g., in front of the commu-
nication device 30). For example, when there is a user of the
communication device 30 in front of the communication
device 30, the camera 46 captures an external image including
the user. The audio unit 48 includes a speaker 49 and a
microphone 50. The speaker 49 is configured to output audio.
The microphone 50 is configured to collect external audio.
For example, the microphone 50 collects voice outputted by
the user of the communication device 30. The audio unit 48 is
configured to output audio corresponding to audio data from
the speaker 49. The audio unit 48 is configured to generate
waveform data through analog-to-digital conversion of audio
collected by the microphone 50 using a predetermined sam-
pling frequency (e.g., 11.025 kHz or 44.1 kHz). The commu-
nication device 30 is configured to start capturing an external
image using the camera 46 and collecting external audio
using the microphone 50 upon start of a remote conference. In
the communication device 30, video data corresponding to a
captured image and audio data corresponding to the gener-
ated waveform data are generated.

[0063] The timer 52 has, for example, a calendar function
and a clock function. The timer 52 is configured to measure
elapsed time. In other embodiments, for example, the timer
52 may be implemented by a clock function of the OS. The
communication unit 54 is configured to connect the commu-
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nication device 30 to the network 90 and perform data com-
munication via the network 90. For example, the communi-
cation unit 54 of the communication device 30 transmits
video data and audio data, which are generated during a
remote conference, to the server 20, along with the 1D infor-
mation of the communication device 30 and the conference
1D identifying the remote conference in which the commu-
nication device 30 participates. Then, the server 20 further
transmits the received video data, audio data, and ID infor-
mation of the communication device 30 to each of the com-
munication devices 71, 72, 73, 74, and 75 that participate in
the remote conference identified by the same conference ID.
The communication unit 54 of the communication unit 30
receives video data, audio data, and the sender-device’s 1D
information transmitted from each of the communication
devices 71, 72, 73, 74, and 75 via the server 20. The commu-
nication device 30 is wired or wirelessly connected to the
network 90 communication unit 54. For example, when the
communication device 30 is a mobile device, the communi-
cation device 30 is wirelessly connected to the network 90 via
the communication unit 54. The communication unit 54 is a
communication module for performing wireless communica-
tion in compliance with a known communication standard,
for example, a Wi-Fi standard, a 4G standard, or a 3G stan-
dard.

[0064] The communication device 30 is different from a
known mobile device in a point that the storage device 34 of
the communication device 30 stores the programs for execut-
ing the processing depicted in FIGS. 4, 5, 6, and 7. The
communication device 30 may be a communication device
that is the same as a known mobile device in terms of hard-
ware configuration.

[0065] <Processing Executed in Communication Device>

[0066] The various processing executed in the communica-
tion device 30 during a remote conference will be described.
In the remote conference system 10, for example, the server
20 sends an electronic mail (“e-mail”) to e-mail addresses
corresponding to the communication devices 30, 71, 72, 73,
74, and 75 before a predetermined time and date of a particu-
lar remote conference. Each e-mail includes a Uniform
Resource Locator (“URL”) of the particular remote confer-
ence to be held among the communication devices 30, 71, 72,
73,74, and 75. The URL is unique to each virtual conference
room of a remote conference. In other words, the URL
includes a conference ID of a remote conference. The con-
ference ID may be included as, for example, a query param-
eter of a URL.

[0067] The user of the communication device 30 performs
an appropriate operation on the communication device 30 on
or after the predetermined time and date of the particular
remote conference. For example, in the communication
device 30, the CPU 32 accesses the server 20 via the commu-
nication unit 54 based on the URL including the conference
1D of' the particular remote conference, and executes process-
ing for establishing a session for the particular remote con-
ference with the server 20. In other embodiments, for
example, the CPU 32 may allow the communication unit 54 to
transmit a login request including a predetermined user 1D
and a password to the server 20. In this case, when a login is
successful, the CPU 32 may transmit the conference ID from
the communication unit 54 to the server 20 to establish a
session for the particular remote conference with the server
20. Processing described below are executed while the ses-
sion for the particular remote conference is established
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between the communication device 30 and the server 20 (e.g.,
while the communication device 30 is connected with a par-
ticular remote conference room for the particular remote con-
ference).

[0068] The CPU 32 allows the timer 52 to start measuring
time upon establishment of a connection of the communica-
tion device 30 to the particular remote conference room. The
CPU 32 is configured to store, in the RAM 36, elapsed time
from the start of measurement. In other embodiments, for
example, the timer 52 may be configured to start measuring
time upon establishment of connections of all the communi-
cation devices 30, 71, 72, 73, 74, and 75, which are scheduled
to participate in the same remote conference identified by the
same conference ID, to the particular remote conference
room. Upon establishment of connections of all the commu-
nication devices 30, 71, 72, 73, 74, and 75, which are sched-
uled to participate in the same remote conference, to the
particular remote conference room, the server 20 notifies each
of the communication devices 30, 71, 72, 73, 74, and 75 that
all the communication devices 30, 71, 72, 73, 74, and 75 have
connected to the particular remote conference room.

[0069] <Audio Data Transmitting Processing>

[0070] Audio Data transmitting processing will be
described referring to FIG. 4. The audio data transmitting
processing is repeatedly executed at regular intervals until the
communication device 30 is disconnected from the particular
conference room after establishing the connection thereto.
The audio data transmitting processing is repeatedly
executed, for example, at predetermined encoding intervals
(e.g., at intervals of 20 msec.). The play duration of 20 msec.
of audio data corresponds to the encoding intervals of 20
msec. Subsequent to starting the audio data transmitting pro-
cessing, the CPU 32 obtains audio collected using the micro-
phone 50 (e.g., step S11). The audio obtained by the CPU 32
in step S11 includes waveform data generated through the
analog-to-digital conversion of audio collected by the micro-
phone 50 using the predetermined sampling frequency (e.g.,
11.025 kHz or 44.1 kHz). The CPU 32 determines volume
(dB) of the collected audio and judges whether the value
representing the determined volume of the collected audio is
greater than a threshold value (e.g., step S13). For example,
the volume may be determined by determination of a level of
the waveform of the audio obtained in step S11. The audio
collected in step S11 includes a plurality of sampling points.
Therefore, for example, an average level of a plurality of
sampling points included in a predetermined time period may
be determined as volume of audio. In other embodiments, for
example, a maximum level of a plurality of sampling points
included in the predetermined time period may be determined
as volume of audio. The threshold value, which is the refer-
enceto be used in step S13, is predetermined in consideration
given to volume of user’s voice such that the CPU 32 deter-
mines that the user of the communication device 30 outputs
voice in a remote conference. The threshold value is stored in
the storage device 34 with being associated with the program
for executing audio data transmitting processing. In other
embodiments, for example, the threshold value may be
changed in response to degree of background noises.

[0071] Whenthe value representing the determined volume
of audio is greater than the threshold value (e.g., YES in step

@ 13), the CPU 32 generates compressed audio data by
encoding the obtained audio using a predetermined compres-
sion method, e.g., MPEG-4 AAC or G.711 (e.g., step S15).
The audio data may be a packet that includes, for example,
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encoded data corresponding waveform data having a play
duration of 20 msec. The CPU 32 assigns the ID information
of the communication device 30 to the generated audio data
(e.g., step S17). Subsequently, the CPU 32 controls transmis-
sion of the audio data assigned with the ID information (e.g.,
step S19). In step S19, the CPU 32 outputs, to the communi-
cation unit 54, an instruction to transmit the audio data. Thus,
the audio data is transmitted from the communication unit 54
to the server 20. When the value representing the determined
volume of audio is smaller than or equal to the threshold value
(e.g., NO in step S13), or subsequent to step S19, the CPU 32
ends the audio data transmitting processing.

[0072] <Video Data Transmitting Processing>

[0073] Video data transmitting processing will be
described referring to FIG. 5. The video data transmitting
processing is repeatedly executed at regular intervals until the
communication device 30 is disconnected from the particular
conference room after establishing the connection thereto.
The video data transmitting processing is repeatedly executed
at intervals corresponding to the frame rate of video data. For
example, when the frame rate is 30 fps, the video data trans-
mitting processing is executed at intervals of Y40 sec. Subse-
quent to starting the video data transmitting processing, the
CPU 32 obtains a captured image captured using the camera
46 (e.g., step S21). Subsequently, the CPU 32 generates a
compressed image by encoding the captured image using a
predetermined compression method, e.g., the H.264 video
compression method (e.g., step S23).

[0074] The CPU 32 assigns image type information and the
1D information of the communication device 30 to video data
including the generated compressed image (e.g., step S25).
The image type information indicates a type of the generated
compressed image. For example, when the generated com-
pressed image is an [-frame, the video data is assigned with
the image type information indicating I-frame. When the
generated compressed image is a P-frame, the video data is
assigned with the image type information indicating P-frame.
When the generated compressed image is a B-frame, the
video data is assigned with the image type information indi-
cating B-frame.

[0075] The CPU 32 controls transmission of the video data
including the compressed image. The vide data is assigned
with the ID information of the communication device 30 and
the image type information (e.g., step S27). In step S27, the
CPU 32 outputs, to the communication unit 54, an instruction
to transmit the video data. Thus, the video data is transmitted
from the communication unit 54 to the server 20. Subsequent
to step S27, the CPU 32 ends the video data transmitting
processing.

[0076] <Receiving Processing>

[0077] Receiving processing will be described referring to

@ FIG. 6. The receiving processing is repeatedly executed at
regular intervals until the communication device 30 is discon-
nected from the particular conference room after establishing
the connection thereto. Subsequent to starting the receiving
processing, the CPU 32 judges whether the predetermined
data transmitted from the server 20 has been obtained (e.g.,
received via the communication unit 54) (e.g., step S31).
When the CPU 32 judges that the predetermined data has not
been obtained yet (e.g., NO in step S31), the CPU 32 repeat-
edly executes this judgment step.

[0078] When the CPU 32 judges that the predetermined
data has received (e.g., YES in step S31), the CPU 32 judges
whether the received data is audio data (e.g., step S33). When
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the CPU 32 judges that the received data is audio data (e.g.,
YES in step 33), the CPU 32 controls output of audio corre-
sponding to the obtained audio data (e.g., step S35). In step
S35, the CPU 32 reproduces audio from the obtained audio
data (e.g., decodes the received audio data) and outputs, to the
audio unit 48, an instruction to output the reproduced audio.
Inresponse to the output instruction, the audio unit 48 outputs
audio corresponding to the audio data through the speaker 49.
When audio data transmitted from the communication device
71 has been received while the display 38 is in a state depicted
in the upper drawing of F1G. 2, audio including voice of a user
of the communication device 71 is outputted through the
speaker 49. When audio data transmitted from the communi-
cation device 74 has been received while the display 38 is in
a state depicted in the upper drawing of FIG. 2, audio includ-
ing voice of a user of the communication device 74 is output-
ted through the speaker 49. In other words, in the communi-
cation device 30, audio corresponding to each audio data
received from each of the communication devices 71, 72, 73,
74, and 75 is outputted through the speaker 49 regardless of
whether the captured images 381, 382, 383, 384, and 385 of
the communication devices 71, 72, 73, 74, and 75 are dis-
played or hidden. Subsequent to step S35, the routine returns
to step S31 and the CPU 32 executes step S31 and subsequent
steps again.

[0079] When thereceived data is notaudio data (e.g., NOin
step S33), the CPU 32 judges whether the received data is
video data (e.g., step S37). When the received data is not
video data (e.g., NO in step S37), the CPU 32 executes pro-
cessing appropriate for the received data as necessary. Sub-
sequently, the routine returns to step S31 and the CPU 32
executes step S31 and subsequent steps again.

[0080] When the received data is audio data (e.g., YES in
step S37), the CPU 32 obtains the ID information of the
communication device that is a sender of the video data (e.g.,
step S39). For example, when the received data is video data
transmitted from the communication device 71, the CPU 32
obtains the ID information of the communication device 71
assigned to the video data. When the received data is video
data transmitted from the communication device 75, the CPU
32 obtains the ID information of the communication device
75.

[0081] The CPU 32 determines a position of the display
area for the received video data in the video layout region A
(e.g., step S41). In one example, it is assumed that audio data
transmitted from the communication device 71 has been
received while the display 38 is in the state depicted in the
upper drawing of FIG. 2. In step S41, as a first step, the CPU
32 identifies the areas Al and A2 that positioned within the
video display region B. As a second step, the CPU 32 identi-
fies the area A1 in which the captured image 381 correspond-
ing to video data transmitted from the communication device
71 is arranged in the video layout region A, based on the
layout setting. In the communication device 30, each of the
areas Al, A2, A3, A4, and AS included in the video layout
region A is stored with being associated with corresponding
ID information. Based on the ID information obtained in step
S39, the CPU 32 identifies a particular area of the video
layout region A arranged in accordance with the layout set-
ting. Then, the CPU 32 determines whether the particular area
is identified in both the first and second steps. In this case, the
area Al is identified in both the first and second steps. There-
fore, the CPU 32 determines that the area Al is positioned
within the video display region B.
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[0082] In another example, it is assumed that video data
transmitted from the communication device 75 has been
received while the display 38 is in the state depicted in the
upper drawing of FIG. 2. In this case, in step S41, as a first
step, the CPU 32 identifies the areas A1 and A2 that posi-
tioned within the video display region B. As a second step, the
CPU 32 identifies the area A5 in which the captured image
385 corresponding to video data transmitted from the com-
munication device 75 is arranged in the video layout region A,
based on the layout setting. In this case, the area A5 is not
identified in both the first and second steps. Therefore, the
CPU 32 determines that the area A5 is positioned out of the
video display region B.

[0083] Subsequently, the CPU 32 controls the display con-
dition according to the layout setting (e.g., step S43). During
this control, the CPU 32 executes processing based on the
determination result made in step S43. For example, when the
received data is video data transmitted from the communica-
tion device 71, the CPU 32 controls the display condition of
the captured image 381 based on the determination result that
the received video data is positioned within the video display
region B. The CPU 32 reproduces video based on the video
data transmitted from the communication device 71 and
obtains the captured image 381. Subsequently, the CPU 32
outputs, to the display 38, an instruction to output the cap-
tured image 381. In response to the output instruction, the
display 38 displays the captured image 381 newly obtained,
in the area Al. Subsequent to step S43, the routine returns to
step S31 and the CPU 32 executes step S31 and subsequent
steps.

[0084] When the determination result made in step S41
indicates that the received video data is positioned out of the
video display region B, the routine skip step S43. For
example, when the received data is video data transmitted
from communication device 75, the CPU 32 does not execute
the control of the display condition of the captured image 385
corresponding to video data transmitted from the communi-
cation device 75. Subsequent to step S41, the routine skips
step S43 and returns to step S31.

[0085] <Layout Information Transmitting Processing>

[0086] Layout information transmitting processing will be
described referring to FIG. 7. The layout information trans-
mitting processing is repeatedly executed at regular intervals
until the communication device 30 is disconnected from the
particular conference room after establishing the connection
thereto and displaying a remote conference screen (refer to
FIG. 2) including one or more of the captured images 381,
382, 383, 384, and 385 in response to step S43 of FIG. 6. The
layout information transmitting processing is executed, at
every predetermined interval, e.g., 100 msec. Subsequent to
starting the layout information transmitting processing, the
CPU 32 specifies a positional relationship between the video
layout region A and the video display region B (e.g., step
S51). For example, the CPU 32 identifies particular two areas
of the video layout region A positioned within the video
display region B and the other areas of the video layout region
A positioned out of the video display region B. In the case
depicted in the upper drawing of FIG. 2, the CPU 32 identifies
the areas Al and A2 of the video layout region A that are
positioned within the video display region B and the areas A3,
A4, and A5 of the video layout region A that are positioned
out of the video display region B.

[0087] Subsequently, the CPU 32 generates layout infor-
mation (e.g., step S53). At the generation of the layout infor-
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mation, the CPU 32 updates each information stored in the
status table (refer to FIG. 3). The CPU 32 identifies the ID
information associated with each of the particular areas,
among the areas that are arranged in the video layout region A
in accordance with the layout setting. The particular areas
have been identified in step S51 as such that the particular
areas are positioned within the video display region B. Then,
the CPU 32 designates the value “0” as the position informa-
tion in association with the identified ID information. The
CPU 32 further identifies one or more particular areas posi-
tioned within the area corresponding to the reference distance
WC and one or more other particular areas positioned out of
the area corresponding to the reference distance WC, among
the areas that are arranged in the video layout region A in
accordance with the layout setting and have been identified in
step S51 as such that the areas are positioned out of the video
display region B. Then, the CPU 32 identifies the ID infor-
mation associated with each of the particular areas positioned
within the area corresponding to the reference distance WC
and the ID information associated with each of the particular
areas positioned out of the area corresponding to the refer-
ence distance WC. Then, the CPU 32 designates the value “1”
as the position information in association with the ID infor-
mation identifying the area positioned within the area corre-
sponding to the reference distance WC. The CPU 32 also
designates the value “2” as the position information in asso-
ciation with the ID information identifying the area posi-
tioned out of the area corresponding to the reference distance
WC. At the generation of the layout information in step S53,
the CPU 32 updates the total video play time associated with
the ID information associated with the area that is identified in
step S51 as the area of the video layout region A positioned
within the video display region B.

[0088] For example, as described above, it is assumed that
the areas Al and A2 are identified as the areas of the video
layout region A positioned within the video display region B
(refer to the upper drawing of FIG. 2). In this case, the CPU 32
updates the position information in the status table as
described in FIG. 3. Further, the CPU 32 adds a predeter-
mined amount of time (e.g., 100 msec.), which is the prede-
termined interval, to each total video play time associated
with a corresponding one of the ID information “71” and
“72”. The predetermined interval may be the time elapsed
between a timing of the last execution of step S53 and a timing
of this-time execution of step S53.

[0089] In step S53, the CPU 32 generates layout informa-
tion, which corresponds to each information and the associa-
tions stored in the status table, based on the status table
updated as described above. The layout information includes
the status information and the ID information associated with
each other. Subsequently, the CPU 32 controls transmission
of the layout information and the own ID information (e.g.,
step S55). In S55, the CPU 32 outputs, to the communication
unit 54, an instruction to transmit the layout information and
the ID information of the communication device 30 to the
server 20. Thus, the update frequency setting and the 1D
information of the communication device are transmitted
from the communication unit 54 to the server 20. The ID
information of the communication device 30 that is a sender
may be included in, for example, a header portion of the
layout information. Subsequent to step S55, the CPU 32 ends
the layout information transmitting processing.
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[0090] <Processing Executed in Server>

[0091] Processing executed in the server 20 during the
remote conference will be described. Each processing
described below is executed for one or more of the commu-
nication devices 30, 71, 72, 73, 74, and 75, which are con-
nected to the same conference room. The CPU 22 starts
measuring an elapsed time using the timer 27 at a timing at
which one of the communication devices 30, 71, 72, 73, 74,
and 75 connects to a particular remote conference room. The
CPU 22 stores the measured time elapsed from the start of
measurement in the RAM 26. In other embodiments, for
example, the time measurement using the timer 27 may be
started at a timing at which all of the predetermined commu-
nication devices 30, 71, 72, 73, 74, and 75, connect to a
particular remote conference room for a remote conference
identified by a conference ID. In description of processing
executed in server 20, one or more or all of the communica-
tion devices 30, 71, 72, 73, 74, and 75 may refer to “commu-
nication device or communication devices” without reference
numerals.

[0092] <Transferring Processing>

[0093] Transferring processing will be described referring
to FIGS. 8, 9, and 10. The transferring processing is repeat-
edly executed until all of one or more of the communication
devices 30, 71, 72, 73, 74, and 75 disconnect from the par-
ticular conference room after one of the one or more commu-
nication devices 30, 71, 72, 73, 74, and 75 connects to the
particular conference room. Subsequent to starting the trans-
ferring processing, the CPU 22 judges whether the predeter-
mined data transmitted from one of the communication
devices 30, 71, 72, 73, 74, and 75 has been obtained (e.g.,
received via the communication unit 28) (e.g., step S61).
When the CPU 22 judges that the predetermined data has not
been received (e.g., NOin step S61), the CPU 22 executes this
determination step repeatedly.

[0094] When the CPU 22 judges that the predetermined
data has been received (e.g., YES in step S61), the CPU 22
judges whether the received data is layout information (e.g.,
step S63). When the CPU 22 judges that the received data is
not layout information (e.g., NO in step S63), the routine
proceeds to step S75 of FIG. 9. When the CPU 22 judges that
the received data is layout information (e.g., YES in step S63),
the CPU 22 stores the layout information (e.g., step S65). The
layout information is stored in the RAM 26 with being asso-
ciated with the ID information of the communication device
that is the sender of the layout information (refer to FIG. 11).
The sender-device’s ID information is received by the com-
munication unit 28 along with the layout information. The
CPU 22 obtains the sender-device’s 1D information along
with the layout information via the communication unit 28.
[0095] InFIG. 11, “ID information (target)” corresponds to
the “ID information (target)” included in the layout informa-
tion generated in step S53 of FIG. 7 based on the status table
depicted in FIG. 3. In the illustrative embodiment, each com-
munication device obtains a captured image of own device
from video data obtained in itself (e.g., directly from camera
46) without the captured image passing through the server 20.
Therefore, the layout information transmitted from each of
the communication devices, i.e., the layout information of the
sender device, might not include the status information for
own device. Although the layout information transmitted
from each communication device is stored in the server 20
(refer to FIG. 11), there is no layout information for the “ID
information (target)” corresponding to the sender-device’s ID
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information. The layout information of the communication
device 30 is transmitted from the communication device 30 in
step S55 of FIG. 7. The layout information of each of the
communication devices 71, 72, 73, 74, and 75 is transmitted
from each of the communication devices 71, 72, 73, 74, and
75 in a step corresponding to step S55 of FIG. 7.

[0096] Subsequently, the CPU 22 judges whether steps S69
to S73 have been executed for all of each of the communica-
tion devices identified by the “ID information (target)”
included in the layout information stored in step S65 after
received (e.g., step S67). The processing of steps S69 to S73
are a series of processing in which update frequency infor-
mation is determined for each communication device identi-
fied by the “ID information (target)” included in the layout
information stored in step S65 and the update frequency
information determined for each communication device is
stored in the update frequency setting associated with the ID
information of the communication device that is the sender of
the layout information. When the CPU 22 judges that there is
no communication device on which steps S69 to S73 have not
been executed yet, i.e., steps S69 to S73 have already been
executed for all the communication devices (e.g., YES in step
S67), the routine returns to step S61 and the CPU 22 executes
the processing of S61 and subsequent steps. When the CPU
22 judges that there is one or more communication devices on
which steps S69 to S73 have not been executed yet, i.e., steps
S69 to S73 have not been executed for all the communication
devices (e.g., NO in step S67), the CPU 22 determines one of
the one or more communication devices as a target to be
processed (e.g., step S69). For example, it is assumed that the
layout information stored in step S65 is the layout informa-
tion transmitted from the communication device 30 and steps
S69 to S73 have been executed for the communication
devices 71, 72, and 73 but not executed yet for the commu-
nication devices 74 and 75. In this case, one of the commu-
nication devices 74 and 75, e.g., the communication device
74, is determined as a target to be processed.

[0097] Subsequently, the CPU 22 executes the update fre-
quency determining processing (e.g., step S71). The update
frequency determining processing is executed for the com-
munication device selected in step S69. The update frequency
determining processing will be described later. The CPU 22
stores the determined update frequency information for the
communication device selected in step S69 to the update
frequency setting that is associated with the ID information of
the sender device that transmits the layout information (e.g.,
step S73). The update frequency information is determined in
the update frequency determining processing that is executed
for the communication device selected in step S69. The
sender-device’s ID information is received along with the
layout information. The update frequency setting is stored in
the RAM 26 with being associated with the ID information of
the sender device that transmits the layout information (refer
to FIG. 12). Subsequent to step S73, the routine returns to step
S67 and the CPU 22 executes step S67 and subsequent steps.

[0098] The update frequency information indicates
whether which one or more of compressed images of various
types included in video data are determined as a non-target for
transmission. For example, the update frequency information
is defined as described in FIG. 13. An update rule concerning
the update frequency information will be described referring
to FIG. 5. In the illustrative embodiment, for example, the
update rule defines update frequency levels <57, <47, “3” “2”,
and “1” for the update frequency information. The update
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frequency level “5” is the highest level for the update fre-
quency information. Subsequent to the update frequency
level “5”, the level becomes lower in the order of the update
frequency levels “4”, “3”, and “2”. The update frequency
level “1” is the lowest level for the update frequency infor-
mation.

[0099] At the update frequency level “5”, for example, an
I-frame, a P-frame, and a B-frame are all determined as a
target for transmission. None of the [-frame, the P-frame, and
the B-frame is determined as a non-target for transmission.
Therefore, for video data corresponding to the update fre-
quency level “5”, I-frames, P-frames, and B-frames are all
transmitted to each destination device, other than the sender
device of the video data, via the server 20. Thus, this rule
enables a captured image to be updated in the communication
device 30 based on all of the I-frames, the P-frames, and the
B-frames. A minimum I-frame transmission interval is
defined as O msec. The minimum I-frame transmission inter-
val indicates the shortest interval at which the server 20 trans-
mits an [-frame which is a target for transmission.

[0100] At the update frequency level “4”, for example, an
I-frame and a P-frame are determined as a target for trans-
mission and a B-frame is determined as a non-target for
transmission. Therefore, for video data corresponding to the
update frequency level “4”, I-frames and P-frames are trans-
mitted to each destination device, other than the sender device
of the video data, via the server 20, and B-frames are not
transmitted to the communication device 30. Thus, this rule
enables a captured image to be updated in the communication
device 30 based on the I-frames and the P-frames. The mini-
mum [-frame transmission interval is defined as 0 msec.

[0101] At the update frequency level “3”, for example, an
I-frame is determined as a target for transmission and a
P-frame and a B-frame are determined as a non-target for
transmission. The minimum I-frame transmission interval is
defined as 300 msec. Therefore, for video data corresponding
to the update frequency level “3”, I-frames are transmitted to
each destination device, other than the sender device of the
video data, via the server 20 at intervals of 300 msec. or
longer, and P-frames and B-frames are not transmitted to the
communication device 30. Thus, this rule enables a captured
image to be updated in the communication device 30 based on
the I-frames transmitted from the server 20 at intervals of 300
msec. or longer.

[0102] At the update frequency level “2”, for example, an
I-frame is determined as a target for transmission and a
P-frame and a B-frame are determined as a non-target for
transmission. The minimum I-frame transmission interval is
defined as 2000 msec. Therefore, for video data correspond-
ing to the update frequency level “2”, I-frames are transmitted
to each destination device, other than the sender device of the
video data, via the server 20 at intervals of 2000 msec. or
longer, and P-frames and B-frames are not transmitted to the
communication device 30. This rule enables a captured image
to be updated in the communication device 30 based on
I-frames transmitted from the server 20 at intervals of 2000
msec. or longer.

[0103] At the update frequency level “1”, for example, an
I-frame, a P-frame, and a B-frame are all determined as a
non-target for transmission. In this case, transmission of
video data corresponding to the update frequency level “1” to
each destination device, other than the sender device of the
video data, via the server 20 is stopped. The illustrative

Jul. 2, 2015

embodiment will be described below using example cases
according to the update frequency levels “57, “4” 37 “2”,
and “1” depicted in FIG. 13.

[0104] The processing of S73 will be described assuming
that the sender of the layout information stored in step S65 is
the communication device 30, the communication device 74
is selected as a target to be processed in step S69, and the
update frequency level “1” is determined as the update fre-
quency information in the update frequency determining pro-
cessing of step S71. The CPU 22 stores the update frequency
level “1” for the ID information *““74” identifying the commu-
nication device 74 to be processed in association with the ID
information “30” identifying the communication device 30
that is the sender of the layout information (refer to FIG. 12).
[0105] In FIG. 12, the “ID information (target)” corre-
sponds to the “ID information (target)” included in the layout
information. As described above, the layout information does
not include the status information of the sender device. There-
fore, there is no update frequency information stored for the
“ID information (target)” corresponding to the sender-de-
vice’s ID information with respect to the update frequency
setting stored in the server 20 (refer to FIG. 12). The values
indicated in the status information (e.g., the position infor-
mation and the total video play time) depicted in FIG. 11 and
the values indicated in the update frequency information
depicted in FIG. 12 are merely arbitrary example values, and
consideration might not be given to correspondences among
the values in the status information and in the update fre-
quency information.

[0106] The CPU 22 judges whether the received data is
video data (e.g., step S75). When the received data is not
video data (e.g., NO in step S75), the routine proceeds to step
S97 of FIG. 10. When the received data is video data (e.g.,
YES in step S75), the CPU 22 obtains the ID information and
the image type information which are assigned to the video
data (e.g., step S77). The video data received from the com-
munication device 30 is the video data transmitted from the
communication device 30 in step S27 of FIG. 5. The video
data of the communication devices 71, 72, 73, 74, and 75
received from the communication devices 71, 72, 73, 74, and
75 are the video data transmitted from the communication
devices 71, 72, 73, 74, and 75, respectively, in a step corre-
sponding to step S27 of FIG. 5. The CPU 22 stores the
obtained ID information and compressed image information
in the RAM 26.

[0107] The CPU 22 judges whether the compressed image
included in the video data is I-frame (e.g., step S79). This
judgment is made based on the image type information
obtained in step S77. When the CPU 22 judge that the com-
pressed image is [-frame (e.g., YES in step S79), the CPU 22
obtains bandwidth provided for the sender device of the video
data (e.g., step S81). The bandwidth is calculated by dividing
a total data amount of all compressed image data received
between after last time reception of I-frame and before this
time reception of I-frame in one communication device by a
time elapsed between after last time reception of I-frame and
before this time reception of I-frame.

[0108] In order to calculate the bandwidth, the CPU 22
obtains the total data amount and the elapsed time. The total
data amount is obtained, for example, as described below.
Once the CPU 22 obtains an I-frame from a predetermined
communication device, every time the CPU 22 obtains a
compressed image from the predetermined communication
device, the CPU 22 adds an amount of data of the received
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compressed image. The adding of the amount of data is con-
tinued until the CPU 22 receives another I-frame from the
predetermined communication device. When the CPU 22
newly receives an I-frame from the predetermined commu-
nication device, the CPU 22 adds the amount of data of the
newly-received [-frame to an accumulated value to obtain the
total data amount. The CPU 22 resets the accumulated value
as the CPU 22 obtains the total data amount. Subsequent to
resetting the accumulated value, the CPU 22 starts adding a
data mount of a received compressed image. The elapsed time
is obtained based on a difference between a timing at which
the CPU 22 receives an I-frame last time and a timing at which
the CPU 22 receives another I-frame this time in accordance
with the storing executed in step S95. The CPU 22 stores the
bandwidth obtained in step S81 in the RAM 26 with being
associated with the ID information obtained in step S77 of
FIG. 9.

[0109] When the CPU 22 judges that the compressed image
is not I-frame (e.g., NO in step S79), or subsequent to step
S81, the CPU 22 judges whether steps S85 to S95 have
already been executed for all the communication devices that
are connected to the particular conference room, other than
the communication device identified by the ID information
obtained in step S77 (e.g., step S83). Steps S85 to S95 are a
series of processing for transmitting video data selectively.
The CPU 22 judges, for example, whether the received video
data (e.g., YES in step S75) is video data to be transmitted for
each destination device on communication-device basis.
When the CPU 22 judges that the received video data is video
data to be transmitted for each destination device, the CPU 22
transmits the video data to one or more destination devices.
Steps S85 to S95 are executed for all the communication
devices that are connected to the particular conference room,
other than the communication device identified by the ID
information that has been obtained in step S77. When the
CPU 22 judges that there is no communication device on
which steps S85 to S95 have not been executed yet, i.e., steps
S85 to S95 have already been executed for all the communi-
cation devices (e.g., YES in step S83), the routine returns to
step S61 of FIG. 8 and the CPU 22 executes processing of step
S61 and subsequent steps. When the CPU 22 judges that there
is one or more communication devices on which steps S85 to
S95 have not been executed yet, i.e., steps S85 to S95 have not
been executed for all the communication devices (e.g., NO in
step S83), the CPU 22 determines one of the one or more
communication devices as a target to be processed (e.g., step
S85). For example, it is assumed that the received video data
is video data transmitted from the communication device 71,
i.e., the CPU 22 has obtained the ID information of the com-
munication device 71 in step S77. When steps S85 to S95
have not yet been executed for the communication devices 30
and 75 although steps S85 to S95 have already been executed
for the communication devices 72, 73, and 74, one of the
communication devices 30 and 75, e.g., the communication
device 30, is determined as a target to be processed.

[0110] Subsequently, the CPU 22 executes a transfer deter-
mining processing (e.g., step S89). A detail of the transfer
determining processing will be described later. Subsequent to
the transfer determining processing, the CPU 22 judges
whether the determination result stored in the RAM 26 indi-
cates that it is necessary to transfer the received video data
(hereinafter, referred to as “transfer necessary”) (e.g., step
S91). When the CPU 22 judges that the determination result
indicates “transfer necessary” (e.g., YES in step S91), the
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CPU 22 controls transmission of the received video data (e.g.,
step S93). The communication device that is a target to be
processed is determined as the destination of the video data.
Subsequently, the CPU 22 stores the ID information of the
sender device that has transmitted the video data, the ID
information of the destination device, a transmission time,
and the image type information, for the transmission in step
S93 (e.g., step S95). The sender-device’s ID information, the
destination-device’s ID information, the transmission time,
and the image type information are stored in a transmission
table (not depicted) stored in the RAM 26, for example.
[0111] Details of steps S93 and S95 will be described below
assuming that the received video data is video data transmit-
ted from the communication device 71, the ID information of
the communication device 71 is obtained in step S77, and the
communication device 30 is determined as a target to be
processed in step S85. In step S93, the CPU 22 determines the
communication device 30 as a destination of the video data
and outputs, to the communication unit 28, an instruction to
transmit the video data received from the communication
device 71. Thus, the video data received from the communi-
cation device 71 is transmitted to the communication device
30 from the communication unit 28. In step S95, the CPU 22
stores the 1D information of the communication device 71,
the 1D information of the communication device 30, a trans-
mission time, and the image type information in the transmis-
sion table stored in the RAM 26.

[0112] When the CPU 22 judges that the determination
resultindicates it is unnecessary to transfer the received video
data (hereinafter, referred to as “transfer unnecessary”) (e.g.,
NOin step S91), or subsequent to step S95, the routine returns
to step S83 and the CPU 22 executes step S83 and subsequent
steps.

[0113] Instep S97 of FIG. 10, the CPU 22 judges whether
the received data is audio data. When the CPU 22 judges that
the received data is not audio data (e.g., step NO in step S97),
the CPU 22 executes processing appropriate for the received
data. Subsequently, the routine returns to step S61 of FIG. 8
and the CPU 22 executes step S61 and subsequent steps.
[0114] When the CPU 22 judges that the received data is
audio data (e.g., YES in step S97), the CPU 22 obtains the ID
information assigned to the audio data (e.g., step S99). The
audio data transmitted from the communication device 30 is
the audio data transmitted from the communication device 30
in step S19 of FIG. 4. The audio data transmitted from each of
the communication devices 71, 72, 73, 74, and 75 is the audio
data transmitted by each of the communication devices 71,
72,73,74, and 75 in a step corresponding to step S19 of FIG.
4

[0115] Subsequently, the CPU 22 updates the total audio
play time associated with the received ID information (e.g.,
step S101). The total audio play time indicates a total play
duration of audio data transmitted from each of the commu-
nication devices 30, 71, 72, 73, 74, and 75 during a remote
conference. Audio data is transmitted and received in unit of
ablock having a play duration of a predetermined time via the
server 20 in the remote conference system 10. In other words,
audio data is transmitted to the server 20 from each commu-
nication device at a certain predetermined transmission inter-
val. For example, audio data is transmitted and received in
unit of a block having a play duration of 20 milliseconds
(msec.). The play duration of 20 msec. of audio data corre-
sponds to the encoding intervals of 20 msec., which is the
encoding interval for repeating the audio data transmitting
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processing (refer to FIG. 4). In the server 20, the total audio
play time is stored in a total audio play time table with being
associated with the ID information of a corresponding one of
the communication devices (refer to FIG. 14). The total audio
play time table is stored in, for example, the RAM 26. Each
total audio play time indicates a sum of the play time of audio
data transmitted from a corresponding one of the communi-
cation devices.

[0116] In step S101, the CPU 22 accesses the total audio
play time table stored in the RAM 26 and adds the play time
to the total audio play time associated with the received 1D
information. In an example, it is assumed that audio data has
a play time of 20 msec. and the ID information of the com-
munication device 71 has been obtained in step S99. In this
case, the CPU 22 adds 0.02 sec to the total audio play time
associated with the ID information of the communication
device 71 in the total audio play time table. In another
example, it is assumed that audio data has a play time of 20
msec. and the ID information of the communication device 74
has been obtained in step S99. In this case, the CPU 22 adds
0.02 sec to the total audio play time associated with the ID
information of the communication device 74 in the total audio
play time table.

[0117] Subsequently, the CPU 22 controls transmission of
the audio data (e.g., step S103). All of the one or more com-
munication devices identified by the respective ID informa-
tion, other than the ID information of the communication
device assigned to the audio data, are determined as a desti-
nation of the audio data. For example, it is assumed that the
received data is audio data transmitted from the communica-
tion device 30. In this case, the CPU 22 determines the com-
munication devices 71, 72, 73, 74, and 75 identified by the
respective ID information that are different from the ID infor-
mation of the communication device 30 assigned to the audio
data, as a destination of the video data. Subsequently, the
CPU 22 outputs, to the communication unit 28, an instruction
to transmit the audio data received from the communication
device 30. Thus, the audio data received from the communi-
cation device 30 is transmitted to each of the communication
devices 71, 72, 73, 74, and 75 from the communication unit
28. Subsequent to step S103, the routine returns to step S61 of
FIG. 8 and the CPU 22 executes step S61 and subsequent
steps.

[0118] <Update Frequency Determining Processing>
[0119] Update frequency determining processing, which is
executed at step S71 inthe transferring processing depicted in
FIGS. 8, 9, and 10, will be described referring to FIG. 15
(refer to FIG. 8). The update frequency determining process-
ing is executed for the communication device that is selected
in step S69 of FIG. 8. In the illustrative embodiment, the
update frequency determining processing is executed five
times for five communication devices, other than the commu-
nication device that is the sender of the layout information
stored in step S65 of FIG. 8, every time the layout information
is stored in step S65 (e.g., YES in step S67 of FIG. 8). The
CPU 22 executes the update frequency determining process-
ing for one target among the communication devices 30, 71,
72,73,74, and 75 to determine update frequency information
for the target communication device.

[0120] The CPU 22 judges whether the position informa-
tion indicates the value “0”, which indicates that a particular
captured image is being displayed (e.g., step S111). The
position information is included in the status information
associated with the ID information of the communication
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device that is selected in step S69 and is targeted for the
update frequency determining processing. In step S111, the
CPU 22 accesses the layout information stored in step S65 of
FIG. 8 and executes the determination based on the layout
information. For example, it is assumed that the layout infor-
mation transmitted from the communication device 30 is
stored in step S65 with being associated with the ID informa-
tion “30” (refer to FIG. 11). In this case, when one of the
communication devices 71 and 72 has been selected in step
S69 among the communication devices 71, 72, 73,74, and 75,
the CPU 22 makes a positive judgment in step S111 (e.g.,YES
in step S111). When one of the communication devices 73,
74, and 75 has been selected in step S69 among the commu-
nication devices 71, 72, 73, 74, and 75, the CPU 22 makes a
negative judgment in step S111 (e.g., NO in step S111).
Hereinafter, a communication device that is selected in step
S69 and targeted for the update frequency determining pro-
cessing is referred to as “communication device targeted for
processing”.

[0121] When the CPU 22 makes a positive judgment in step
S111 (e.g., YES in step S111), the CPU 22 designates update
frequency information as update frequency level “5” (e.g.,
step S113). That is, when video data transmitted from the
communication device targeted for processing is displayed,
the update frequency information is designated as update
frequency level “5”. The designated update frequency level
“5”1is stored in the RAM 26 with being associated with the ID
information of the communication device targeted for pro-
cessing. When the CPU 22 makes a negative judgment in step
S111 (e.g., NO in step S111), the CPU 22 designates update
frequency information as update frequency level “1” (e.g.,
step S115). The designated update frequency level “1” is
stored in the RAM 26 with being associated with the ID
information of the communication device targeted for pro-
cessing.

[0122] Subsequent to step S115, the CPU 22 judge whether
the position information indicates the value “1”, which indi-
cates that a particular captured image is being hidden (e.g.,
step S117). In 5117, the CPU 22 accesses the layout informa-
tion stored in step S65 of FIG. 8 and executes the judgment
based on the layout information. For example, it is assumed
that the layout information transmitted from the communica-
tion device 30 is stored in step S65 with being associated with
the ID information “30” (refer to FIG. 11). In this case, when
one of the communication devices 73 and 74 has been
selected in step S69 as the communication device targeted for
processing, the CPU 22 makes a positive judgment in step
S117 (e.g., YES in step S117). When the communication
device 75 is selected as the communication device targeted
for processing, the CPU 22 makes a negative judgment in step
S117 (e.g., NO in step S117).

[0123] When the CPU 22 makes a positive judgment in step
S117 (e.g., YES in step S117), the CPU 22 raises, by one level,
the update frequency level that is designated in step S115 for
the update frequency information and stored in the RAM 26
(e.g., step S119). Thus, the update frequency information
stored in the RAM 26 is designated as update frequency level
“2”. When the CPU 22 makes a negative judgment in step
S117 (e.g., NO in step S117), or subsequent to step S119, the
CPU 22 judges whether a ratio of the total video play time,
which is associated with the ID information of the commu-
nication device targeted for processing, to the duration of the
ongoing remote conference is greater than or equal to a first
reference value (e.g., step S121). In step S121, the CPU 22
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accesses the layout information stored in step S65 of FIG. 8 to
identify the total video play time associated with the ID
information of the communication device targeted for pro-
cessing. For example, it is assumed that the layout informa-
tion transmitted from the communication device 30 is stored
in step S65 with being associated with the ID information
“30” (refer to FIG. 11) and the communication device 73 is
selected in step S69 as the communication device targeted for
processing. In this case, the CPU 22 identifies the total video
play time of 300.0 sec. The CPU 22 determines an elapsed
time, which is continuously measured by the timer 27 from
the start of the particular remote conference upon the estab-
lishment of the connection of the communication device 30 to
the particular remote conference room, as the duration of the
ongoing remote conference. Subsequently, the CPU 22 deter-
mines whether a value obtained by dividing the total video
play time by the duration of the ongoing remote conference is
greater than or equal to the first reference value. For example,
the first reference value may be 0.5 (50%). The first reference
value is stored in the storage device 24 with being associated
with the programs for executing the update frequency deter-
mining processing.

[0124] When the ratio of the total video play time associ-
ated with the ID information of the communication device
targeted for processing to the duration of the ongoing remote
conference is greater than or equal to the first reference value
(e.g., YES in step S121), the CPU 22 raises, by one level, the
update frequency level designated for the update frequency
information stored in the RAM 26 (e.g., step S123). When
step S119 has already been executed, the update frequency
information stored in the RAM 26 is designated as the update
frequency level “3”. When step S119 has not yet been
executed, the update frequency information stored in the
RAM 26 is designated as the update frequency level “2”.

[0125] When the ratio of the total video play time associ-
ated with the ID information of the communication device
targeted for processing to the duration of the ongoing remote
conference is smaller than the first reference value (e.g., NO
in step S121), or subsequent to step S123, the CPU 22 judges
whether a ratio of the total audio play time associated with the
ID information of the communication device targeted for
processing to the duration of the ongoing remote conference
is greater than or equal to a second reference value (e.g., step
S125). For example, the CPU 22 accesses the total audio play
time table stored in the RAM 26 (refer to FIG. 14) to identify
the total audio play time associated with the ID information of
the communication device targeted for processing. As
described above, the timer 27 starts measuring an elapsed
time upon establishment of a connection of a particular com-
munication device to a particular remote conference room.
The CPU 22 judges whether a value obtained by dividing the
total audio play time by the duration of the ongoing remote
conference is greater than or equal to the second reference
value. For example, the second reference value may be 0.2
(20%). The second reference value is stored in the storage
device 24 with being associated with the programs for execut-
ing the update frequency determining processing.

[0126] When the ratio of the total audio play time associ-
ated with the ID information of the communication device
targeted for processing to the duration of the ongoing remote
conference is greater than or equal to the second reference
value (e.g., YES in step S125), the CPU 22 raises, by one
level, the update frequency level designated for the update
frequency information stored in the RAM 26 (e.g., step
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S127). When the processing of both steps S119 and S123
have already been executed, the update frequency informa-
tion stored in the RAM 26 is designated as the update fre-
quency level “4”. When the processing of one of steps S119
and S123 has already been executed, the update frequency
information stored inthe RAM 26 is designated as the update
frequency level “3”.

[0127] When the ratio of the total audio play time associ-
ated with the ID information of the communication device
targeted for processing to the duration of the ongoing remote
conference is smaller than the second reference value (e.g.,
NO in step S125), or subsequent to step S127, the CPU 22
judges whether the value representing the bandwidth is
greater than or equal to a threshold value (e.g., step S129).
The bandwidth is stored in the RAM 26 with being associated
with the ID information of the communication device tar-
geted for processing in step S81 of FIG. 9. For example, the
threshold value may be 1 Mbps. The threshold value is stored
in the storage device 24 with being associated with the pro-
grams for executing the update frequency determining pro-
cessing.

[0128] Inthe illustrative embodiment, for reasons of expla-
nation, in the transferring processing, the CPU 22 judges
whether the data received in step S63 of FIG. 8 is layout
information. When the CPU 22 makes a negative judgment in
step S63 the CPU 22 judges the received data is video data in
step S75 of FIG. 9. When the CPU 22 makes a positive
judgment in step S75, the CPU 22 obtains the bandwidth in
step S81 of FIG. 9. Therefore, it seems that the update fre-
quency determining processing executed in step S71 of FIG.
8 is executed even when step S81 has not been executed yet.
Nevertheless, as described above, as a connection for a par-
ticular remote conference is established between the server
20 and the communication devices 30, 71, 72, 73, 74, and 75,
receiving processing (refer to FIG. 6) including, for example,
the video transmitting processing (refer to FIG. 5) is started in
each communication device. Subsequently, in step S55 (refer
to FIG. 7), the layout information is transmitted. Therefore,
the CPU 22 may obtain the bandwidth, which is a target for
comparison, from the RAM 26. For example, when there is no
bandwidth stored in the RAM 26 at a timing of execution of
step S129 under special condition, the CPU 22 determines the
bandwidth as 0 Mbps.

[0129] When the CPU 22 judges that the value representing
the bandwidth is greater than or equal to the threshold value
(e.g., YES in step S129), the CPU 22 raises, by one level, the
update frequency level designated for the update frequency
information (e.g., step S131). When steps S119, S123, and
S127 have already been executed, the update frequency infor-
mation stored in the RAM 26 is designated as the update
frequency level “5”. When two of steps S119, S123, and S127
have already been executed, the update frequency informa-
tion stored in the RAM 26 is designated as the update fre-
quency level “4”. When one of steps S119, S123, and S127
has already been executed, the update frequency information
stored in the RAM 26 is designated as the update frequency
level “3”.

[0130] When the CPU 22 judges that the value representing
the bandwidth is smaller than the threshold value (e.g., NO in
step S129), or subsequent to step S113 or S131, the CPU 22
ends the update frequency determining processing and the
routine returns to step S73 of FIG. 8.
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[0131] <Transfer Determining Processing>

[0132] Transfer determining processing executed in step
S89 (refer to FIG. 9) of the transferring processing in FIGS. 8,
9 and 10 will be described referring to FIG. 16. In the descrip-
tion for the transfer determining processing, the video data
that contributes to the positive judgment in step S75 of FIG. 9
(e.g., YES in step S75) is referred to as “new video data”.
[0133] Subsequent to starting the transfer determining pro-
cessing, the CPU 22 obtains the update frequency informa-
tion for ID information (target), which is obtained in step S77
and associated with the ID information of the communication
device selected in step S85 in the update frequency setting
(referto FIG. 13) (e.g., step S151). Subsequently, the CPU 22
judges whether the update frequency information obtained in
step S151 indicates that the compressed image in the new
video data is determined as a non-target for transmission
(e.g., step S153). The type of the compressed image in the
new video data is identified based on the image type infor-
mation obtained in step S77 of FIG. 9. When the CPU 22
judges that the update frequency information indicates that
the compressed image in the new video data is not determined
as a non-target for transmission (e.g., NO in step S153), the
CPU 22 judges whether a value representing a time period
elapsed between a timing of the last-time transmission of an
I-frame and a timing of execution of step S151, i.e., the
current time, is greater than a value representing the mini-
mum [-frame transmission interval specified in the update
frequency information obtained in step S151 (e.g., step
S155).

[0134] For example, step S155 is executed as described
below. The CPU 22 identifies the transmission time of the
last-time transmission of an I-frame from the transmission
table stored in the RAM 26 in which various information has
been stored in step S95 of FIG. 9. The ID information
obtained in step S77 of FIG. 9 as the ID information of the
sender device of the video data, and the ID information of the
communication device determined in step S85 of FI1G. 9 as the
1D information of the destination of the video data are asso-
ciated with the last I-frame of which transmission time has
been identified. The CPU 22 obtains the current time from the
timer 27. In the identification of the transmission time of the
last-time transmission of the I-frame, the type of the com-
pressed image is determined based on the image type infor-
mation stored in the transmission table. The CPU 22 obtains
an elapsed time based on the last transmission time and the
current time to determine the relationship between the
elapsed time and the minimum I-frame transmission interval.
When the CPU 22 judges that the value representing the
elapsed time is greater than the value representing the mini-
mum I-frame transmission interval, the CPU 22 makes a
positive judgment in step S155 (e.g., YES in step S155).
When the value representing the elapsed time is smaller than
or equal to the value representing the minimum I-frame trans-
mission interval, the CPU 22 makes a negative judgment in
step S155 (e.g., NO in step S155). In other embodiments, for
example, when the value representing the elapsed time is
equal to the value representing the minimum I[-frame trans-
mission interval, the CPU 22 may make a positive judgment
in step S155 (e.g., YES in step S155).

[0135] When the CPU 22 makes a positive judgment in step
S155 (e.g., YES in step S155), the CPU 22 stores a determi-
nation result indicating “transfer necessary” in the RAM 26
(e.g., step S157). When the compressed image in the new
video data is a compressed image type that does not relate to
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the minimum I-frame transmission interval, the CPU 22
makes a positive judgment in step S155 (e.g., YES in step
S155). In the illustrative embodiment, the minimum interval
is the minimum I-frame transmission interval. Therefore, the
compressed image type that does not relate to the minimum
I-frame transmission interval may be a P-frame or a B-frame.
When the CPU 22 makes a positive judgment in step S153
(e.g., YES in step S153) or when the CPU 22 makes a negative
judgment in step S155 (e.g., NO in step S155), the CPU 22
stores a determination result indicating “transfer unneces-
sary” in the RAM 26 (e.g., step S159).

[0136] Steps S151 to S159 will be described assuming that
the new video data is video data received from the commu-
nication device 73, the ID information of the communication
device 73 is obtained in step S77 of FIG. 9, and the commu-
nication device 30 is determined as a target to be processed in
step S85 of FIG. 9. In the update frequency setting associated
with the ID information of the communication device 30, the
update frequency information for the ID information of each
of the communication devices 71, 72, 73, 74, and 75 is as
shownin FI1G. 12. Instep S151, the CPU 22 obtains the update
frequency information for the ID information “73”, associ-
ated with the ID information of the communication device 30
(sender), based on the update frequency setting (refer to FIG.
12) stored in the RAM 26. According to the update frequency
setting depicted in FIG. 12, in this case, the CPU 22 obtains
the update frequency level “3”.

[0137] Whenthe compressed image in the new video data is
I-frame, the CPU 22 makes a negative judgment in step S153
(e.g., NOin step S153). When 300 msec. has elapsed from the
transmission time of the last-time transmission of an I-frame
(e.g., YES in step S155), the CPU 22 stores a determination
result indicating “transfer necessary” in the RAM 26 (e.g.,
step S157). When 300 msec. has not yet elapsed from the
transmission time of the last-time transmission of an I-frame
(e.g., NO in step S155), the CPU 22 stores a determination
result indicating “transfer unnecessary” in the RAM 26 (e.g.,
step S159). When the compressed image in the new video
data is one of P-frame and B-frame, the CPU 22 makes a
positive judgment in step S153 (e.g., YES in step S153) and
stores a determination result indicating “transfer unneces-
sary” in the RAM 26 (e.g., step S159).

[0138] Subsequent to step S157 or S159, the CPU 22 ends
the transfer determining processing, and the routine returns to
step S91 of FIG. 9.

Effects of Illustrative Embodiment

[0139] According to the illustrative embodiment, one or
more effects described below are obtained.

[0140] (1) Inthe server 20, in step S65 (refer to FIG. 8), the
layout information received via the communication unit 28 is
stored. The layout information is transmitted from one of the
communication devices 30, 71, 72, 73, 74, and 75 (refer to
step S55 of FIG. 7). In step S111, it is judged whether the
position information associated to the ID information of the
communication device indicates the value “0”, which indi-
cates that a particular captured image is being displayed. The
communication device is selected in step S69 (refer to FIG. 8)
and is a target for the update frequency determining process-
ing. When a positive judgment is made in step S111, the
update frequency information is designated as the highest
update frequency level “5” (e.g., step S113 refer to). When a
negative judgment is made in step S111, the update frequency
information is designated as one of the update frequency



US 2015/0189236 Al

levels <17, “2”,“3”, and “4”, which are lower levels than the
update frequency level “5” (refer to step S115, S119, S123,
S127 or S131).

[0141] Inthe server 20, judgments (e.g., step S153 or S155
of FIG. 16) are made based on the update frequency informa-
tion stored as the update frequency setting in step S73 in FIG.
8. One of the determination result indicating “transfer neces-
sary” and the determination result indicating “transfer unnec-
essary” is stored (e.g., step S157 or S159 of FIG. 16). In the
server 20, when the determination result indicates “transfer
necessary” (e.g., YES in step S93 of FIG. 9), video data is
transmitted to the communication device determined as a
target to be processed in step S85 of FIG. 9 (e.g., step S93 in
FIG. 9). When the determination result indicates “transfer
unnecessary” (e.g., NO instep S91 of FIG. 9), transmission of
video data is not performed.

[0142] Therefore, this configuration may enable to deter-
mine compressed images of particular types as a non-target
for transmission, in video data corresponding to a captured
image that is not displayed within the video display region B
of'the display 38 of the communication device 30. That is, this
configuration may disable the server 20 to transmit, to the
communication device 30, video data including the com-
pressed images determined as a non-target for transmission.
[0143] For example, when a particular captured image is
hidden in the communication device 30, in other words, when
the position information for the particular captured image
indicates one of the values “1” and “2” (e.g., NO in step S111
in FIG. 15), theupdate frequency information is designated as
one of the update frequency levels “2”,“3”,“4” and “5” (e.g.,
step S119, S123, S127 or S131 of FIG. 15) if a positive
judgment is made in at least one of steps S117, S121, S125,
and S129 of the update frequency determining processing
(refer to FIG. 15). When the update frequency information is
designated as one of the update frequency levels “27, <37, “4”,
and “57, video data including at least I-frames is transmitted
from the server 20 to the communication device 30 even if the
video data is video data corresponding to the hidden captured
image (e.g., FIG. 13, NO in step S153, and step S157 of FIG.
16, YES in step S91, and step S93 of FIG. 9). Therefore, for
example, when a swiping operation is performed in order to
display a hidden captured image, the video data including the
compressed image that is a target for transmission is obtained
(e.g., YES in step S37 of FIG. 6) and thus the captured image
that includes the compressed image and corresponds to the
video data may be displayed in the communication device 30
(e.g., step S43 of FIG. 6). In the remote conference system 10,
therefore, this configuration may enable to display a hidden
captured image smoothly in a predetermined communication
device (e.g., the communication device 30) while restricting
increase of the amount of video data to be communicated.

[0144] (2) The layout information including the position
information indicating the value “1” is generated for a par-
ticular area of the video layout region A which is positioned
out of the video display region B and is positioned within the
reference distance WC with reference to a particular refer-
ence edge in the direction opposite to the moving direction
(refer to FIG. 2) (e.g., step S55 of FIG. 7). The value “1” that
may be position information is higher order value than the
value “2” which may be position information that indicates
that a particular area is positioned out of the area correspond-
ing to the reference distance WC. The position information is
transmitted to the server 20. In the server 20, when the posi-
tion information included in the layout information indicates
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the value “1” (e.g., YES in step S117 of FIG. 15), the update
frequency level designated for the update frequency informa-
tion is raised by one level (e.g., step S119 of FIG. 15). There-
fore, the update frequency information assigned to video data
corresponding to a captured image positioned out of the video
display region B may be changed from the value “1” to the
value “2” with reference to the reference distance WC. There-
fore, when the hidden captured image is displayed, the cap-
tured image may be displayed owing to receipt of I-frames,
which are determined as a target for transmission at the
update frequency level “2”. In the illustrative embodiment,
both the moving direction and the direction opposite to the
moving direction may be referred to as a direction corre-
sponding to the moving direction. The direction correspond-
ing to the moving direction may be, for example, the horizon-
tal direction (refer to FIG. 2).

[0145] (3) It is judged whether the ratio of the total video
play time, which is associated with the ID information of the
communication device targeted for processing, to the dura-
tion of the ongoing remote conference is greater than or equal
to the first reference value (e.g., step S121 of FIG. 15). When
the ratio is greater than or equal to the first reference value
(e.g., YES in step S121), the update frequency level desig-
nated for the update frequency information is raised by one
level (e.g., step S123). Therefore, the update frequency infor-
mation for video data corresponding to the captured image
that is not displayed within the video display region B may be
changed appropriate to the total video play time. For example,
when step S117 has not been executed, the update frequency
level designated for the update frequency information is
changed from the update frequency level “1” to the update
frequency level “2”. When step S117 has already been
executed, the update frequency level designated for the
update frequency information is changed from the update
frequency level “2” to the update frequency level “3”. At the
update frequency level “2” or “3”, an I-frame determined as a
target for transmission may enable the captured image to be
displayed. Raising the update frequency level designated for
the update frequency information from the update frequency
level “2” to the update frequency level “3” may enable to
shorten the minimum I-frame transmission interval (e.g.,
1700 msec. shortened), whereby the image switching interval
of'the captured image in display duration of one frame may be
shortened. Thus, reproduction quality may be increased.

[0146] (4) It is judged whether the ratio of the total audio
play time, which is associated with the ID information of the
communication device targeted for processing, to the dura-
tion of the ongoing remote conference is greater than or equal
to the second reference value (e.g., step S125 of FIG. 15).
When the ratio is greater than or equal to the second reference
value (e.g., YES in step S125), the update frequency level
designated for the update frequency information is raised by
one level (e.g., step S127). Therefore, the update frequency
information for video data corresponding to the captured
image that is not displayed within the video display region B
may be changed appropriate to the total video play time. For
example, when both steps S119 and S123 have not been
executed, the update frequency level designated for the
update frequency information is changed from the update
frequency level “1” to the update frequency level “2”. When
one of step S119 and S123 has been executed, the update
frequency level designated for the update frequency informa-
tion is changed from the update frequency level “2” to the
update frequency level “3”. When both steps S119 and S123
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have been executed, the update frequency level designated for
the update frequency information is changed from the update
frequency level “3” to the update frequency level “4”. At the
update frequency level “2” or “3”, an I-frame determined as a
target for transmission may enable the captured image to be
displayed. At the update frequency level “4”, a P-frame is also
determined as a target for transmission. Therefore a P-frame
as well as an I-frame may enable the captured image to be
displayed. Raising the update frequency level designated for
the update frequency information from the update frequency
level “3” to the update frequency level “4” may enable to
shorten the minimum I-frame transmission interval (e.g., 300
msec. shortened) and to obtain P-frames, whereby the image
switching interval of the captured image in display duration
of one frame may be shortened. Thus, reproduction quality
may be further increased. The effects obtained due to the
raising of the update frequency information from the update
frequency level “2” to the update frequency level “3” are as
described above.

[0147] <Modifications>

[0148] One or more aspects of the disclosure according to
the illustrative embodiment may be modified as described
below. One or more aspects of the disclosure according to
various modifications may be combined appropriately. Other
embodiments that adopt one or more aspects described below
may provide the same effects as the effects provided by the
above-described embodiment.

[0149] (1) In the above-described illustrative embodiment,
the video layout region A is defined by the layout setting that
defines that the areas Al, A2, A3, A4, and AS are arranged
along the horizontal direction and the captured images 381,
382,383, 384, and 385 are positioned in the areas A1, A2, A3,
A4, and A5, respectively (refer to FIG. 2). In other embodi-
ments, for example, the layout setting may define the video
layout area such that the areas Al, A2, A3, A4, and A5 are
arranged along the vertical direction and the captured images
381, 382, 383, 384, and 385 are positioned in the areas Al,
A2, A3, A4, and A5, respectively, arranged along the vertical
direction. In this case, elements corresponding to the widths
WA and WB, the reference distance WC, and the distance WD
with reference to the horizontal direction may be defined with
reference to the vertical direction. The moving direction may
include an upward direction and downward direction in the
vertical direction. According to the drawing depicted in FIG.
2, the vertical direction is a direction perpendicular to the
horizontal direction indicated by a bi-directional arrow.
[0150] (2) In the above-described illustrative embodiment,
for the arrangement of the captured images 381, 382, 383,
384, and 385 in accordance with the layout setting, the areas
Al,A2, A3, A4, and A5 are defined in the video layout region
A (refer to FIG. 3). In other embodiments, for example, the
areas in which the captured images 381, 382, 383, 384, and
385 are positioned, respectively, in the video layout region A
may be identified using a coordinate system. In this case, a
particular area of the video layout region A displayed within
the video display region B may also be identified using the
coordinate system.

[0151] (3) In the above-described illustrative embodiment,
the position information of the status information includes the
value “0” which indicates a particular captured image is being
displayed, and the values “1” and “2”, each of which indicates
aparticular captured image is being hidden. In other embodi-
ments, for example, information that is equal to the position
information may be obtained based on information relating to
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the video layout region and information that identifies a posi-
tion of a particular area of the video layout region A whether
the particular area is positioned within or out of the video
display region B, for example. The information relating to the
video layout region A may be, for example, information
which indicates the arrangement of the plurality of areas in
the video layout region A based on the layout setting (e.g., M
rows by N columns) and information in which the plurality of
areas and the ID information of the communication devices
are associated with each other. In the server 20, the CPU 22
may obtain such information (e.g., YES in step S63 of FIG. 8).
The CPU 22 may identify a feature that is equal to the position
information, based on the receive information.

[0152] (4) In the above-described illustrative embodiment,
in step S13 of the audio data transmitting processing depicted
in FIG. 4, when the value representing the volume of the audio
obtained in step S11 is equal to the threshold value, a negative
judgment is made. In other embodiments, for example, in step
S13, a judgment may be made based on whether the value
representing the volume of the audio obtained in step S11 is
greater than or equal to the threshold value. In this case, when
the value representing the volume is equal to the threshold
value, a positive judgment may be made.

[0153] (5) In the above-described illustrative embodiment,
in step S81 (refer to FIG. 9), the bandwidth is obtained based
onthe interval of obtaining an I-frame. In other embodiments,
for example, the bandwidth may be obtained, for example, on
a group-of-pictures (GOP structure) basis. In the above-de-
scribed illustrative embodiment, the description has been
made in the case where the bandwidth of video data is used. In
other embodiments, for example, instead of or in addition to
video data, a bandwidth of other data communicated in the
remote conference system 10 (e.g., audio data, common
material data, or control data) may be used.

[0154] (6) In the above-described illustrative embodiment,
when a negative judgment is made in step S111 of FIG. 15, the
update frequency information is designated as the update
frequency level “1” in step S115. When a negative judgment
is made in each of steps S117, S121, S125, and S129, the
update frequency level designated for the update frequency
information is raised by one level. In other embodiments, for
example, the update frequency information may be updated
using scores. In this case, for example, the update frequency
information and a score are associated with each other such
that “0 points” indicates the update frequency level “17, “20
points” indicates the update frequency level “2”, “40 points”
indicates the update frequency level “3”, “60 points™ indi-
cates the update frequency level “4”, and “80 points™ indi-
cates the update frequency level “5”. The update frequency
information may be designated in accordance with the score.
For example, when a negative judgment is made in step S111,
in step S115, the score is set to O points and this score is stored
in the RAM 26. When a positive judgment is made in step
S117, in step S119, the CPU 22 adds 20 points to the score. In
this case, the score of “20 points” is stored in the RAM 26.
When a positive judgment is made in step S121, in step S123,
the CPU 22 adds “20 points” to the store stored in the RAM
26. When a positive judgment is made in step S125, in step
S127, the CPU 22 adds “20 points” to the score stored in the
RAM 26. When a positive judgment is made in step S129, in
step S131, the CPU 22 adds “20 points™ to the score stored in
the RAM 26. Subsequently, the CPU 22 designates the update
frequency information in accordance with the final score
stored in the RAM 26. For example, when the final score
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stored in the RAM 26 is “60 points”, the CPU 22 designates
the update frequency information as the update frequency
level “4” and determines the update frequency information as
the update frequency level “4” in step S73 of FIG. 8.

[0155] In step S121, when the ratio of the total video play
time associated with the ID information of the communica-
tion device targeted for processing to the duration of the
ongoing remote conference is equal to the first reference
value, a positive judgment is made. In other embodiments, for
example, in step S121, a judgment may be made based on
whether the ratio of the total video play time associated with
the ID information of the communication device targeted for
processing to the duration of the ongoing remote conference
is greater than the first reference value. In other words, when
the ratio is equal to the first reference value, a negative judg-
ment may be made in step S121.

[0156] In step S125, when the ratio of the total audio play
time associated with the ID information of the communica-
tion device targeted for processing to the duration of the
ongoing remote conference is equal to the second reference
value, a positive judgment is made. In other embodiments, for
example, in step S125, a judgment may be made based on
whether the ratio of the total audio play time associated with
the ID information of the communication device targeted for
processing to the duration of the ongoing remote conference
is greater than the second reference value. In other words,
when the ratio is equal to the second reference value, a nega-
tive judgment may be made in step S125.

[0157] In the above-described illustrative embodiment, in
step S129, when the value representing the bandwidth is
equal to the threshold value, a positive judgment is made. In
other embodiments, for example, in step S129, a judgment
may be made based on whether the value representing the
bandwidth is greater than the threshold value. In other words,
when the value representing the bandwidth is equal to the
threshold value, a negative judgment may be made in step
S129.

[0158] The order in which judgments in steps S117, S121,
S125, and S129 are performed may be changed. In other
embodiments, for example, the judgment performed in accor-
dance with the condition of step S121 may be performed at
the timing of step S117 executed in the above-described illus-
trative embodiment. The judgment performed in accordance
with the condition of step S125 may be performed at the
timing of step S121 executed in the above-described illustra-
tive embodiment. The judgment performed in accordance
with the condition of step S129 may be performed at the
timing of step S125 executed in the above-described illustra-
tive embodiment. The judgment performed in accordance
with the condition of step S117 may be performed at the
timing of step S129 executed in the above-described illustra-
tive embodiment.

[0159] (7) In the above-described illustrative embodiment,
ajudgment is made in step S153 of FIG. 16 based on whether
the update frequency information obtained in step S151 indi-
cates the compressed image included in the new video data is
determined as a non-target for transmission. In other embodi-
ments, for example, in step S153, a judgment may be made
based on whether the update frequency information obtained
in step S151 indicates the compressed image included in the
new video data is determined as a target for transmission. In
this case, when the compressed image is determined as a
target for transmission, the CPU 22 may make a positive
judgment and the routine may proceed to step S155. When the
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compressed image is determined as a non-target for transmis-
sion, the CPU 22 may make a negative judgment and the
routine proceed to step S159.

[0160] (8) In the above-described illustrative embodiment,
the server 20 transmits video data to each appropriate desti-
nation device. The sender device of the video data reproduces
video from video data obtained therein and displays thereon a
captured image of itself generated through the reproduction.
In other embodiments, for example, the server 20 may be
configured to transmit the video data to the sender device. In
this case, the sender device may be configured to display a
captured image corresponding to the received video data
based on the own video data transmitted from the server 20. In
this case, the layout information may include the status infor-
mation on the captured image of the sender device corre-
sponding to video data. The status information is associated
with the ID information of the sender device. In the server 20,
the CPU 22 may be configured to execute the update fre-
quency determining processing (refer to FIG. 15) for each
communication device identified by the ID information
included in the layout information. The determined update
frequency information may be stored in the update frequency
setting (e.g., step S73 of FIG. 8). The CPU 22 may be con-
figured to also execute the transfer determining processing
(refer to FIG. 16) for each of the communication devices 30,
71, 72, 73, 74, and 75, and one of the determination result
indicating “transfer necessary” and the determination result
indicating “transfer unnecessary” may be stored (e.g., step
S157 or S159). In step S91 of FIG. 9, a determination is made
as to whether video data of the sender device is transmitted to
the sender device itself. When a positive judgment is made in
step S91 (e.g., YES in step S91), the CPU 22 controls the
transmission of the video data (e.g., step S93 of FIG. 9).

What is claimed is:

1. A non-transitory computer-readable medium storing
computer readable instructions that, when executed by a pro-
cessor of a server configured to conduct a remote conference
via a network, perform a method comprising:

a first obtaining operation obtaining video data and identi-
fication information via a communication unit of the
server connected to the network, the video data being
based on an image captured in each of a plurality of
communication devices participating in a remote con-
ference, the video data including a plurality of inter-
frame coded image data and a plurality of intra-frame
coded image data, and the identification information
identifying each of the plurality of communication
devices;

a second obtaining operation obtaining layout information
from a first communication device via the communica-
tion unit of the server, the layout information including
a portion of identification information and status infor-
mation associated with the identification information in
avideo layout region of the first communication device,
the portion of the identification information identifying
a second communication device different from the first
communication device, the status information relating
to a display condition of each of a plurality of captured
images in the video layout region of the first communi-
cation device, each of the plurality of captured images
corresponding to the video data of a plurality of com-
munication devices other than the first communication
device and including the second communication device;
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a judgment operation judging, based on status information
associated with identification information of the second
communication device in the layout information,
whether a specific captured image is included in a video
display region, the specific captured image correspond-
ing to the video data of the second communication
device; and

a determination operation determining update frequency
information of the first communication device in
response to the judgment operation judging that the spe-
cific captured image is positioned outside the video dis-
play region, the update frequency information indicating
a timing at which the video data of the second commu-
nication device corresponding to the specific captured
image positioned outside the video display region is to
be updated, and the update frequency information set-
ting at least a portion of the plurality of inter-frame
coded image data included in the video data of the sec-
ond communication device as a non-target for transmis-
sion.

2. The non-transitory computer-readable medium accord-

ing to claim 1, wherein the method further comprises:

a transmission control operation controlling transmission
of, in response to the judging that the specific captured
image is positioned outside the video display region, the
video data of the second communication device in which
the portion of the plurality of inter-frame coded image
data set as a non-target for transmission are not included.

3. The non-transitory computer-readable medium accord-

ing to claim 2, wherein the determining operation further
comprises determining the update frequency information for
setting a portion of the plurality of intra-frame coded image
data as a non-target for transmission for the video data of the
second communication device in response to the judgment
operation judging that the captured image corresponding to
the video data of the second communication is positioned
outside the video display region, and

wherein the transmission control operation controls trans-
mission of the video data of the second communication
device in which the portion of the plurality of intra-
frame coded image data, set as the non-target for trans-
mission, are skipped.

4. The non-transitory computer-readable medium accord-

ing to claim 3, wherein the method further comprises:
judging, in response to obtaining the video data of the
second communication device and the identification
information by the first obtaining operation, whether a
specific coded image data included in the video data of
the second communication device is a non-target for
transmission set by the update frequency information of
the first communication,
wherein the transmission control operation further com-
prises:
causing transmission of, in response to judging that the
specific coded image data is a target for transmission,
the video data of the second communication device
including the specific coded image data; and

in response to judging that the specific coded image data
is a non-target for transmission, not performing trans-
mission of the video data of the second communica-
tion device including the specific coded image data to
the first communication device via the communica-
tion unit of the server.
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5. The non-transitory computer-readable medium accord-
ing to claim 1, wherein the determining operation further
comprises determining all of the plurality of inter-frame
coded image data included in the video data of the second
communication device as a non-target for transmission.

6. The non-transitory computer-readable medium accord-
ing to claim 1, wherein the status information, included in the
layout information from the first communication device,
includes position information indicating a distance to an edge
of'the video display region in a first direction, the first direc-
tion corresponding to a moving direction of the plurality of
captured images in the video layout region, and

wherein the determining operation further comprises:

determining the update frequency information to set a
portion of the plurality of inter-frame coded image
data as a non-target for transmission to be a first
interval for the video data of the second communica-
tion device when the position information included in
the status information associated with the identifica-
tion information of the second communication device
indicates that the distance is less than or equal to a
reference distance; and

determining the update frequency information to set a
portion of the plurality of inter-frame coded image
data as a non-target for transmission to be a second
interval for the video data of the second communica-
tion device when the position information included in
the status information associated with the identifica-
tion information of the second communication device
indicates that the distance is greater than the reference
distance, the second interval being greater than the
first interval.

7. The non-transitory computer-readable medium accord-
ing to claim 6, wherein the reference distance corresponds to
a width of the video display region in the moving direction.

8. The non-transitory computer-readable medium accord-
ing to claim 1, wherein the status information, included in the
layout information from the first communication device,
includes a total video play time, the total video play time
indicating a total display duration of each of the plurality of
captured images in the video display region,

wherein the determining operation further comprises:

determining the update frequency information to set a
portion of the plurality of inter-frame coded image
data as a non-target for transmission to be a first
interval for the video data of the second communica-
tion device when the total video play time included in
the status information associated with the identifica-
tion information of the second communication device
is a first total video play time; and

determining the update frequency information to set a
portion of the plurality of inter-frame coded image
data as a non-target for transmission to be a second
interval for the video data of the second communica-
tion device when the total video play time included in
the status information associated with the identifica-
tion information of the second communication device
is a second total video play time.

9. The non-transitory computer-readable medium accord-
ing to claim 8,

wherein the first total video play time is greater than the

second total video play time, and

wherein the first interval is less than the second interval.
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10. The non-transitory computer-readable medium accord- responding to the video data of the portion of the
ing to claim 1, further comprises: plurality of communication devices;
a third obtaining operation obtaining audio data and the a judgment operation judging, based on status informa-

identification information via the communication unit of
the server, the audio data being based on audio collected
in each of the plurality of communication devices iden-
tified by the identification information; and

a storing operation storing a total audio play time of the

audio data and the identification information in associa-
tion with each other, the total audio play time indicating
a total play duration of the audio data in a specific com-
munication device,

wherein the determining operation further comprises:

determining the update frequency information to set a
portion of the plurality of inter-frame coded image
data as a non-target for transmission to be a first
interval for the video data of the second communica-
tion device when the total audio play time associated
with the identification information of the second com-
munication device is a first total audio play time; and

determining the update frequency information to set a
portion of the plurality of inter-frame coded image
data as a non-target for transmission to be a second
interval for the video data of the second communica-
tion device, when the total audio play time associated
with the identification information of the second com-
munication device is a second total audio play time.

tion associated with identification information of the
second communication device in the layout informa-
tion, whether a specific captured image is included in
a video display region of the first communication
device, the specific captured image corresponding to
the video data of the second communication device;
and
a determination operation determining update fre-
quency information of the first communication device
inresponse to judging that the specific captured image
is positioned outside the video display region, the
update frequency information indicating a timing at
which the video data of the second communication
device corresponding to the specific captured image
positioned outside the video display region is to be
updated, and the update frequency information set-
ting at least a portion of the plurality of inter-frame
coded image data included in the video data of the
second communication device as a non-target for
transmission.
13. The server according to claim 12, wherein the method
further comprises:
a transmission control operation controlling transmission
of, in response to judging that that the specific captured

11. The non-transitory computer-readable medium accord- image is positioned outside the video display region, the

ing to claim 10, video data of the second communication device in which

wherein the first total audio play time is greater than the the portion of the plurality of inter-frame coded image

second total audio play time, and data set as a non-target for transmission are not included.

wherein the first interval is less than the second interval. 14. A non-transitory computer-readable medium storing

12. A server configured to conduct a remote conference via computer readable instructions that, when executed by a pro-

a network comprising: cessor of a server configured to conduct a remote conference
a communication unit configured to connect to the net- via a network, perform a method comprising:

work; a first obtaining operation obtaining video data and identi-

a processor; and fication information via a communication unit of the

a memory storing computer readable instructions that, server connected to the network, the video data being

when executed by the processor, perform a method com-

prising:

a first obtaining operation obtaining video data and iden-
tification information via the communication unit of
the server connected to the network, the video data
being based on an image captured in each of a plural-
ity of communication devices conducting a remote
conference, the video data including a plurality of
inter-frame coded image data and a plurality of intra-
frame coded image data, and the identification infor-
mation identifying each of the plurality of communi-
cation devices;

a second obtaining operation obtaining layout informa-
tion from a first communication device via the com-
munication unit, the layout information including at
least a portion of the identification information and
status information associated with the identification
information in a video layout region of the first com-
munication device, the portion of the identification
information identifying a portion of the plurality of
communication devices including a second commu-
nication device different from the first communica-
tion device, the status information relating to a display
condition of each of a plurality of captured images in
the video layout region of the first communication
device, each of the plurality of captured images cor-

based on an image captured in each of a plurality of
communication devices participating in a remote con-
ference, the video data including a plurality of inter-
frame coded image data and a plurality of intra-frame
coded image data, and the identification information
identifying each of the plurality of communication
devices;

a second obtaining operation obtaining layout information
and identification information from each of the plurality
of communication devices via the communication unit
of the server, the layout information including at least a
portion of the identification information and status infor-
mation associated with the identification information in
a video layout region of a specific communication
device, the status information relating to a display con-
dition of each of a plurality of captured images in a video
layout region of the specific communication device,
each of the plurality of captured images corresponding
to the video data of a portion of the plurality of commu-
nication devices corresponding to the portion of the
identification information, the specific communication
device being one of the plurality of communication
devices;

a storing operation storing, in a storage device of the server,
the layout information and the identification informa-
tion in association with each other;
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a judgment operation judging, for the layout information
associated with the identification information other than
identification information of the specific communica-
tion device, whether a specific captured image is
included in a video display region of each of the plurality
of communication devices other than the specific com-
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display region is to be updated, and the update frequency
information setting at least a portion of the plurality of
inter-frame coded image data included in the video data
of the specific communication device as a non-target for
transmission.

15. The non-transitory computer-readable medium accord-

munication device based on status information associ- ing to claim 14, wherein the method further comprises:

ated with the identification information of the specific . . . .
a transmission control operation controlling transmission

communication device in the layout information associ-
ated with the identification information other than the
identification information of the specific communica-
tion device; and

a determination operation determining update frequency
information in response to the judgment operation judg-
ing that the specific captured image is positioned outside
the video display region, the update frequency informa-
tion indicating a timing at which the video data of the
specific communication device corresponding to the
specific captured image positioned outside the video

of, in response to judging that the specific captured
image is positioned outside the video display region, the
video data of the specific communication device to a
communication device identified by identification infor-
mation associated with layout information which is a
subject to the judgment operation, the portion of the
plurality of inter-frame coded image data set as a non-
target for transmission are not included in the video data
of the specific communication device to be transmitted.
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