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(57) Abstract: An image processing device is coupled to electronic information terminals via a communication network. The image
processing device includes: an image acquisition unit configured to acquire an image; a video generation unit configured to generate
video in a predetermined format from the image acquired by the image acquisition unit; a distribution unit configured to distribute
the video generated by the video generation unit to the electronic information terminals; a communication unit configured to receive
an operation event related to an operation performed to the video distributed to the electronic information terminals, from each of the
electronic information terminals; and an electronic information terminal identification unit configured to identify an electronic in -
formation terminal on which an operation event is performed, based on identification information added to the operation event.
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Description
Title of Invention: IMAGE PROCESSING DEVICE, IMAGE DIS-

TRIBUTION SYSTEM, AND IMAGE PROCESSING METHOD
Technical Field

[0001]  The present invention relates to image processing devices, image distribution
systems, and image processing methods.
Background Art

[0002] In recent years, an electronic information board called an interactive white board
(IWB) has been widely used. The interactive white board has a configuration
combining a display made of a flat panel such as a liquid crystal panel, a touch panel
serving as a coordinate detection device that detects coordinates of a position on a
display surface of the display where an indicator for input such as an input pen or a
finger touches, and a control device that causes an image including a character, a
number, or a figure written on the display surface of the display to be displayed based
on coordinate data output from the coordinate detection device. With such kind of
device, conference material and/or the like can be enlarged and displayed on the
display, and writing can be performed on the display surface of the display with the
indicator such as an input pen or a finger.

[0003] The interactive white board can be coupled to an electronic information terminal
such as a tablet computer via a wireless local area network (LAN) or the like. An
image on the display of the interactive white board can be displayed on the electronic
information terminal. A writing operation and the like can be performed on the image
also with the electronic information terminal. An operation event performed on the
electronic information terminal is transmitted to the interactive white board, processed
as an operation event of the interactive white board, and displayed on the display.

[0004]  For such an interactive white board, there has been a demand for coupling the in-
teractive white board to the electronic information terminal to distribute an image,
performing an operation such as drawing with the electronic information terminal, and
displaying drawing content in the electronic information terminal on the display as an
operation event in the interactive white board based on the operation performed with
the electronic information terminal.

[0005]  Patent Literature 1 discloses an image distribution system in which, in transmitting
video from a server to an electronic information terminal, the server draws a plurality
of images on a browser as hyper text markup language (HTML) 5 content, and dis-

tributes the drawn images to the electronic information terminal as compressed data.

Summary of Invention
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[0006]

[0007]

[0008]

[0009]

Technical Problem

However, in the invention disclosed in Patent Literature 1, specific processing is not
disclosed for each operation event in a case in which operation events are transmitted
from a plurality of electronic information terminals to the image displayed on each
electronic information terminal.

The present invention is made in view of such a situation, and has an object to
provide an image processing device, an image distribution system, and an image
processing method that can appropriately process operation events from a plurality of
electronic information terminals.

Solution to Problem

In order to solve the abovementioned problem, an image processing device is
coupled to electronic information terminals via a communication network. The image
processing device includes: an image acquisition unit, a video generation unit, a dis-
tribution unit, a communication unit, and an electronic information terminal identi-
fication unit. The image acquisition unit is configured to acquire an image. The video
generation unit is configured to generate video in a predetermined format from the
image acquired by the image acquisition unit. The distribution unit is configured to
distribute the video generated by the video generation unit to the electronic information
terminals. The communication unit is configured to receive an operation event related
to an operation performed to the video distributed to the electronic information
terminals, from each of the electronic information terminals. The electronic in-
formation terminal identification unit is configured to identify an electronic in-
formation terminal on which an operation event is performed, based on identification

information added to the operation event.
Advantageous Effects of Invention

According to the present invention, operation events from a plurality of electronic in-
formation terminals can be appropriately processed by an image processing device.
Brief Description of Drawings
[fig.1]Fig. 1 is a block diagram illustrating a configuration of an image distribution
system according to a first embodiment of the present invention.

[fig.2]Fig. 2 is a configuration diagram illustrating a hardware configuration of an ap-
plication server.

[fig.3]Fig. 3 is a functional block diagram of the application server used for the image
distribution system.

[fig.4]Fig. 4 is a functional block diagram of an electronic processing terminal used for
the image distribution system.

[fig.5]Fig. 5 is a diagram illustrating a procedure of preparation for receiving video in
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the image distribution system.

[fig.6]Fig. 6 is a diagram illustrating a procedure for distributing compressed video in
the image distribution system.

[fig.7]Fig. 7 is a diagram illustrating a procedure for inputting an operation event in the
image distribution system.

[fig.8]Fig. 8 is a block diagram illustrating a configuration of an electronic information
board system according to a second embodiment of the present invention.

[fig.9]Fig. 9 is a functional block diagram of an electronic information board used for
the electronic information board system.

[fig.10]Fig. 10 is a diagram illustrating a procedure for distributing compressed video
in the electronic information board system.

[fig.11]Fig. 11 is a diagram illustrating a procedure for inputting an operation event in
the electronic information board system.

Description of Embodiments

The following describes an image processing device, an image distribution system,
and an image processing method according to embodiments of the present invention.

First embodiment

First, the following describes a first embodiment of the present invention. In the
image distribution system, an application server serving as an image processing device
draws HTML content, and distributes a resulting image to an electronic processing
terminal as video.

Fig. 1 is a block diagram illustrating a configuration of the image distribution system
according to the first embodiment of the present invention. The image distribution
system according to this embodiment includes an application server 10 and a plurality
of electronic information terminals 20 (20-1, 20-2, ..., 20-n) coupled to the application
server 10 via a wireless local area network (LAN). The wireless LAN is used for an
intra-company network, for example. The application server 10 can be coupled to the
electronic information terminal 20 via various wired or wireless communication
networks such as a wired LAN and the Internet, not limited to the wireless LAN.

Fig. 2 is a configuration diagram illustrating a hardware configuration of the ap-
plication server according to the first embodiment of the present invention. As il-
lustrated in Fig. 2, a central processing unit (CPU) 501, a read only memory (ROM)
502, a random access memory (RAM) 503, a hard disc drive (HDD) 504, a hard disk
controller (HDC) 505, a media drive 507, a display (image display device) 508, an
interface (I/F) 509, a keyboard 511, a mouse 512, a microphone 513, a speaker 514,
and a graphics processing unit (GPU) 515 are coupled to each other via an extension

bus line 520 to construct the application server 10.
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[0012]

[0013]

[0014]

The CPU 501 controls the entire operation of the application server 10. The ROM 502
stores therein a computer program used for driving the CPU 501 such as an IPL. The
RAM 503 is used as a work area for the CPU 501. The HDD 504 stores therein various
pieces of data such as a computer program. The HDC 505 controls reading or writing
of various pieces of data from/to the HDD 504 in accordance with control performed
by the CPU 501. The media drive 507 controls reading or writing (storing) of data
from/to a recording medium 506 such as a flash memory. The display 508 displays
various pieces of information. The I/F 509 is used for transmitting data via a commu-
nication network and coupling a dongle. A ROM 516 storing therein a computer
program used for driving the GPU 515 and a RAM 517 used as a work area for the
GPU 515 are coupled to the GPU 515. The extension bus line 520 includes an address
bus, a data bus, and/or the like for electrically coupling the components described
above.

When the CPU 501 executes predetermined video distribution software, the ap-
plication server 10 illustrated in Fig. 1 implements an application 100 and a video dis-
tribution service 200 that distributes a plurality of images generated by the application
100 as video.

The electronic information terminal 20 is a notebook-type personal computer, a tablet
computer, or the like, and operates based on various operating systems (OSs) such as
10S, Android (registered trademark), windows (registered trademark), and macOS
(registered trademark).

The following schematically describes an operation of the image distribution system
based on Fig. 1. The application 100 sends out an image to be distributed to the
electronic information terminal 20, to the video distribution service 200 (Step S1). The
video distribution service 200 transmits a plurality of images as a drawing result of the
application 100 to the electronic information terminal 20 (Step S2). In this example,
the images are distributed from one application server 10 to a plurality of (n) electronic
information terminals 20-1, 20-2, ..., 20-n at the same time.

Each electronic information terminal 20 displays the distributed video, and performs
drawing on the video in response to a touch operation or a mouse operation performed
to the displayed video. The operation events such as the touch operation or the mouse
operation are transmitted to the video distribution service 200 of the application server
10 (Step S3).

The video distribution service 200 that has received the operation event from the
electronic information terminal 20 sends out the operation event to the application 100
(Step S4), and the application 100 that has received the operation event performs
processing in accordance with the operation. In this way, a result of processing of the

operation event is distributed as video, so that a user using a communication terminal
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[0016]

[0017]

can perform an interactive operation. In this case, a distribution service input/output
unit 210 (refer to Fig. 3) functions as an identification information adder, and adds a
terminal ID (for example, 1, 2, 3, ..., n) for identifying the electronic information
terminal 20 to the operation event to be sent out to the application 100. Due to this, the
application 100 can determine the electronic information terminal 20 from which the
operation event is transmitted.

Next, the following describes a configuration of the image processing device in the
image distribution system. Fig. 3 is a functional block diagram of the image processing
device used for the image distribution system.

As described above, the application server 10 includes the application 100 and the
video distribution service 200. The application 100 provides the user with a function in
cooperation with the video distribution service 200, and generates an image to be dis-
tributed. The application 100 includes a function execution unit 110, an application
input/output unit 120, and a frame output unit 130.

The video distribution service 200 is a general term for modules of the application
server 10 in a video distribution system. The video distribution service 200 includes
the distribution service input/output unit 210, a distribution control unit 220, a dis-
tribution information management unit 230, a communication control unit 240, an
encoder control unit 250, a video encoder unit 260, and a capture unit 270. The dis-
tribution control unit 220, the distribution information management unit 230, and the
communication control unit 240 constitute a distribution module 280, and the encoder
control unit 250 and the video encoder unit 260 constitute a codec module 290.

The function execution unit 110 is a module that executes a function specific to the
application server 10. The application input/output unit 120 receives the operation
event that is the data output from the distribution service input/output unit 210. The ap-
plication input/output unit 120 converts the received data into a format that can be
processed by the function execution unit 110 and sends out the converted data. The ap-
plication input/output unit 120 transmits data regarding service start, service stop, and/
or the like to the distribution service input/output unit 210.

The frame output unit 130 functions as a video generation unit and outputs an image
to be distributed as video. For example, the frame output unit 130 outputs an image as
an RGB bitmap as video compressed in H.264/AVC format.

The video distribution service 200 is a general term for modules of the server in the
video distribution system. The distribution service input/output unit 210 receives data
regarding service start, service stop, and/or the like output from the application input/
output unit 120. The distribution service input/output unit 210 transmits data such as an
operation event to the application input/output unit 120. The distribution information

management unit 230 manages video encode setting related to distribution, and in-
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formation of the electronic information terminal 20 being coupled. The communication
control unit 240 functions as a communication unit for communicating with the
electronic information terminal 20. The distribution control unit 220 controls the entire
distribution, activates the codec module 290, and gives an end instruction.

The encoder control unit 250 acquires a frame image at a frame rate designated by the
distribution control unit 220, and sends out the acquired frame image to the video
encoder unit 260. The video encoder unit 260 generates compressed data from the
acquired image. The capture unit 270 functions as an image acquisition unit, and
acquires the frame image output from the frame output unit 130 of the application 100.

The following describes the electronic information terminal 20. The electronic in-
formation terminal 20 basically has a hardware configuration similar to the application
server illustrated in Fig. 2, so that the description of the hardware is omitted. Fig. 4 is a
functional block diagram of the electronic processing terminal used for the image dis-
tribution system. The electronic information terminal 20 includes a graphical user
interface (GUI) unit 310, a distribution information management unit 320, an overall
control unit 330, a communication control unit 340, a reproduction control unit 350,
and a video decoder unit 360.

The GUI unit 310 displays a user interface (UI). The overall control unit 330
performs overall control such as start and disconnection instructions of commu-
nication. The distribution information management unit 320 holds information
regarding distribution, for example, the video encode setting. The communication
control unit 340 controls communication with the application server 10, and transmits
and receives data to/from the video distribution service 200 of the application server
10. The reproduction control unit 350 puts the compressed data into the video decoder
unit. The video decoder unit 360 decodes the compressed data to display the decoded
data.

The following describes an operation of the image distribution system according to
the first embodiment. The operation is performed in the following order: preparation
for receiving video, distribution of the compressed data, and input of the operation
event. Fig. 5 is a diagram illustrating a procedure of preparation for receiving video in
the image distribution system. Fig. 5 illustrates a processing procedure from when the
electronic information terminal 20 is coupled to the video distribution service 200 of
the application server 10 until preparation for receiving video is completed. First, the
communication control unit 340 of the electronic information terminal 20 transmits an
acquisition request for an encode parameter to the communication control unit 240 of
the video distribution service 200 (Step S10). When receiving the acquisition request
for an encode parameter, the communication control unit 240 of the video distribution

service 200 acquires the encode parameter from the distribution information
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management unit 230, and transmits the encode parameter as a response to the
electronic information terminal 20 (Step S20).

Subsequently, the communication control unit 240 of the electronic information
terminal 20 requests the communication control unit 240 of the video distribution
service 200 to establish a session for upload (Step S30). When receiving the request to
establish the session for upload, the communication control unit 240 of the video dis-
tribution service 200 transmits a response on completion of the establishment of the
session for upload (Step S40). In this case, the session for upload is a network
connection for transmitting the operation event and/or the like from the electronic in-
formation terminal 20 to the video distribution service 200, and maintains a coupled
state at all times.

The communication control unit 340 of the electronic information terminal 20
requests the communication control unit 240 of the video distribution service 200 to
establish a session for download (Step S50). When receiving the request to establish
the session for download, the communication control unit 240 of the video distribution
service 200 transmits a response on completion of the establishment of the session for
download (Step S60). In this case, the session for download is a network connection
for transmitting video and/or the like from the video distribution service 200 to the
electronic information terminal 20, and maintains a coupled state at all times.

When the session for download is completely established, the preparation for
receiving video performed by the electronic information terminal 20 is completed. The
session for download and the session for upload are separately established in this em-
bodiment, but can be implemented without being separated.

The following describes a procedure for distributing the compressed data from the
application server 10 to the electronic information terminal 20. Fig. 6 is a diagram il-
lustrating the procedure for distributing the compressed data in the image distribution
system. The frame output unit 130 of the application 100 sends out the image to be dis-
tributed as video to the capture unit 270 of the video distribution service 200 (Step
S100). As a method of sending out the image, the frame output unit 130 sends out the
image to the capture unit 270. Alternatively, a buffer that is for storing an image and
shared by the frame output unit 130 and the capture unit 270 may be disposed, the
frame output unit 130 may write the image to the buffer for storing an image, and the
capture unit 270 may acquire the image of the buffer for storing an image.

Subsequently, the image acquired by the capture unit 270 of the video distribution
service 200 is encoded into frame data compressed by the video encoder unit 260 (Step
S110). When the encoding is completed, the video encoder unit 260 outputs the
compressed frame data to the communication control unit 240, and the communication

control unit 240 transmits the compressed data to the electronic information terminal
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20 (Step S120). In this case, the compressed data is transmitted to all of the electronic
information terminals 20 being coupled, so that the electronic information terminals 20
being coupled can share the same video.

S100, S110, and S120 described above represent a series of processing for dis-
tributing one frame of the video, and the series of processing are repeated so that the
compressed data can be continuously distributed (Steps S130, S140, S150...).

The following describes a procedure for inputting the operation event in the
electronic information terminal 20. Fig. 7 is a diagram illustrating a procedure for
inputting the operation event in the image distribution system. Fig. 7 illustrates a
processing procedure in a case in which the user of the electronic information terminal
20 performs a mouse operation to the video displayed on the electronic information
terminal 20.

First, the electronic information terminal 20 transmits operation event information
including a type of the operation event, coordinates, and/or the like to the commu-
nication control unit 240 of the video distribution service 200 (Step S200). The com-
munication control unit 240 sends out the received operation event information to the
distribution service input/output unit 210, and the distribution service input/output unit
210 adds a specific terminal ID (for example, 1, 2, ..., n) for identifying the electronic
information terminal 20 to the operation event information and sends out the operation
event information to the application input/output unit 120 (Step S210).

Subsequently, when receiving the operation event information, the application input/
output unit 120 converts the operation event information into a function execution
command in a format that can be executed by the function execution unit 110, and
sends out the function execution command to the function execution unit 110 (Step
S5220). The application input/output unit 120 processes the operation event information
for each terminal ID added to the operation event information, and generates the
function execution command for each terminal ID. That is, the application input/output
unit 120 functions as an electronic information terminal identification unit for
identifying the electronic information terminal. The function execution unit 110
executes the given function execution command (Step S230).

Accordingly, operation events performed on a plurality of electronic information
terminals 20 (20-1 to 20-n) are executed by the application 100 while being divided
into operation events of respective electronic terminals.

With the image distribution system according to this embodiment, the operation
events from a plurality of electronic information terminals can be divided and appro-
priately processed.

Modification of first embodiment

The following describes a modification of the first embodiment. In the image dis-
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tribution system according to the modification, the electronic information terminal 20
adds a terminal ID of the electronic information terminal 20 itself (for example, 1, 2, 3,
..., ) as identification information to the operation event. That is, as illustrated in Fig.
4 with a virtual line, the electronic information terminal 20 includes an identification
information adder 370 serving as the identification information adder. The terminal ID
added by the identification information adder 370 is transmitted together with the
operation event to the application server 10.

In the application server 10, the distribution service input/output unit 210 (refer to Fig.
3) does not add the terminal ID. The application input/output unit 120 of the ap-
plication server 10 determines which electronic information terminal 20 executes the
operation event based on the terminal ID from the electronic information terminal 20.
Subsequent processing is the same as of the application server 10 according to the first
embodiment.

Also in this modification, the operation events performed on a plurality of electronic
information terminals 20 (20-1 to 20-n) are executed by the application 100 while
being divided into operation events of respective electronic terminals. Accordingly, the
operation events from a plurality of electronic information terminals can be divided
and appropriately processed.

Second embodiment

The following describes a second embodiment of the present invention. In the second
embodiment of the present invention, the image processing device is applied to an
electronic information board system. The electronic information board includes a
display such as a liquid crystal panel, a touch panel serving as a coordinate detection
device that detects coordinates of a position on a display surface of the display where
an indicator for input such as an input pen or a finger touches, and a control device that
causes an image, whose examples include characters, numbers, and figures, written on
the display surface of the display to be displayed based on coordinate data output from
the coordinate detection device. In such kind of device, conference material and/or the
like can be enlarged and displayed on the display, and writing can be performed on the
display surface of the display with the indicator such as an input pen or a finger.

Fig. 8 is a block diagram illustrating a configuration of the electronic information
board system according to the second embodiment of the present invention. The
electronic information board system according to this embodiment includes an in-
teractive white board 40 serving as the electronic information board and a plurality of
electronic information terminals 20 (20-1, 20-2, ..., 20-n) coupled to the interactive
white board 40 via a wireless local area network (LAN). The wireless LAN is used for
an intra-company network, for example. The interactive white board 40 can be coupled

to the electronic information terminal 20 via various wired or wireless communication
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networks such as a wired LAN and the Internet, not limited to the wireless LAN.

The interactive white board 40 includes a touch panel 519 illustrated in Fig. 2 with a
dashed line in addition to the hardware configuration of the application server 10 il-
lustrated in Fig. 2. With the touch panel 519, coordinates of a position on the display
508 where an input pen or a finger touches are detected. In the interactive white board
40, the display 508 has a large screen such as a liquid crystal display. When the CPU
501 executes predetermined software, a white board application 400 and the video dis-
tribution service 200 are implemented.

The electronic information terminal 20 is a notebook-type personal computer, a tablet
computer, or the like, and operates based on various operating systems (OSs) such as
10S, Android (registered trademark), windows (registered trademark), and macOS
(registered trademark). The configuration of the electronic information terminal 20 is
the same as in the first embodiment (refer to Fig. 4).

The following schematically describes an operation of the electronic information
board system based on Fig. 8. In the interactive white board 40, the white board ap-
plication 400 detects a stroke of writing on a display 50 with an input pen or a finger or
an operation of a page through the touch panel. The white board application 400 draws
a stroke 51 or the like on the display 508 based on the operation event detected through
the touch panel.

The white board application 400 outputs an image (white board image) on the
display 508 to be distributed to the electronic information terminal 20, and transmits a
drawing result to the video distribution service 200 (Step S11). The video distribution
service 200 converts a plurality of images as the drawing result of the white board ap-
plication 400 into compressed data, and distributes the compressed data to each
electronic information terminal 20 (Step S12). In this example, the images are dis-
tributed from one interactive white board 40 to a plurality of (n) electronic information
terminals 20-1, 20-2, ..., 20-n at the same time.

The electronic information terminal 20 displays the distributed white board video
that is acquired, a touch operation or a mouse operation is performed on the displayed
video, and the electronic information terminal 20 can perform drawing of a stroke or
the like on the displayed video (operation event). The operation event is transmitted to
the video distribution service 200 of the application server 10 (Step S13).

The video distribution service 200 that has received the operation event sends out the
operation event to the white board application 400 (Step S14). The white board ap-
plication 400 that has received the operation event performs processing corresponding
to the operation, that is, drawing of the stroke 51 or the like on the display 508. The
operation event input to the white board application 400 is accompanied with co-

ordinate information. Thus, the function execution unit 410 generates a stroke from the
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coordinate information to perform drawing on the image on the display 508. Ac-
cordingly, the electronic information terminal 20 can draw a stroke on the display 508
of the interactive white board 40 through remote control.

A result of processing of the operation event is distributed as video to the electronic
information terminal 20 again, so that the user using the electronic information
terminal 20 can perform an interactive operation.

The distribution service input/output unit 210 adds the terminal ID for identifying the
electronic information terminal 20 to the operation event and sends out the operation
event to the white board application 400, so that the white board application 400 can
determine the electronic information terminal 20 from which the operation event is
transmitted. Thus, operations in a plurality of electronic information terminals 20 are
prevented from being mixed up.

The following describes a configuration of the interactive white board 40. Fig. 9 is a
functional block diagram of the electronic information board.

The interactive white board 40 includes the white board application 400 and the
video distribution service 200 as described above. The white board application 400
provides the user of the interactive white board 40 with a function as a white board in
cooperation with the video distribution service 200. The white board application 400
implements the function of the interactive white board 40, and generates an image to
be distributed to the electronic information terminal 20. The white board application
400 includes the function execution unit 410, an application input/output unit 420, a
frame output unit 430, an image display control unit 440, and a touch panel control
unit 450. The video distribution service 200 is a general term for modules of the in-
teractive white board 40 in the video distribution system. The video distribution
service 200 has the same configuration as the video distribution service 200 according
to the first embodiment. That is, the video distribution service 200 includes the dis-
tribution service input/output unit 210, the distribution control unit 220, the dis-
tribution information management unit 230, the communication control unit 240, the
encoder control unit 250, the video encoder unit 260, and the capture unit 270. The dis-
tribution control unit 220, the distribution information management unit 230, and the
communication control unit 240 constitute the distribution module 280, and the
encoder control unit 250 and the video encoder unit 260 constitute the codec module
290.

The function execution unit 410 is a module that executes a function specific to the
interactive white board. That is, the function execution unit 410 draws an image to be
displayed on the display 508, or a stroke based on a drawing command. The ap-
plication input/output unit 420 receives the data output from the distribution service

input/output unit 210, for example, the operation event. The function execution unit
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[0036]

410 converts the received data into a format that can be processed by the function
execution unit 410 to be sent out. The function execution unit 410 transmits data
regarding service start, service stop, and/or the like to the distribution service input/
output unit 210. The frame output unit 430 outputs an image to be distributed as video.
For example, the frame output unit 430 outputs an image as an RGB bitmap as data
compressed in H.264/AVC format.

The image display control unit 440 receives a drawing signal from the function
execution unit 410, and controls image display of the display 508. The touch panel
control unit 450 receives a detection signal from the touch panel, and outputs the
detection signal to the function execution unit 410.

The following describes processing in the electronic information board system
according to this embodiment. The operation is performed in the following order:
preparation for receiving video, distribution of the compressed data, and input of the
operation event. A procedure of preparation for receiving video in the electronic in-
formation board system is the same as the procedure according to the first embodiment
illustrated in Fig. 5.

The following describes a procedure for distributing the compressed data from the in-
teractive white board 40 to the electronic information terminal 20. Fig. 10 is a diagram
illustrating a procedure for distributing the compressed data in the electronic in-
formation board system. The frame output unit 430 of the white board application 400
sends out the image to be distributed as video to the capture unit 270 of the video dis-
tribution service 200 (Step S300). As a method of sending out the image, for example,
the frame output unit 430 may directly transmit the image to the capture unit 270. Al-
ternatively, a buffer that is for storing an image and shared by the frame output unit
430 and the capture unit 270 may be disposed, the frame output unit 430 may write the
image to the buffer for storing an image, and the capture unit 270 may acquire the
image of the buffer for storing an image.

Subsequently, the image acquired by the capture unit 270 of the video distribution
service 200 is encoded into frame data compressed by the video encoder unit 260 (Step
S310). When the encoding is completed, the video encoder unit 260 passes the
compressed frame data to the communication control unit 240, and the communication
control unit 240 transmits the compressed data to the electronic information terminal
20 (Step S320). In this case, the compressed data is transmitted to all of the electronic
information terminals 20 being coupled, so that the electronic information terminals 20
being coupled can share the same white board video.

Steps S300, S310, and S320 described above represent a series of processing for dis-
tributing one frame of the video, and the series of processing are repeated so that the

compressed data generated from the white board image can be continuously distributed
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(Steps S330, S340, S350...).

The white board image distributed from the interactive white board 40 to each
electronic information terminal 20 is not a screen itself displayed on the display 508 by
the white board application 400, but a canvas image in which a stroke or the like are
drawn. The white board image does not include a UI pen mode change button or an
eraser button for operating the white board.

This setting can be changed as needed. In this embodiment, an arbitrary image output
from the white board application 400 can be distributed, so that an image not including
a Ul can be distributed. In this way, this embodiment can prevent an image unneeded
by the user of the electronic information terminal 20 from being displayed.

The following describes a procedure for inputting the operation event in the
electronic information terminal 20. Fig. 11 is a diagram illustrating the procedure for
inputting the operation event in the electronic information board system. Fig. 10 il-
lustrates a processing procedure in a case in which the user of the electronic in-
formation terminal 20 performs a mouse operation to the white board video displayed
on the electronic information terminal 20.

First, the electronic information terminal 20 transmits operation event information
including a type of the operation event, coordinates, and/or the like to the commu-
nication control unit 240 of the video distribution service 200 (Step S400). The com-
munication control unit 240 sends out the received operation event information to the
distribution service input/output unit 210, and the distribution service input/output unit
210 adds the terminal ID (for example, 1, 2, ..., n) for identifying the electronic in-
formation terminal 20 to the operation event information and sends out the operation
event information to the application input/output unit 420.

Subsequently, when receiving the operation event information, the application input/
output unit 420 converts the operation event information into a function execution
command in a format that can be executed by the function execution unit 410, and
sends out the function execution command to the function execution unit 410 (Step
S420). The application input/output unit 420 processes the operation event information
for each terminal ID added to the operation event information, and generates the
function execution command for each terminal ID. That is, the application input/output
unit 420 functions as an electronic information terminal identification unit for
identifying the electronic information terminal. The function execution unit 410
executes the given function execution command (Step S430).

Accordingly, operation events performed on a plurality of electronic information
terminals 20 (20-1 to 20-n) are executed by the white board application 400 while
being divided into operation events of respective electronic terminals.

As described above, when the user of the electronic information terminal 20 performs
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an operation such as a mouse operation to the white board video displayed on the
electronic information terminal 20, the stroke 51 is displayed on the display 508 of the
interactive white board 40 in which the white board application 400 operates, and the
displayed result is displayed on the electronic information terminal 20 as video. The
terminal ID is added to the operation event information, so that the application input/
output unit can generate a stroke drawing command for each electronic information
terminal 20, that is, for each user.

Accordingly, strokes are not mixed up even when a plurality of users transmit
operation events at the same time, and the strokes intended by all the users that have
input the operation events are drawn.

The video of the white board on which the strokes are displayed is distributed to the
other electronic information terminals 20, so that material can be displayed on the in-
teractive white board 40, a plurality of users can share the video, and the users can
perform writing on the material.

Modification of second embodiment

The following describes a modification of the second embodiment. In the electronic
information board system according to this embodiment, the electronic information
terminal 20 adds a terminal ID of the electronic information terminal 20 itself (for
example, 1, 2, 3, ..., n) as identification information to the operation event. That is, as
illustrated in Fig. 4 with a virtual line, the electronic information terminal 20 includes
the identification information adder 370 serving as the identification information
adder. The terminal ID added by the identification information adder 370 is transmitted
together with the operation event to the interactive white board 40.

In the interactive white board 40, the distribution service input/output unit 210 (refer
to Fig. 9) does not add the terminal ID. The application input/output unit 420 of the in-
teractive white board 40 determines which electronic information terminal 20 executes
the operation event based on the terminal ID from the electronic information terminal
20. Subsequent processing is the same as of the interactive white board 40 according to
the second embodiment.

Also in this embodiment, when the user of the electronic information terminal 20
performs an operation such as a mouse operation to the white board video displayed on
the electronic information terminal 20, the stroke 51 is displayed on the display 508 of
the interactive white board 40 in which the white board application 400 operates, and
the displayed result is displayed on the electronic information terminal 20 as video.
The terminal ID is added to the operation event information, so that the application
input/output unit can generate a stroke drawing command for each electronic in-
formation terminal 20, that is, for each user.

Accordingly, strokes are not mixed up even when a plurality of users transmit
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operation events at the same time, and the strokes intended by all the users that have
input the operation events are drawn.

The video of the white board on which the strokes are displayed is distributed to the
other electronic information terminals 20, so that material can be displayed on the in-
teractive white board 40, a plurality of users can share the video, and the users can
perform writing on the material.

Configuration, action, and effect of aspects of present invention

First aspect

This aspect has a feature that the application server 10 coupled to the electronic in-
formation terminals 20 via a wireless LAN includes is provided. The application server
10 includes the capture unit 270 that acquires an image, the frame output unit 130 that
generates video in a predetermined format from the image acquired by the capture unit
270, the distribution control unit 220 that distributes the video generated by the frame
output unit 130 to the electronic information terminals 20, the communication control
unit 240 that receives the operation event related to the operation performed to the
video distributed to the electronic information terminals 20, from each electronic in-
formation terminal 20, and the application input/output unit 120 that identifies an
electronic information terminal 20 on which an operation event is performed based on
the identification information added to the operation event.

According to this aspect, the application input/output unit 120 determines the
electronic information terminal 20 from which the operation event is transmitted based
on the identification information. Accordingly, operation events from a plurality of
electronic information terminals can be appropriately processed on the display.

Second aspect

This aspect has a feature that the application input/output unit 120 that processes
each operation event for each electronic information terminal based on the identi-
fication information is disposed.

According to this aspect, each operation event is processed for each electronic in-
formation terminal. Accordingly, operation events from a plurality of electronic in-
formation terminals can be divided and processed.

Third aspect

This aspect has a feature that the distribution service input/output unit 210 that adds
the terminal ID indicating which electronic information terminal 20 has performed the
operation, to the operation event, is disposed.

According to this aspect, the distribution service input/output unit 210 can add the
terminal ID to the operation event. Accordingly, operation events from a plurality of
electronic information terminals can be appropriately processed.

Fourth aspect
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This aspect has a feature that an image distribution system including the electronic in-
formation terminals 20 and the application server 10 coupled to the electronic in-
formation terminals 20 via a wireless LAN is provided. The application server 10
includes the capture unit 270 that acquires an image, the frame output unit 130 that
generates video in a predetermined format from the image acquired by the capture unit
270, and the distribution control unit 220 that distributes the video generated by the
frame output unit 130 to the electronic information terminals 20. Each electronic in-
formation terminal 20 includes the communication control unit 240 that receives the
operation event related to the operation performed to the video distributed to the
electronic information terminals 20, from each electronic information terminal 20, and
the application input/output unit 120 that identifies an electronic information terminal
20 on which an operation event is performed based on the identification information
added to the operation event.

According to this aspect, the application server 10 is coupled to the electronic in-
formation terminal 20 via a wireless LAN to construct the image distribution system.
Accordingly, the application server 10 and the electronic information terminal 20 can
share the processing based on the operation event on the electronic information
terminal 20 and the application server 10.

Fifth aspect

In this aspect, each electronic information terminal 20 includes the identification in-
formation adder 370 that adds the terminal ID to the operation event.

According to this aspect, the application server 10 is coupled to the electronic in-
formation terminal 20 via a wireless LAN to construct the electronic information board
system, and the identification information adder 370 of the electronic information
terminal 20 adds the terminal ID to the operation event. Accordingly, the application
server 10 can perform processing while recognizing the electronic information terminal
20 from which the operation event is transmitted.

Sixth aspect

This aspect has a feature that an image processing method performed by the ap-
plication server 10 coupled to the electronic information terminals 20 via a wireless
LAN is provided. The method includes acquiring an image, generating video in a pre-
determined format from the image acquired at the acquiring, distributing the video
generated at the generating to the electronic information terminals 20, receiving the
operation event related to the operation performed to the video distributed to the
electronic information terminals 20, from each electronic information terminal 20, and
identifying an electronic information terminal 20 on which an operation event is
performed based on the identification information added to the operation event.

According to this aspect, the application input/output unit 120 can recognize the
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electronic information terminal 20 on which the operation event is performed. Ac-
cordingly, operation events from a plurality of electronic information terminals can be
appropriately processed.
Reference Signs List
[0047] 10 Application server (image processing device)

20 Electronic information terminal

100 Application

110 Function execution unit

120 Application input/output unit (electronic information terminal identification unit,
event processing unit)

130 Frame output unit

200 Video distribution service

210 Distribution service input/output unit (identification information adder)

220 Distribution control unit

230 Distribution information management unit

240 Communication control unit (communication unit)

250 Encoder control unit

260 Video encoder unit (video generation unit)

270 Capture unit (image acquisition unit)

370 Identification information adder (identification information adder)
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Claims

An image processing device coupled to electronic information
terminals via a communication network, the image processing device
comprising:

an image acquisition unit configured to acquire an image;

a video generation unit configured to generate video in a predetermined
format from the image acquired by the image acquisition unit;

a distribution unit configured to distribute the video generated by the
video generation unit to the electronic information terminals;

a communication unit configured to receive an operation event related
to an operation performed to the video distributed to the electronic in-
formation terminals, from each of the electronic information terminals;
and

an electronic information terminal identification unit configured to
identify an electronic information terminal on which an operation event
is performed, based on identification information added to the
operation event.

The image processing device according to claim 1, further comprising
an event processing unit configured to process each operation event for
each electronic information terminal based on the identification in-
formation.

The image processing device according to claim 1 or 2, further
comprising an identification information adder configured to add the
identification information to the operation event.

An image distribution system comprising:

an electronic information terminals; and

an image processing device coupled to the electronic information
terminals via a communication network,

the image processing device comprising:

an image acquisition unit configured to acquire an image;

a video generation unit configured to generate video in a predetermined
format from the image acquired by the image acquisition unit; and

a distribution unit configured to distribute the video generated by the
video generation unit to the electronic information terminals,

each of the electronic information terminals comprising:

a communication unit configured to receive an operation event related

to an operation performed to the video distributed to the electronic in-
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formation terminals, from each of the electronic information terminals;
and

an electronic information terminal identification unit configured to
identify an electronic information terminal on which an operation event
is performed, based on identification information added to the
operation event.

The image distribution system according to claim 4, wherein each of
the electronic information terminals comprises an identification in-
formation adder configured to add identification information to the
operation event.

An image processing method performed by an image processing device
coupled to electronic information terminals via a communication
network, the method comprising:

acquiring an image;

generating video in a predetermined format from the image acquired at
the acquiring;

distributing the video generated at the generating to the electronic in-
formation terminals;

recelving an operation event related to an operation performed to the
video distributed to the electronic information terminals, from each of
the electronic information terminals; and

identifying an electronic information terminal on which an operation
event is performed based on identification information added to the

operation event.
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