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(57) Abstract: A display apparatus that includes circuitry that displays a user interface screen including device information that
identifies a plurality of output device groups and a plurality of input device groups to control connection between one of the output
device groups and one of the input device groups; and receives an input that designates a combination of said one of the output
device groups and said one of the input device groups, the user interface screen includes a matrix comprising a plurality of cells in a
row direction and a column direction, the input designates the combination by designating one of grouped cells corresponding to the
combination of said one of the output device groups and said one of the input device groups in the matrix, and the grouped cells are

grouped such that the input designates the combination as a group.
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Description

Title of Invention: A DISPLAY APPARATUS TO CONTROL
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[0002]

[0003]

[0004]

[0005]

[0006]

CONNECTION, A DISPLAY METHOD AND A NON-

TRANSITORY COMPUTER READABLE MEDIUM

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of Japanese Priority Patent Application JP
2014-076424 filed on April 2, 2014, the entire contents of which are incorporated

herein by reference.
Technical Field

The present technique relates to a connection control apparatus and a connection
control method, and more particularly, to a connection control apparatus and a
connection control method for controlling connection between a source device and a

destination device connected to a network.

Background Art

In the past, in a studio and the like, it is known to connect a source device for
outputting a video signal and a destination device for receiving a video signal and
recording and displaying the video signal via a network such as Ethernet, and to
control connection between the source device and the destination device using a
personal computer, a tablet, and the like connected to the network. Examples of source
devices include a camera, a video playback device, and the like, and examples of des-
tination devices include a monitor, a video recording device, and the like.

It is considered to configure to allow such connection control to be easily performed
on a user interface screen for operating connection between any given source device
and destination device chosen from a predetermined number of source devices and des-
tination devices. For example, PTL 1 indicates that, on the user interface screen,
multiple source devices (input resources) are arranged in one of the row/column di-
rections and multiple destination devices (output resources) are arranged in the other
direction thereof, and when a user designates a cross point (cross point), a desired

connection can be achieved.
Citation List

Patent Literature
PTL 1: JP 2004-032041A
Summary

Technical Problem

It is an object of the present technique to improve the user's convenience in



WO 2015/151424 PCT/JP2015/001425

[0007]

[0008]

[0009]

connection operation using a user interface screen.
Solution to Problem

The present disclosure provides a display apparatus that includes circuitry configured
to: display a user interface screen including device information that identifies a
plurality of output device groups and a plurality of input device groups, each said
output device group including one or more output devices configured to output signals,
each said input device group including one or more input devices configured to receive
the signals output by the output devices, and the user interface screen being to control
connection between one of the output device groups and one of the input device
groups; and receive an input that designates a combination of said one of the output
device groups and said one of the input device groups from among the plurality of the
output device groups and the plurality of the input device groups, the user interface
screen includes a matrix comprising a plurality of cells in a row direction and a column
direction, each of the plurality of cells corresponding to a combination of one said
output device and one said input device in the matrix, the input designates the com-
bination of said one of the output device groups and said one of the input device
groups by designating one of grouped cells corresponding to the combination of said
one of the output device groups and said one of the input device groups in the matrix,
and the grouped cells are grouped such that the input designates the combination of
said one of the output device groups and said one of the input device groups as a
group.
Advantageous Effects of Invention

According to the present technique, the user's convenience can be improved in the
connection operation using the user interface screen. The advantageous effects
described here are not particularly limited, and any of the advantageous effects
described in the present disclosure may be achieved.
Brief Description of Drawings
[fig.1]Fig. 1 is a block diagram illustrating an example of a configuration of a video
system serving as an embodiment;
[fig.2]Fig. 2 is a block diagram illustrating an example of a configuration of a personal
computer constituting a connection control apparatus;
[fig.3]Fig. 3 is a figure illustrating a functional configuration of a CPU in the personal
computer constituting the connection control apparatus;
[fig.4]Fig. 4 is a figure illustrating an example of a routing screen which is one of user
interface screens for operating a connection by designating a combination of any given
source device and destination device;

[fig.5]Fig. 5 is a figure illustrating an example of a group routing screen which is one
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of user interface screens for operating a connection by designating a combination of
any given source device and destination device;

[fig.6]Fig. 6 is a figure illustrating an example of a device group editing screen which
is one of the user interface screens;

[fig.7]Fig. 7 is a figure illustrating an example of a session list screen which is one of
user interface screens for operating a connection by designating a combination of any
given source device and destination device; and

[fig.8]Fig. 8 is a figure illustrating an example of a topology map screen which is one
of the user interface screens.

Description of Embodiments

Hereinafter, a mode for carrying out the disclosure (hereinafter referred to as "em-
bodiment") will be explained. The explanation will be made in the following order.

1. Embodiment

2. Modification

<1. Embodiment>

(Video system)

Fig. 1 illustrates an example of configuration of a video system 10 in a broadcast
station according to an embodiment. This video system 10 includes a source device
and a destination device provided within a studio 1 and a source device and a des-
tination device provided in a studio 2. Each device is connected to a network in the
broadcast station. In this case, the source device is a video device outputting a video
signal, and the source device corresponds to, for example, a video playback device
such as a camera, a VIR, and the like. The destination device is a video device that
receives, records, and displays a video signal, and the destination device corresponds
to, for example, a video recording device such as a monitor, a video server, and the
like.

Cameras 101, 102, a video playback device 103, monitors 104, 105, a video
recording device 106, and a switching hub 107 are disposed in the studio 1. Each of the
devices, i.e., the cameras, the video playback device, the monitors, and the video
recording device, is connected via a network cable to the switching hub 107. Cameras
201, 202, monitors 203, 204, and a switching hub 205 are disposed in the studio 2.
Each of the devices, i.e., the cameras and the monitors, is connected via a network
cable to the switching hub 205. A switching hub 301 is disposed outside of the studio 1
and the studio 2. The switching hub 107 in the studio 1 and the switching hub 205 in
the studio 2 are connected via network cables to the switching hub 301.

The control of the connection between the source device and the destination device

in this video system 10 is enabled when the connection control apparatus accesses the
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network in the broadcast station. The connection control apparatus is constituted by,
for example, a personal computer, a tablet, and the like. In the example as shown in the
drawing, a tablet 108 used by, e.g., a camera operator and a director is shown in the
studio 1. In the example as shown in the drawing, a tablet 206 used by, e.g., a camera
operator and a director is shown in the studio 2. These tablets 108, 206 are connected
wirelessly to the network in the broadcast station.

In the example as shown in the drawing, a personal computer 302 used by, e.g., a
director and connected via a network cable to the switching hub 301 outside of the
studio 1 and the studio 2 is shown. In the example as shown in the drawing, a personal
computer 402 used by, e.g., a director, connected via a network cable to the switching
hub 301 via the Internet 401 outside of the broadcast station is shown.

The connection control apparatus (the tablets 108, 206 and the personal computers
302, 402) displays, on a monitor or a display unit, a user interface screen for operating
a connection by designating a combination of any given source device and destination
device from among a predetermined number of source devices and a predetermined
number of destination devices connected to the network in the broadcast station. Then,
the connection control apparatus controls the designated combination of the source
device and the destination device to be connected on the basis of operation with the
user interface screen.

Fig. 2 illustrates an example of configuration of a personal computer 310 serving as a
connection control apparatus. It should be noted that the configuration of the tablet is
substantially in the same configuration as the personal computer, and therefore, ex-
planation thereabout is omitted.

The personal computer 310 includes a CPU (Central Processing Unit) 311, a ROM
(Read Only Memory) 312, a RAM (Random Access Memory) 313, a bus 314, an input
and output interface 315, an input unit 316, an output unit 317, a storage unit 318, a
drive 319, an Ethernet interface (Ethernet I/F) 320, and a network terminal 321, It
should be noted that "Ethernet" (in Japanese) and "Ethernet" (in English) are registered
trademarks.

In this personal computer 310, the CPU 311, the ROM 312, and the RAM 313 are
connected to each other via the bus 314. The bus 314 is further connected to the input
and output interface 315. The input and output interface 315 is connected to the input
unit 316, the output unit 317, the storage unit 318, and the drive 319.

The input unit 316 is constituted by a keyboard, a mouse, a microphone, and the like.
The output unit 317 is constituted by a display, a speaker, and the like. The storage unit
318 is constituted by an HDD (Hard Disk Drive), a nonvolatile memory, and the like.
The drive 319 drives a removable medium such as a magnetic disk, an optical disk, a

magneto-optical disk, or a memory card. The bus 314 is connected to an Ethernet
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interface 320. This Ethernet interface 320 is connected to the network terminal 321.

In the personal computer 310 as shown in Fig. 2, the CPU 311 loads to the RAM 313
a program stored in, for example, the storage unit 318 via the input and output
interface 315 and the bus 314, and executes the program, so that the CPU 311 performs
display control of a user interface screen, and performs connection control between a
source device and a destination device on the basis of operation performed with the
user interface screen. In this case, the CPU 311 constitutes a display control unit 311a
and a connection control unit 311b. Fig. 3 illustrates a functional configuration
diagram of the CPU 311.

(Routing screen)

Fig. 4 is a figure illustrating an example of a routing screen, which is one of user
interface screens for operating a connection by designating a combination of any given
source device and destination device, displayed on the connection control apparatus
(the tablets 108, 206 and the personal computers 302, 402). This routing screen exists
for each work group. By operating a button indicated by arrow 500 and selecting a
desired work group from a pull down menu, the user can call a routing screen for that
work group. In the example as shown in the drawing, "Workgroup_0001" is selected.
This routing screen can be zoomed and displayed by operating a lever indicated by
arrow 501.

This routing screen is arranged with multiple source devices and multiple destination
devices in a matrix form. More specifically, on this routing screen, as indicated by
arrow 502, multiple source devices are arranged in the upper portion in the horizontal
direction. In this case, each source device is indicated by an icon, and a device name
and the like can also be displayed. It should be noted that this icon can be replaced by
any image prepared by the user.

On this routing screen, as indicated by arrow 503, multiple destination devices are
arranged in the right portion in the vertical direction. In this case, each destination
device is indicated by an icon, and a device name and the like can also be displayed. It
should be noted that this icon can be replaced by any image prepared by the user.

Among the source devices and the destination devices displayed on the routing
screen, a device in a state with which a connection cannot be established (inactive
state) due to power off or mismatch of format is displayed in a display state different
from other devices. In the example as shown in the drawing, as indicated by arrow 513,
a camera "Cam 1-4" which is one of the source devices is in the inactive state, and the
icon thereof is displayed, for example, overall darkly. At this occasion, the display of
each cross point corresponding to this camera "Cam 1-4" is also different from other
cross points and displayed, for example, darkly. Therefore, the user can previously find

combinations of source devices and destination devices which cannot be connected,
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and can avoid selection of an incorrect or unconnectable combination.

When a mouse hover operation is performed at a cross point (cross point) between a
predetermined source device and a predetermined destination device, the display mode
of the cross point changes as indicated by arrow 504. In the example as shown in the
drawing, a frame line of a rectangular frame at the cross point is displayed thickly. At
this occasion, as indicated by arrows 505, 506, there is a change in the display modes
of the source device and the destination device corresponding to the cross point. In the
example as shown in the drawing, the frame line of the rectangular frame of the source
device and destination device is displayed thickly.

At this occasion, in response to a mouse hover operation, a Y axis guide extending
from the cross point to the corresponding source device as indicated by arrow 507 is
displayed, and an X axis guide extending from the cross point to the corresponding
destination device as indicated by arrow 508 is displayed. With such addition and
change in the display caused in response to the mouse hover operation, the user can ef-
ficiently confirm the cross point position on which selection operation is to be
performed, and the source device and the destination device connected by the selection
operation.

When selection operation is performed to select the cross point by performing mouse
click operation at the cross point where the above mouse hover operation is performed,
this makes the cross point and further the corresponding source device and destination
device be in the active state, so that the source device and the destination device are in
the connected state. When the cross point is in the active state, the display of the cross
point is in a state for indicating the active state as indicated by arrow 509. At this
occasion, as indicated by arrow 510, the display of the source device is in a state for in-
dicating the active state, and likewise, as indicated by arrow 511, the display of the
destination device is in a state for indicating the active state.

With regard to the source device in the active state, a tally lamp is in an illuminating
state according to the output of a video signal as indicated by arrow 512.

(Group routing (Group Routing) screen)

Fig. 5 is a figure illustrating an example of a group routing screen, which is one of
user interface screens for operating a connection by designating a combination of any
given source device and destination device, displayed on a connection control
apparatus (the tablets 108, 206 and the personal computers 302, 402). This group
routing screen exists for each work group. By operating a button indicated by arrow
600 and selecting a desired work group from a pull down menu, the user can call a
group routing screen for that work group. In the example as shown in the drawing,
"Workgroup_0001" is selected. This group routing screen can be zoomed and displayed

by operating a lever indicated by arrow 601.
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This group routing screen is arranged with multiple source devices and multiple des-
tination devices in a matrix form. More specifically, on this routing screen, as indicated
by arrow 602, multiple source devices are arranged in the upper portion in the
horizontal direction. In this case, each source device is indicated by an icon, and a
device name and the like can also be displayed. It should be noted that this icon can be
replaced by any image prepared by the user.

In this case, source devices are displayed in each of groups registered in advance. In
each group, expand/collapse operation of a group can be done by operating a button
indicated by arrow 603. In "expand group", each source device included in the group is
allocated to each column and is in a displayed state as indicated by arrow 604. On the
other hand, in "collapse group", the source devices included in the group are in a state
of being allocated to a single column as indicated by arrow 605. In this case, the
display of the icon changes to an icon indicating that multiple source devices are
included.

On this routing screen, as indicated by arrow 606, multiple destination devices are
arranged in the right portion in the vertical direction. In this case, each destination
device is indicated by an icon, and a device name and the like can also be displayed. It
should be noted that this icon can be replaced by any image prepared by the user.

In this case, like the display of the source devices explained above, destination
devices are displayed in each of groups registered in advance. In each group, expand/
collapse operation of a group can be done by operating a button indicated by arrow
607. In "expand group”, each source device included in the group is allocated to each
column and is in a displayed state as indicated by arrow 608. On the other hand, in
"collapse group", the source devices included in the group are in a state of being
allocated to a single column as indicated by arrow 609. In this case, the display of the
icon changes to an icon indicating that multiple source devices are included.

The cross points (cross points) of a predetermined number of corresponding devices
of a source device group and a destination device group registered in advance are made
into groups. Therefore, when a mouse hover operation is performed at a grouped cross
point (hereinafter referred to as "cross point group" as necessary), a display indicating
a range of the cross point group is shown as indicated by arrow 610. In the example as
shown in the drawing, the frame line of the rectangular frame indicating the range of
the cross point group is thickly displayed.

At this occasion, as indicated by arrows 611, 612, there is a change in the display
modes of the source devices and the destination devices corresponding to the cross
point group. In the example as shown in the drawing, the frame lines of the rectangular
frames of the source devices and the destination devices are displayed thickly. At this

occasion, in response to a mouse hover operation, a Y axis guide extending from the
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cross point group to the corresponding source devices as indicated by arrow 613 is
displayed, and an X axis guide extending from the cross point group to the corre-
sponding destination devices as indicated by arrow 614 is displayed.

With such addition and change in the display caused in response to the mouse hover
operation, the user can efficiently confirm the position of the cross point group on
which selection operation is to be performed, and the source devices and the des-
tination devices connected by the selection operation. In the range of the cross point
group in which both of the source device groups and the destination device groups are
in expanded state, marks as indicated by arrow 615 are displayed to indicate cross
points that are to be in the active state when the selection operation of the cross point
group is performed.

When selection operation is performed to select the cross point group by performing
mouse click operation at the cross point group where the above mouse hover operation
is performed, this makes the cross point group and further the corresponding source
device group and destination device group be in the active state, so that the corre-
sponding devices are in the connected state. In this case, the connection between the
devices is considered to be in accordance with a rule that the combination of the source
devices and the destination devices are set in the direction from the upper right to the
lower left.

Therefore, in an editing screen (see Fig. 6) explained later, editing is performed to
switch the order of the devices in the source device group or the destination device
group, so that a connection combination of the devices in the source device group and
the devices in the destination device group can be changed.

When the cross point group is in the active state, the display of the cross point group
changes to a state indicating the active state as indicated by arrow 616. For example,
the display is converted from the black color state to the blue color. As indicated by
arrow 617, a mark indicating a cross point in the active state is displayed in a large
size. At this occasion, the source device group or the source devices in the group are
displayed in a state for indicating the active state as indicated by arrows 618, and
likewise, the destination device group or the destination devices in the group are
displayed in a state for indicating the active state as indicated by arrows 619. For
example, the display is converted from the black color state to the blue color.

As indicated by arrow 620, when some of the cross points in the cross point group
are in the inactive state, the display of the cross point group is in a mode different from
the display where all the cross points in the cross point group are in the active state
(see the display of the cross point group indicated by arrow 616). For example, the
display may be in a hatched state.

Cases where some of the cross points in a cross point group are in the inactive state
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may include a case where the source device group includes, for example, a source
device that has been turned off and disconnected from the network, or a case where the
destination device group includes, for example, a destination device that has been
turned off and disconnected from the network. Alternatively, a case where some of the
cross points in a cross point group are in the inactive state may include a case where a
predetermined cross point is in the inactive state under control of another connection
control apparatus.

It should be noted that such change of the display of the cross point group is
performed even in a case where, for example, editing is performed to switch the order
of the devices in the source device group or the destination device group under control
of another connection control apparatus, and it is not in accordance with a rule of
setting a combination of source devices and destination devices in a direction from the
upper right to the lower left

With regard to the source device in the active state, a tally lamp is in an illuminating
state according to the output of a video signal as indicated by arrow 621. By operating
an individual selection button indicated by arrow 622, selection operation for tem-
porarily selecting each of individual cross points can be performed.

(Device group editing screen)

Fig. 6 is a figure illustrating an example of a device group editing screen, which is
one of the user interface screens, displayed on a connection control apparatus (the
tablets 108, 206 and the personal computers 302, 402). This example shows an editing
screen of a source device group. By operating an "Input” button indicated by arrow
701, an editing screen of a source device group is shown. On the other hand, by
operating an "Output” button indicated by arrow 702, an editing screen of a destination
device group is shown. In this case, the editing screen of the source device group will
be explained, but the editing screen of the destination device group is also similar.

At the right side of the screen, a list of source devices connected to the network is
displayed as indicated by arrow 703. By operating a "+" button indicated by arrow 704,
a new group can be generated. In the example as shown in the drawing, groups from
"Media Group 001" to "Media Group xxx" are already generated.

By operating a button indicated by arrow 705 in a group item, the group can be
expanded and collapsed. In the example as shown in the drawing, "Media Group 001"
and "Media Group 002" are expanded, and the other groups are collapsed. By
operating "expand all" button indicated by arrow 706, all the groups can be changed to
an expanded state. By operating "collapse all" button indicated by arrow 707, all the
groups can be changed to a collapsed state.

When a desired source device is dragged from the source device list and dropped to

each group in an expanded state, the source device can be added thereto. By operating
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an "add device" button indicated by arrow 708, the source device selected in the source
device list can be added. By operating a "context menu" button in the source device list
indicated by arrow 709, a blank can be generated.

The order of source devices and the blanks in the group can be switched by drag and
drop operation. A predetermined source device or blank existing in the group can be
deleted by operating a "delete" button indicated by arrow 710 while the delete target is
in a selected state. By using this "delete” button, an unnecessary group can be deleted
according to the same operation. By performing drag and drop operation, a group item
portion can be moved upward and downward, and the order of the groups can be
changed.

"Left arrow" and "right arrow" buttons indicated by arrow 711 are buttons for
adding/deleting a selected source device. "Upward arrow" and "downward arrow"
buttons indicated by arrow 712 are buttons for operating upward/downward movement
of a source device or a group selected.

(Session list (Session List) screen)

Fig. 7 is a figure illustrating an example of a session list screen, which is one of user
interface screens for operating a connection by designating a combination of any given
source device and destination device, displayed on a connection control apparatus (the
tablets 108, 206 and the personal computers 302, 402). This session list screen is the
most primitive screen for displaying source devices and destination devices in a list
format, and selecting a cross point (cross point).

This session list screen exists for each work group. By operating a button indicated
by arrow 800 and selecting a desired work group from a pull down menu, the user can
call a session list screen for that work group. In the example as shown in the drawing,
"Workgroup_0001" is selected.

As indicated by arrows 801, at the left side in the upper portion of the screen, lists of
source devices and destination devices connected to the network are displayed. After a
combination of source devices and destination devices is selected in this list, a "reg-
istration" button indicated by arrow 802 is operated, so that the combination can be
registered. A connection between the source device and the destination device is
controlled on the basis of this registration. In this case, when a predetermined des-
tination device is selected from a display portion of destination devices, source devices
are narrowed down to those that can be connected with the predetermined destination
device and displayed in the display portion of the source devices. Therefore, the user
can select only the source devices that can be connected to the predetermined des-
tination device, and can avoid selection of an incorrect or unconnectable combination.

The display indicated by arrow 803 shows a combination of source devices and des-

tination devices registered. After a combination of a source device and a destination
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device registered is selected, a "call" button indicated by arrow 804 is operated,
whereby the combination can be called into the list. At the right side of the screen, as
indicated by arrow 805, combinations of the source devices and the destination devices
which are currently active, i.e., connected, are displayed.

Fig. 8 is a figure illustrating an example of a topology map (Topology map) screen,
which is one of the user interface screens, displayed by a connection control apparatus
(the tablets 108, 206 and the personal computers 302, 402). This screen is a screen for
listing the connection state of the network and the load imposed on each terminal. This
example shows a case where a network is constituted by multiple cameras serving as
source devices, a single monitor serving as a destination device, and two switching
hubs (network switches).

As indicated by arrows 900, load display units are provided in association with the
terminals of the inputs and outputs of the switching hub, and in the load display unit,
the load of each terminal is displayed by the amount of stacked horizontal bars (for
example, bars in green color). The user can view the current connection state of the
network by seeing this topology map screen. In addition, the user can view the state of
the load of each terminal at the input and output of the switching hub by seeing this
topology map screen, and when the load is high, the user can take a measure such as
replacing the cable connected to the terminal with a thicker cable so that a sufficient
bandwidth can be ensured.

In this topology map screen, by clicking the display portion of each device with a
mouse, the property of the device can be displayed. In the example as shown in the
drawing, as indicated by arrow 901, the property of the camera 2 (Camera 2) is
displayed.

As described above, in the video system 10 as shown in Fig. 1, the connection
control apparatus (the tablets 108, 206 and the personal computers 302, 402) can
display the group routing screen (see Fig. 5) as a user interface screen. Then, the user
performs selection operation for selecting a desired cross point group on this group
routing screen, so that a predetermined number of corresponding devices can be
connected at a time. Therefore, it is not necessary for the user to repeat the connection
operation the predetermined number of times, and this can improve the user's con-
venience.

<2. Modification>

In the above embodiment, an example where the present technique is applied to the
video system in the broadcast station has been shown. It is to be understood that the
present technique can also be applied to similar video systems in the medical and edu-
cational fields in the same manner.

The present technique may also be configured as follows.
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(1) A display apparatus comprising: circuitry configured to: display a user interface
screen including device information that identifies a plurality of output device groups
and a plurality of input device groups, each said output device group including one or
more output devices configured to output signals, each said input device group
including one or more input devices configured to receive the signals output by the
output devices, and the user interface screen being to control connection between one
of the output device groups and one of the input device groups; and receive an input
that designates a combination of said one of the output device groups and said one of
the input device groups from among the plurality of the output device groups and the
plurality of the input device groups, wherein the user interface screen includes a matrix
comprising a plurality of cells in a row direction and a column direction, each of the
plurality of cells corresponding to a combination of one said output device and one
said input device in the matrix, the input designates the combination of said one of the
output device groups and said one of the input device groups by designating one of
grouped cells corresponding to the combination of said one of the output device groups
and said one of the input device groups in the matrix, and the grouped cells are
grouped such that the input designates the combination of said one of the output device
groups and said one of the input device groups as a group.

(2) The display apparatus according to (1), wherein in a case that hover operation is
performed on one of the grouped cells, the circuitry indicates a range of said one of the
grouped cells on the user interface screen.

(3) The display apparatus according to (2), wherein in the case that the hover operation
is performed on said one of the grouped cells, the circuitry changes a display mode of
the device information displayed on the user interface screen corresponding to said one
of the grouped cells.

(4) The display apparatus according to (3), wherein in a case that selection operation is
performed on said one of the grouped cells, the circuitry changes a display of the range
of said one of the grouped cells on the user interface screen to another display of the
range different from the display of the range in the case that the hover operation is
performed.

(5) The display apparatus according to (4), wherein in a case that at least one output
device in said one of the output device groups corresponding to said designated one of
grouped cells is disconnected from a network, or in a case that at least one input device
in said one of the input device groups corresponding to said designated one of grouped
cells is disconnected from the network, the circuitry changes the display of the range of
said one of the grouped cells on the user interface screen after the selection operation is
performed to another display of the range different from the display of the range in a

case that all the input devices and output devices corresponding to said designated one
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of grouped cells are connected to the network.

(6) The display apparatus according to (5), wherein in a case that a connection between
at least one output device in said one of the output device groups corresponding to said
designated one of grouped cells and at least one input device in said one of the input
device groups corresponding to said designated one of grouped cells is disconnected,
the circuitry changes the display of the range of said one of the grouped cells on the
user interface screen after the selection operation is performed to another display of the
range different from the display of the range in a case that all the input devices and
output devices corresponding to said designated one of grouped cells are connected to
one another.

(7) The display apparatus according to any of (1) to (6), wherein the circuitry is
configured to switch a displaying order of input devices in the input device group or a
displaying order of output devices in the output device group on the user interface
screen.

(8) The display apparatus according to any of (1) to (7), wherein the circuitry is
configured to display a tally lamp in association with each of the output devices on the
user interface screen.

(9) The display apparatus according to any of (1) to (8), wherein the circuitry controls
the connection between said one of the output device groups and said one of the input
device groups based on the input.

(10) A display method comprising: displaying, using circuitry, a user interface screen
including device information that identifies a plurality of output device groups and a
plurality of input device groups, each said output device group including one or more
output devices configured to output signals, each said input device group including one
or more input devices configured to receive the signals output by the output devices,
and the user interface screen being to control connection between one of the output
device groups and one of the input device groups; and receiving an input that
designates a combination of said one of the output device groups and said one of the
input device groups from among the plurality of the output device groups and the
plurality of the input device groups, wherein the user interface screen includes a matrix
comprising a plurality of cells in a row direction and a column direction, each of the
plurality of cells corresponding to a combination of one said output device and one
said input device in the matrix, the input designates the combination of said one of the
output device groups and said one of the input device groups by designating one of
grouped cells corresponding to the combination of said one of the output device groups
and said one of the input device groups in the matrix, and the grouped cells are
grouped such that the input designates the combination of said one of the output device

groups and said one of the input device groups as a group.



14

WO 2015/151424 PCT/JP2015/001425

[0060]

(11) A non-transitory computer readable medium including executable instructions,
which when executed by a computer cause the computer to: display a user interface
screen including device information that identifies a plurality of output device groups
and a plurality of input device groups, each said output device group including one or
more output devices configured to output signals, each said input device group
including one or more input devices configured to receive the signals output by the
output devices, and the user interface screen being to control connection between one
of the output device groups and one of the input device groups; and receive an input
that designates a combination of said one of the output device groups and said one of
the input device groups from among the plurality of the output device groups and the
plurality of the input device groups, wherein the user interface screen includes a matrix
comprising a plurality of cells in a row direction and a column direction, each of the
plurality of cells corresponding to a combination of one said output device and one
said input device in the matrix, the input designates the combination of said one of the
output device groups and said one of the input device groups by designating one of
grouped cells corresponding to the combination of said one of the output device groups
and said one of the input device groups in the matrix, and the grouped cells are
grouped such that the input designates the combination of said one of the output device
groups and said one of the input device groups as a group.
(12) A connection control apparatus for controlling connecting between a source
device and a destination device connected to a network, the connection control
apparatus including: a display control unit configured to display a user interface screen
for operating connection by designating a combination of any given source device and
destination device from a predetermined number of the source devices and a prede-
termined number of the destination devices; and a connection control unit configured
to control connection between the source device and the destination device on the basis
of operation performed with the user interface screen,
wherein on the user interface screen, a plurality of source devices are disposed in one
of row/column directions, and a plurality of destination devices are disposed in the
other direction thereof,
cross points of a predetermined number of devices corresponding to a source device
group and a destination device group registered in advance are made into a group, and
when selection operation is performed to select the cross points made into the group on
the user interface screen, the connection control unit performs control so as to connect
the predetermined number of devices with each other at a time.
Reference Signs List

10 Video system
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101, 102, 201, 202 Camera

103 Video playback device

104, 105, 203, 204 Monitor

106 Video recording device

107, 205, 301 Switching hub
108, 206 Tablet

302, 310, 402 Personal computer
401 The Internet
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Claims
A display apparatus comprising:
circuitry configured to:
display a user interface screen including device information that
identifies a plurality of output device groups and a plurality of input
device groups, each said output device group including one or more
output devices configured to output signals, each said input device
group including one or more input devices configured to receive the
signals output by the output devices, and the user interface screen being
to control connection between one of the output device groups and one
of the input device groups; and
receive an input that designates a combination of said one of the output
device groups and said one of the input device groups from among the
plurality of the output device groups and the plurality of the input
device groups, wherein
the user interface screen includes a matrix comprising a plurality of
cells in a row direction and a column direction, each of the plurality of
cells corresponding to a combination of one said output device and one
said input device in the matrix,
the input designates the combination of said one of the output device
groups and said one of the input device groups by designating one of
grouped cells corresponding to the combination of said one of the
output device groups and said one of the input device groups in the
matrix, and
the grouped cells are grouped such that the input designates the com-
bination of said one of the output device groups and said one of the
input device groups as a group.
The display apparatus according to claim 1, wherein in a case that
hover operation is performed on one of the grouped cells, the circuitry
indicates a range of said one of the grouped cells on the user interface
screen.
The display apparatus according to claim 2, wherein in the case that the
hover operation is performed on said one of the grouped cells, the
circuitry changes a display mode of the device information displayed
on the user interface screen corresponding to said one of the grouped
cells.

The display apparatus according to claim 3, wherein in a case that
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[Claim 7]

[Claim 8]

[Claim 9]

[Claim 10]
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selection operation is performed on said one of the grouped cells, the
circuitry changes a display of the range of said one of the grouped cells
on the user interface screen to another display of the range different
from the display of the range in the case that the hover operation is
performed.

The display apparatus according to claim 4, wherein in a case that at
least one output device in said one of the output device groups corre-
sponding to said designated one of grouped cells is disconnected from a
network, or in a case that at least one input device in said one of the
input device groups corresponding to said designated one of grouped
cells is disconnected from the network, the circuitry changes the
display of the range of said one of the grouped cells on the user
interface screen after the selection operation is performed to another
display of the range different from the display of the range in a case
that all the input devices and output devices corresponding to said
designated one of grouped cells are connected to the network.

The display apparatus according to claim 4, wherein in a case that a
connection between at least one output device in said one of the output
device groups corresponding to said designated one of grouped cells
and at least one input device in said one of the input device groups cor-
responding to said designated one of grouped cells is disconnected, the
circuitry changes the display of the range of said one of the grouped
cells on the user interface screen after the selection operation is
performed to another display of the range different from the display of
the range in a case that all the input devices and output devices corre-
sponding to said designated one of grouped cells are connected to one
another.

The display apparatus according to claim 1, wherein the circuitry is
configured to switch a displaying order of input devices in the input
device group or a displaying order of output devices in the output
device group on the user interface screen.

The display apparatus according to claim 1, wherein the circuitry is
configured to display a tally lamp in association with each of the output
devices on the user interface screen.

The display apparatus according to claim 1, wherein the circuitry
controls the connection between said one of the output device groups
and said one of the input device groups based on the input.

A display method comprising:
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displaying, using circuitry, a user interface screen including device in-
formation that identifies a plurality of output device groups and a
plurality of input device groups, each said output device group
including one or more output devices configured to output signals, each
said input device group including one or more input devices configured
to receive the signals output by the output devices, and the user
interface screen being to control connection between one of the output
device groups and one of the input device groups; and

receiving an input that designates a combination of said one of the
output device groups and said one of the input device groups from
among the plurality of the output device groups and the plurality of the
input device groups, wherein

the user interface screen includes a matrix comprising a plurality of
cells in a row direction and a column direction, each of the plurality of
cells corresponding to a combination of one said output device and one
said input device in the matrix,

the input designates the combination of said one of the output device
groups and said one of the input device groups by designating one of
grouped cells corresponding to the combination of said one of the
output device groups and said one of the input device groups in the
matrix, and

the grouped cells are grouped such that the input designates the com-
bination of said one of the output device groups and said one of the
input device groups as a group.

A non-transitory computer readable medium including executable in-
structions, which when executed by a computer cause the computer to:
display a user interface screen including device information that
identifies a plurality of output device groups and a plurality of input
device groups, each said output device group including one or more
output devices configured to output signals, each said input device
group including one or more input devices configured to receive the
signals output by the output devices, and the user interface screen being
to control connection between one of the output device groups and one
of the input device groups; and

receive an input that designates a combination of said one of the output
device groups and said one of the input device groups from among the
plurality of the output device groups and the plurality of the input

device groups, wherein
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the user interface screen includes a matrix comprising a plurality of
cells in a row direction and a column direction, each of the plurality of
cells corresponding to a combination of one said output device and one
said input device in the matrix,

the input designates the combination of said one of the output device
groups and said one of the input device groups by designating one of
grouped cells corresponding to the combination of said one of the
output device groups and said one of the input device groups in the
matrix, and

the grouped cells are grouped such that the input designates the com-
bination of said one of the output device groups and said one of the

input device groups as a group.
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[Fig. 3]
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[Fig. 5]

909 619 029 ¥19 L9 919 019 G19
T = _ A ooy
= = Q_WI
= A sBumsg
209 = 1 e
AR o
609§+
809§~ —»] €19
m i 19
S R 819
¢09
. mgje@, f 000 ‘ \ o dholg ) N%e@, ;:e@v 740 |
g n 2k fumnoy
%[ 000] ===t 107 NOLLOTIZS QNN [V ]| [ o 000 cnoyon | chosyoy || BB
109 €09 09 ¢c9 G09 009 119



6/8

PCT/JP2015/001425

WO 2015/151424

[Fig. 6]

L clL
am—
ba _ Bl & EE @M
sopdnoepan | | | I0S-CH| ewoy| IAN] X |-GUe) = o ghog e || K
P | 10S-QH}  eAlOy| sng-Gp x| y-yWed = on) dnos) eipeyy &9 @@
e 1 10S-QH1  snmoy) sng-Si x| £-plUB) = sbugeg
popdnooepen| 7| 10S-GH| enoy] sng-gt ¥y 71N = 00 dhosg epapy )| f e
poodnoieipan | | IGS-QHT  eajoyi sng-Si | -pUe) | = 700 dneus eIpay &)
p 1 10S-QH| smjoeu}  TAN} XL y-EWe) E £00 4n0.S) BIPEYY G |
¢]10S-GH} oMoyl TANG x| £-EWED ATy =
podnoEpan | 7 | I0S-GH} anoy| IAN| x| C-EweD) | € -
goodnoyeipe | | fIOS-GHY  emioy| AN} u | -CUE)
goodnomyepen | ¢ | 10S-QH| oMoy sng-§f 1 p-{ue) |-7uR) =]
coodnoepap | ¢ | 10S-QH| oAy sng-§| Xl £~7We) = 200 0N0.) BID3Y @)
7 | 10S-OHy eAjoeuy sng-Si X1 (~(WE) NI AAY el
| 1 10S-QH eAdyy sng-G1 x| | -(We) -
zo0dnooepaN | | 10S-QH oMy TAN| XL p-led oy T
¢ - e )
| 1 105-QH|  enog] IAN} X |- We) |
xapul| ewiog ] smeig] edk) I g/ SUEN 00 dnoig eipayy r@w |
| LESL e |
80.n0g Indy) ﬁ dnoJg) Lod Indu}
ndno | LT
Y, an/

502

804

OLL

v0.



PCT/JP2015/001425

7/8

WO 2015/151424

[Fig. 7]

€08

AT
AT
OAT]
AT

OAT]_900 Jajuopy 600 Jojuo

00 0oy G0(-Wey
J00OIIO  #00-We
00 1O £00-Wed
00 Oy Z0(-wed
100 JOWOpy 100~ 1wey

JeUI0] |

TSNS

G08

LSITNOILIINNGD

5% 1] TR sop-wey | | Weon
® 1] 100 3oy po0-ued | | U
& JA ao_s_%_.)_ mom-smu doH
® M1 900 4000y €0 OJUON "L00 JOJuO |(00-Wwe?) @

7] Jeuing] UOJEUTSaA] 5003 .w@wm
TAONYD 98l ] BiA ,%E_é if =

A Iy -

800-Ue) 800 Jopuopy

£00-we £00 JOHUOR

900-ueQ 900 JoHuO

§00-UED G0 JoHuO

y00-We) F00 JOHUOW

£00-wed £00 Jopuoyy
-UE

o It B B | ;D

D ENE N\ | A9 GG
82108 uoneunsaq
s 1000 dnosbyiop | dnosByiop
108 008

¢08
708



8/8

PCT/JP2015/001425

WO 2015/151424

[Fig. 8]

106

7 DIB0g UORSUANT «
| pie0g uoisusxg ¢
¢AEQ TAN
L Ao IAN

&4~

N

BOY BANYO X ZIAN
MY Mo K| LIAN

U] SIS Yg/X[ = SWeN

IITTAN

&

0TA = ElwEn] adk| a0maQ

I8

G4 QIES

o |

(ERUEY)! e |r

EEN

¢ YIINS YIOMBN

C—

@) VRIOURY

=) CRIRUIEY

006

——

| YOHMS OMISN

(BRI

[EBIE

006



INTERNATIONAL SEARCH REPORT

International application No

PCT/JP2015/001425

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F3/048 HO4H60/04
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO6F HO4H

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

11 February 2003 (2003-02-11)

» <

figures 1-12

5 January 2011 (2011-01-05)

figure 17

X US 6 519 540 B1 (SALANDRO JERRY R [US])

column 3, line 7 - column 10, line 6;

paragraph [0109] - paragraph [0110];

1,9-11

=N

Y CA 2 718 360 Al (IBM CANADA [CA]) 2,3

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

29 May 2015

Date of mailing of the international search report

21/08/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Harke, Michael

Form PCT/ISA/210 (second sheet) (April 2005)




International application No.
INTERNATIONAL SEARCH REPORT PCT/JP2015/001425
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:' Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-6, 9-11
Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the

payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




International Application No. PCT/ Jp2015/ 001425

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-6, 9-11
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1, i. e. a display apparatus comprising:circuitry configured
to:display a user interface screen including device
information thatidentifies a plurality of output device
groups and a plurality of input device groups, each said
output device group including one or moreoutput devices
configured to output signals, each said input devicegroup
including one or more input devices configured to receive
the signals output by the output devices, and the user
interface screen being to control connection between one of
the output device groups and one of the input device groups;
andreceive an input that designates a combination of said
one of the output device groups and said one of the input
device groups from among the plurality of the output device
groups and the plurality of the inputdevice groups, wherein,
the user interface screen includes a matrix comprising a
plurality ofcells in a row direction and a column direction,
each of the plurality of cells corresponding to a
combination of one said output device and one said input
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said one of the output device groups and said one of the
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2. claim: 7
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or a displaying order of output devices in the output device
group on the user interface screen.

3. claim: 8

The third invention concerns a display apparatus as in claim
1 (see the first invention for details), wherein, as in
claim 8, the circuitry is configured to display a tally lamp
in association with each of the output devices on the user
interface screen.
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