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A video signal processing apparatus includes: a plurality of
input sections to each of which a video signal from an imag-
ing apparatus whose operation is controllable or is not con-
trollable; an input selector selecting a video signal inputted
through the input sections; a screen producer producing a
plurality of areas by dividing a screen into portions in which
the video signals selected by the input selector are displayed,
the screen producer producing a first color frame for the area
for the video signal representing a primary output, a second
color frame for the area for the video signal representing a
standby output, and a third color identifier for the area for the
video signal from the controllable imaging apparatus; and an
output section outputting the video signals and the frames or
the identifier to a display device that displays the screen
formed of the plurality of areas.
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VIDEO SIGNAL PROCESSING APPARATUS
AND VIDEO SIGNAL PROCESSING METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a video signal pro-
cessing apparatus and a video signal processing method, and
particularly to a video signal processing apparatus that func-
tions as not only a video switcher but also a camera controller,
and a video signal processing method used with the appara-
tus,

[0003] 2. Description of the Related Art

[0004] A video switcher has been known as an apparatus
that relays live images being captured by a camera and pro-
duces content based on the video images captured by the
camera . More specifically, a video switcher is an apparatus
that receives video signals from a plurality of channels,
selects any of the video signals and outputs the selected video
signal to a projector or any other destination to which video
images are outputted, and exerts wiping and other effects on
a video image when the video image is switched to another.
[0005] Usinga video switcher also readily allows a primary
output video image (PGM output video image) outputted as a
current on-air video image to be switched to a standby video
image (NEXT output video image, which is also referred to as
preview output video image) that will next he outputted as
programmed.

[0006] In this case, the video switcher also can display the
PGM output video image and the NEXT output video image
on a single screen at the same time so that a user can, for
example, align the NEXT output video image while looking
atthe PGM output video image. Specifically, the single screen
is divided into a plurality of areas, and the PGM output video
image and the NEXT output video image are displayed in
respective different areas. The display format is referred to as,
for example, multi-view display.

[0007] However, the screen on which video images are
displayed in the multi-view display format does not allow the
user to clearly see where the PGM output video image or the
NEXT output video image is displayed on the screen. To
address the problem, the frame in which. the PGM output
video image is displayed and the frame in which the NEXT
output video image is displayed are sometimes displayed in
different colors. For example, JP-A-09-154047 discloses a
technique in which the area in which the PGM output video
image is displayed is surrounded by a red frame, whereas the
area in which the NEXT output video image is displayed is
surrounded by a blue frame, whereby the video images pro-
duced from the two video signals are readily visually distin-
guished from each other.

SUMMARY OF THE INVENTION

[0008] When a plurality of cameras are used to capture the
live images described above, a camera controller that controls
the operation of each of the plurality of cameras is often used
as well as a video switcher. A camera controller is an appa-
ratus that remotely performs, for example, iris, focus, and
zoom control in each of the cameras connected to the camera
controller.

[0009] To control the cameras through the camera control-
ler, the user needs to look at the video images captured by the
cameras under control. It is also necessary to immediately
select any of the cameras under control at a necessary timing.
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Therefore, the video images captured by the cameras are
typically displayed in the multi-view display format, as in a
video switcher. The multi-view display screen should allow
the user to clearly know the positions where the video images
captured by the cameras under control are displayed.

[0010] However, when a PGM output video image and a
NEXT output video image are displayed on the screen under
the control of the video switcher, and video images captured
by the cameras under control of the camera controller are also
displayed on the screen, the areas in which the video images
captured by the cameras are displayed may not be distin-
guished from the other video images. Therefore, the user
himself or herself disadvantageously memorizes through his
or her operations the positions on the screen where the video
images captured by the cameras under control are displayed.

[0011] Thus, it is desirable to display video images cap-
tured by cameras under control of a camera controller on a
screen in a multi-view display format in such a way that the
display areas are readily distinguished.

[0012] A video signal processing apparatus according to an
embodiment of the invention includes a plurality of input
sections to each of which a video signal outputted from an
imaging apparatus whose operation is controllable or a video
signal outputted from an apparatus whose operation is not
controllable, The video signal processing apparatus further
includes an input selector selecting a video signal represent-
ing a primary output or a standby output and/or a video signal
inputted from any of the controllable imaging apparatus
among the plurality of video signals. A screen producer
executes processing for producing a plurality of areas by
dividing a screen into a plurality of portions in which the
video signals selected by the input selector are displayed. The
screen producer produces a first color frame for the area
among the areas in which the video signal selected by the
input selector as the video signal representing the primary
output is displayed, and produces a second color frame for the
area in which the video signal selected by the input selector as
the video signal representing the standby output is displayed.

[0013] On the other hand, an identifier for the area in which
the video signal inputted from the controllable imaging appa-
ratus is displayed is produced in a third color different from
the first and second colors. The video signal processing appa-
ratus further includes an output section outputting the video
signals and the frames or the identifier processed in the screen
producer to a display device that displays the screen formed
of the plurality of divided areas.

[0014] Inthis way, the frame for displaying the video signal
inputted from the controllable imaging apparatus is displayed
in the area of interest on the screen having a plurality of areas
in the third color different from those of the frames for dis-
playing the primary output video image and the standby video
image.

[0015] According to the embodiment of the invention,
since the frame for displaying the video signal inputted from
the controllable imaging apparatus is displayed in the third
color different from those of the frames for displaying the
primary output video image and the standby video image, a
user can readily distinguish the video images from one
another on the screen, That is, the operability of the apparatus
operated by the user is improved.



US 2014/0022458 Al

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a schematic diagram showing an exem-
plary configuration of a system according to an embodiment
of the invention;

[0017] FIGS. 2A and 2B are a descriptive diagram showing
an exemplary configuration of an operation input unit accord-
ing to the embodiment of the invention;

[0018] FIG. 3 is a block diagram showing an exemplary
internal configuration of a video signal processing apparatus
according to the embodiment of the invention;

[0019] FIGS. 4A and 4B are descriptive diagrams showing
exemplary configurations of tables according to the embodi-
ment of the invention, FIG. 4A showing an exemplary con-
figuration of a logical number/input port number/camera-
under-control number relationship table, and FIG. 4B
showing an exemplary configuration of a logical number/
screen position relationship table;

[0020] FIGS. 5A to 5C are descriptive diagrams showing
examples of the configuration, of a multi-view display screen
according to the embodiment of the invention, FIG. 5A show-
ing an example in which the screen is divided into four, FIG.
5B showing an example in which the screen is divided into
ten, and FIG. 5C showing an example in which the screen is
divided into sixteen;

[0021] FIGS. 6A and 6B are descriptive diagrams showing
examples of how frames are displayed in accordance with the
embodiment of the invention, FIG. 6 A showing an example in
which a video signal inputted from a camera under control
differs from a video signal selected as a PGM output or a
NEXT output, and FIG. 6B showing an example in which a
video signal inputted from a camera under control coincides
with a video signal selected as a PGM output or a NEXT
output;

[0022] FIG. 7 is a flowchart showing an example of pro-
cesses of producing display frames according to the embodi-
ment of the invention;

[0023] FIG. 8 is a descriptive diagram showing an example
in which a marker is displayed as an identifier according to an
embodiment of the invention;

[0024] FIGS. 9A to 9D are descriptive diagrams showing
examples of the marker according to another embodiment of
the invention; and

[0025] FIG. 10 is a descriptive diagram showing an
example in which a bar is displayed as an identifier according
to another embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0026] Embodiments of the invention will be described
below with reference to the accompanying drawings. The
present embodiment will be described in the following order.
[0027] 1. First Embodiment

[0028] 2. Variations

1. First Embodiment

[Exemplary System Configuration]

[0029] FIG. 1 shows an exemplary configuration of a sys-
tem according to the present embodiment. The system shown
in FIG. 1 includes a video signal processing apparatus 100
having a video switcher function and a camera control func-
tion. The video signal processing apparatus 100 is formed of
a main unit 110 and an operation input unit 120. While the
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main unit 110 and the operation input unit 120 are separate
units in the present embodiment, they may be integrated with
each other.

[0030] The video signal processing apparatus 100 is a por-
table apparatus and used to, for example, relay events that
take place in a large lecture hall, a large conference room, a
live concert hail, and any other similar place and produce
video content that introduces how the events have proceeded.
[0031] The main unit 110 shown in FIG. 1 is connected to
four cameras C1 to C4 and a personal computer (hereinafter
referred to as a PC) P1 as sources from which video images
are inputted.

[0032] The cameras C1 to C4 are connected to SDI (Serial
Digital Interface) input terminals (not shown) or any other
suitable terminals of the main unit 110, and video images
captured by the cameras C1 to C4 are inputted to the main unit
110 via the respective input terminals. The video image cap-
turing operation in the cameras C1 to C4 is synchronized with
a sync signal supplied from the main unit 110.

[0033] Each of the cameras C1 to C3 is provided with a
serial interface based on the VISCA® protocol to any other
suitable protocol and connected to the main unit 110 via a
serial cable (not shown) for transferring a control signal. That
is, the main unit 110 supplies control signals (camera control
commands) to the cameras C1 to C3 to control them. An ACK
message or any other similar response from each of the cam-
eras C1 to C3 is also sent over the corresponding serial cable
to the main unit 110.

[0034] The camera C4 is connected to the main unit 110 via
a DVI (Digital Visual Interface) cable or any other suitable
cable, and video images captured by the camera C4 are trans-
ferred to the main unit 110 through a DVI input terminal (not
shown), The camera C4, which does not have any terminal to
which a control signal from the main unit 110 is inputted, is
not controllable by the main unit 110.

[0035] The PC P1 is connected to another DVI input termi-
nal, an RGB input terminal (not shown), or any other suitable
terminal of the main unit 110 and inputs still images, motion
images, or any other images stored in an HDD (Hard Disk
Drive, not shown) or any other storage to the main unit 110.
[0036] The main unit 110, which has the video switcher
function and the camera control function as described above,
switches the output video image between a PGM output video
image and a NEXT output video image in the video switcher
function mode in which the main unit 110 functions as a video
switcher, whereas the main unit 110 controls the cameras
under control in the camera control mode in which the main
unit 110 functions as a camera controller. The configuration
of the main unit 110 will be described later in detail.

[0037] The main unit 110 is connected to a destination to
which video images are outputted from the main unit 110, for
example, a display device 300 formed of an FPD (Flat Panel
Display) or any other suitable component, a projector 400,
and a recording device 500 formed of an HDD or any other
suitable component. In the example shown in FIG. 1, the
projector 400 is connected to a PGM output terminal 2p-1 of
the main unit 110, and PGM output video images are output-
ted to the projector 400. The display device 300 is connected
to an AUX output terminal 2a of the main unit 110, and video
images arranged in the multi-view display format or other
images are outputted to the display device 300. The recording
device 500 is connected to a PGM output terminal 2p-2 of the
main unit 110, and stores a video signal outputted from the
main unit 110 as recorded video images.
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[0038] The operation input unit 120 connected to the main
unit 110 transmits an operation signal according to an opera-
tion performed by a user to a control section, which will be
described later, in the main unit 110. For example, instruc-
tions to switch video images outputted from the main unit 110
are issued from the operation input unit 120.

[0039] An exemplary configuration of the operation input
unit 120 will be described with reference to FIG. 2. The
operation input unit 120 shown in FIG. 2 includes an opera-
tion button section 210 formed of a variety of buttons, a dial
section 220 formed of four dials, and a display section 230.
The operation input unit 120 further includes a joy stick 240
and a transition lever 250.

[0040] The operation button section 210 includes a camera
mode switching button 211¢ and a switcher mode switching
button 211s as function selectors. AUX output selection/cam-
era selection buttons 212, PGM selection buttons 213p, and
NEXT selection buttons 2137

[0041] The camera mode switching button 211¢ switches
the mode setting in the main unit 110 from the video switcher
function mode to the camera control mode. The switcher
mode switching button 211s switches the mode setting from
the camera control mode to the video switcher function mode.
The actual mode switching operation is carried out under the
control of the control section, which will be described later,
when either of the switching buttons is pressed. In the present
embodiment, another camera mode switching button 211c¢ is
disposed to the lower left of the joy stick 240.

[0042] The AUX output selection/camera selection buttons
212 function as AUX output selection buttons in the video
switcher function mode, whereas functioning as camera
selection buttons in the camera control mode. Logical num-
bers 1 to 12 are assigned to the AUX output selection/camera
selection buttons 212. The buttons labeled with 1 to 12 are
enabled when the video switcher function mode is chosen,
whereas only the buttons labeled with 1 to 7 are enabled when
the camera control mode is chosen.

[0043] When the AUX output selection/camera selection,
buttons 212 function as the AUX output selection buttons, and
any of the selection buttons is pressed, a video signal inputted
through the input port related in advance to the logical num-
ber assigned to the pressed button is outputted to the AUX
output terminal 2a. In the example shown in FIG. 1, since the
display device 300 is connected to the AUX output terminal
2a, video images inputted through the input port related, to
the logical number described above are displayed on the
screen of the display device 300.

[0044] When the AUX output selection/camera selection
buttons 212 function as the camera selection buttons, video
images inputted from the camera under control that is related
in advance to the logical number selected by a button pressing
operation are outputted through the AUX output terminal 2a.
The video images captured by the selected camera under
control and outputted through the AUX output terminal 2a are
displayed on the screen of the display device 300.

[0045] The PGM selection buttons 213p determine which
one of the video signals inputted from the cameras C1 to C4,
the PC P1, and any other apparatus connected to the main unit
110 is selected as the PGM Output The NEXT selection
buttons 213% determine which one ofthe video signals input-
ted to the main unit 110 is selected as the NEXT output.
[0046] The same logical numbers 1 to 12 as those assigned
to the AUX output selection/camera selection buttons 212 are
also assigned to the PGM selection buttons 213p and the
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NEXT selection buttons 2137, For example, when any of the
PGM selection buttons 213p is pressed, the video signal
inputted through the input port related in advance to the
logical number selected by the button pressing operation is
selected as the PGM output. The PGM selection buttons 213p
and the NEXT selection buttons 213# are designed to func-
tion as a video switcher irrespective of whether the video
switcher function mode or the camera control mode is chosen.

[0047] The dial section 220 is formed of four dials, a dial
220-1 to a dial 220-4. When the camera control mode is
chosen, the dial 220-1 functions as a dial for adjusting the
focus of any of the cameras under control. The dial 220-2
functions as a dial for adjusting the brightness. The dial 220-3
functions as a dial for adjusting the zoom. The dial 220-4
functions as a dial for adjusting the pan and tilt.

[0048] When the video switcher function mode is chosen,
the dials 220-1 to 220-4 function as dials for adjusting the
functions assigned to functions F1 to F4.

[0049] The display section 230 is formed of a VFD
(Vacuum Fluorescent Display) or any other suitable compo-
nent and displays the setting of an effect exerted on a video
image when the video image is switched to another, a setting
menu used to set the cameras under control, and other items.

[0050] The joy stick 240 is formed of a lever supported
pivotally in X-axis, Y-axis and Z-axis directions and a dial
provided below the lever. When the camera control mode is
chosen, the amounts of pan, tilt, and zoom control of any of
the connected cameras can be specified by inclining the lever
of'the joy stick 240 or rotating the dial thereof When the video
switcher function mode is chosen, the on-screen position of a
PinP (Picture in Picture) inserted in a PGM output video
image can be determined by inclining the lever ofthe joy stick
240.

[0051] The transition lever 250 is an operation member
shiftable in the up/down direction, and continuously changes
a video image to another in accordance with the amount of
shift in the up/down direction. The transition lever 250 is also
designed to operate in the same manner (operate as a video
switcher) irrespective of whether the video switcher function
mode or the camera control mode is chosen.

[0052] An exemplary internal configuration of the main
unit 110 will be described with reference to FIG. 3. InFIG. 3,
the portions corresponding to those in FIGS. 1 and 2 have the
same reference characters. The main unit 110 includes an SDI
interface (hereinafter referred to as an I/'F) 10-1 to an SDI I/F
10-4 and an optional card I/F 15 as input sections, The SDI I/F
10-1 to SDI I/F 10-4 include four respective SDI input termi-
nals 1s-1 to 1s-4, to each of which an HD-SDI or SD-SDI
signal is inputted. According to the configuration shown in
FIG. 1, video signals outputted from the cameras C1to C4 are
inputted to the SDI I/F 10-1 to SDI I/F 10-4.

[0053] Each of the SDII/F 10-1to SDI I/F 10-4 includes an
equalizer (EQ) 11, a serial/parallel converter (S/P) 12, aframe
synchronizer (FS) 13, and an amplifier (AMP) 14.

[0054] The equalizer 11 shapes the waveform of an input-
ted HD/SD-SDI signal and supplies the signal having under-
gone the waveform shaping to the serial/parallel converter 12,
The serial/parallel converter 12 converts the HD/SD-SDI
serial signal supplied from the equalizer 11 into a parallel
signal and outputs it to the frame synchronizer 13. The frame
synchronizer 13 supplies the inputted parallel video signal to
the amplifier 14 in synchronization with a reference sync
signal in the main unit 110. The amplifier 14 amplifies the



US 2014/0022458 Al

inputted video signal to an appropriate magnitude and sup-
plies it to an input cross point section 20 as an input selector.
[0055] The optional card I/F 15 is an I/F into which an
optional card is inserted. An optional card is a card that is not
assembled at the time of factory shipment but adds a function
that is not implemented as a standard function. A variety of
optional cards are available, such as a card with an analog
video signal input terminal, a card with a DVI input terminal,
and a card with an HD/SD- SDI input terminal. In the main
unit 110 according to the present embodiment, any two of the
cards described above at the maximum can he connected to
the optional card I/F 15. Therefore, a plurality of video signal
terminals are present on the optional card I/F 15. FIG. 3
however collectively shows these terminals in the form of an
input video terminal to simplify the description.

[0056] In the configuration shown in FIG. 1, the optional
card I/F 15 receives a video signal from the PC P1 connected
to the terminal of an optional card inserted into the optional
card I/F 15. Processing operations according to the type of the
inserted card are carried out in the optional card I/F 15, which
then outputs the processed video signal to the input cross
point section 20. The type of the inputted video signal is not
limited to those described above, but cards with other types of
input terminals may be incorporated.

[0057] The input cross point section 20 selects only the
video signal selected by the user through an input video image
selection operation performed on the operation input unit 120
among a plurality of video signals supplied through the SDI
I/F 10-1 to SDI I/F 10-4 and the optional card I/F 15, and
outputs the selected video signal. For example, when the first
button among the PGM selection buttons 213p on the opera-
tion input unit 120 shown in FIG. 2 is pressed, the input cross
point section 20 selects the video. Signal inputted through the
input port related to the logical number I as the PGM output.
That is, the input cross point section 20 relates the inputted
video image to any of the NEXT output, the AUX output, the
PinP output and the multi-view output, and any other suitable
output and outputs the video image.

[0058] When the video signal selected by the input cross
point section 20 needs to be processed, for example, when an
effect needs to be exerted. on the selected video signal, the
video signal is supplied to a switcher/etfecter 30 as a screen
producer. The switcher/effecter 30, for example, selects an
input video image and exerts an effect on a video signal.
[0059] The switcher/effecter 30 also produces a frame for
displaying a PinP image and frames used in the Multi-View
display format. When frames used in the multi-view display
format are produced, the frame for displaying a PGM output
video image, the frame for displaying a NEXT output video.
image, and the frames for displaying Video images captured
by the cameras under control are produced in such a way that
the colors of the frames differ from one another. The process
of producing frames used in the multi-view display format
will be described later in detail. Processes performed in the
switcher/effecter 30 are controlled based on a control signal
produced in a control section 60, which will be described
later, based on an input video image selection operation per-
formed on the operation input unit 120.

[0060] The video signal processed in the switcher/effecter
30, for example, the video signal on which an effect has been
exerted, and selected as the PGM output is supplied to a
parallel/serial converter 51p disposed downstream of the
switcher/effecter 30. The parallel/serial converter 51p con-
verts the video signal into a serial video signal and outputs it
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to a buffer 52p. The video signal inputted to the buffer 52p is
converted into a signal appropriate for an output operation
and then outputted as the PGM output.

[0061] The video signal processed in the switcher/effecter
30, for example, the video signal on which an effect has been
exerted, is also supplied to an output cross point section 40
along with the frame information and other information pro-
duced in the switcher/effecter 30. The output cross point
section 40 also receives a video signal selected by the input
cross point section 20 as a video signal on which no effect
needs to be exerted.

[0062] The output cross point section 40 chooses either the
AUX output terminal 2a or a DVI output terminal 24 as an
output section to which the video signal supplied from the
input cross point section 20 and the video signal supplied
from the switcher/effecter 30 are outputted. Choosing either
the AUX output terminal 2a or the DVI output terminal 24 as
the output. section is determined based on a control signal
produced in the control section 60 based on an input video
image selection operation performed on the operation input
unit 120.

[0063] The video signal selected by the output cross point
section 40 as the video signal to be outputted to the AUX
output terminal 2a is supplied to a parallel/serial converter
51a disposed downstream of the output cross point section 40
and converted into a serial video signal. The converted serial
video signal is supplied to a buffer 524, where the signal is
converted into a signal appropriate for an output operation
and then outputted to the AUX output terminal 2a as the AUX
output. While the configuration in the present embodiment
has only one AUX output terminal, a plurality of AUX output
terminals may be provided.

[0064] The video signal selected as the video signal to be
outputted to the DVI output terminal 2d is supplied to an I/P
(Interlace/Progressive) conversion/resizing processor 51d,
where the video signal is converted into an interlaced or
progressive video signal and the screen size is changed as
necessary. The video signal having undergone the adjustment
operations described above is outputted to a buffer 524, where
the video signal is converted into a signal appropriate for an
output operation and outputted to the DVI output terminal 24
as the DVI output.

[0065] The control section 60 is formed of a CPU (Central
Processing Unit) and other components and produces control
signals for controlling the portions in the apparatus and cam-
era control commands for controlling the cameras under con-
trol based on a variety of types of information inputted
through the operation input unit 120.

[0066] The control section 60 includes a positional infor-
mation producer 61, a control signal producer 62, and a serial
I/F 63. The control section 60 is connected to a memory 70
formed of an EEPROM (Electrically Erasable Programmable
Read Only Memory) or any other suitable component.

[0067] The positional information producer 61 in the con-
trol section 60 receives information on the operation angle
inputted from the joy stick 240 on the operation input unit 120
and information indicating on/off of each of the operation
buttons that form the operation input unit 120. The positional
information producer 6:1 produces information indicating
the position of any of the cameras under control, that is,
information indicating the amount of pan, tilt, and zoom
control, based on the information on the inputted operation
angle of the joy stick 240, and supplies the produced posi-
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tional information to the control signal producer 62 disposed
downstream of the positional information producer 61.
[0068] The control signal producer 62 produces a camera
control command based on the information on the operation
angle inputted from the joy stick 240 on the operation input
unit 120 and the information on tables stored in the memory
70. The control signal producer 62 also produces control
signals for controlling the portions in the main unit. 110 based
on the operation button on/oft information inputted through
the operation button section 210 and the information con-
tained in the tables stored in the memory 70.

[0069] The tables stored in the memory 70 are a logical
number/input port number/camera-under-control number
relationship table T1 and a logical number/screen position
relationship table T2. FIGS. 4A and 4B show exemplary
configurations of the tables. FIG. 4A shows an exemplary
configuration of the logical number/input port number/cam-
era-under-control number relationship table T1, and FIG. 4B
shows an exemplary configuration of the logical number/
screen position relationship table T2.

[0070] The logical number/input port number/camera-un-
der-control number relationship table T1 shown in FIG. 4A
shows the relationship among the logical numbers assigned to
some of the operation buttons, such as the PGM selection
buttons 213p, the numbers assigned to the input ports, and the
numbers assigned to the cameras under control. The numbers
have been assigned to the input ports and the cameras under
control in advance by menu-driven setting or any other suit-
able method.

[0071] Inthe example shown in FIG. 4A, the logical num-
ber 1 is related to the input port number A and the camera-
under-control number 1. The logical number 2 is related to the
input port number B and the camera-under-control number 3.
The logical number 3 is related to the input port number C but
is not related to any camera-under-control number, because
the input port number C is connected to a camera that is not
controllable by the mainunit 110 (for example, the camera C4
in FIG. 1), a VIR, or any other non-camera apparatus.
[0072] The logical number-screen position relationship
table T2 shown in FIG. 4B shows the relationship between the
logical numbers assigned to some of the operation buttons
and the positions where images are displayed on a multi-view
screen. The logical number 1 is related to the display position
Arl. The logical number 2 is related to the display position
Ar2. The logical number 3 is related to the display position
Ar3.

[0073] The number of the divided areas and the layout
thereof in the multi-view screen can be arbitrarily set, and
FIGS. 5A to 5C show examples of the configuration of the
multi-view screen. FIG. 5A shows an example in which the
screen is divided into four. FIG. 55 shows an example in
which the screen is divided into ten. FIG. 5C shows an
example in which the screen is divided into sixteen. In the
example shown in FIG. 5A, the thus divided areas in the
screen are labeled with display positions Arl to Ar4. In the
example shown in FIG. 5B, the divided areas are labeled with
display positions Arl to Ar10. In the example shown in FIG.
5C, the divided areas are labeled with display positions Arl to
Arl6.

[0074] The logical numbers link the logical number/input
port number/camera-under-control number relationship table
T1 shown in FIG. 4A to the logical number-screen position
relationship table T2 shown in FIG. 4B. Therefore, there is a
one-to-one relationship among the logical numbers, the input
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port numbers, the camera numbers, and the display positions
on the multi-view display screen.

[0075] A further description will be made with reference
with FIG. 3 again. The control signal producer 62 refers to the
tables described above to determine an object to be con-
trolled, produces a control signal directed to the thus deter-
mined object to be controlled based on an operation inputted
through the operation input unit 120, and supplies the control
signal to the object to be controlled. Specifically, the camera
control command produced by the control signal producer 62
is transferred to the serial I/F 63 disposed downstream of the
control signal producer 62 and converted into a serial signal
by the serial I/F 63. The camera control command converted
into the serial signal is outputted to a control signal output
terminal 2¢ via a serial driver 80 and transferred to any of the
cameras under control via the control signal output terminal
2c.

[0076] An example of how to display the multi-view dis-
play frames produced by the switcher/effecter 30 will be
described with reference to FIGS. 6 A and 6B, FIG. 6 A shows
an example in which the screen is divided into 16 areas, the
areas An to Arl6, and images are displayed in the multi-view
format. In FIG. 6 A, a PGM output video image is displayed in
the area Ar6. A video image captured by any of the cameras
under control is displayed in the area Ard. An NEXT output
video image is displayed in the area Ar12.

[0077] The switcher/effecter 30 according to the present
embodiment produces a red frame for displaying the PGM
output video image, a green frame for displaying the NEXT
output video image, and a yellow frame for displaying the
video image captured by the camera currently under control.
In this way, the PGM output video image is surrounded by the
red frame, the NEX T output video image is surrounded by the
green frame, and the video image captured by the camera
currently under control is surrounded by the yellow frame in
the multi-view display screen. In FIG. 6A, the solid line
represents the red frame, and the broken line represents the
green frame, and the double dashed line represents the yellow
frame.

[0078] When the video signal selected by the input cross
point section 20 (see FIG. 3) as the PGM output video image
or the NEXT output video image is also the video signal
inputted from the camera currently under control, the
switcher/effecter 30 places the yellow frame inside the red or
green frame. FIG. 68 shows an example of the multi-view
display screen in this situation.

[0079] In FIG. 6B, the video image displayed in the area
Ar6 is not only the PGM output video image but also the video
image outputted from the camera currently under control, and
the video image displayed in the area Arl2 is the NEXT
output video image. In this case, the switcher/affecter 30
places the yellow frame inside the or green frame, whereby
the area Ar6 is surrounded by a double frame formed of the
red and yellow frames.

[0080] When the yellow frame is displayed on the screen
and a particular one of the AUX output selection/camera
selection buttons 212 is pressed so that a camera that is not
controllable newly selected, the yellow frame currently being
displayed is removed or the color of the yellow frame is
changed to a fourth color, such as gray. The fourth color used
herein refers to a color that flows the user to intuitively judge
that the selected camera is not controllable. That is, the fourth
color is not limited to gray.
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[Exemplary Operation of Video Signal Processing
Apparatus]
[0081] An exemplary procedure of displaying the frames

on a multi-view display screen will be described with refer-
ence to the flowchart in FIG. 7.

[0082] In the main unit 110, when any of the AUX output
selection/camera selection buttons 212 on the operation input
unit 120 is pressed (step S1), the control section 60 judges
whether or not the mode of the apparatus is set to the camera
control mode (step S2) When the mode of the apparatus is not
set to the camera control mode but the video switcher function
mode, the video signal inputted through the input port related
in advance to the button selected by the pressing operation is
selected as the AUX output under the control of the control
section 60 (step S3).

[0083] When the mode of the apparatus is set to the camera
control mode, the control section 60 identifies the camera
under control that is related in advance to the button selected
in the step S1 (step S4) For example, the first button of the
AUX output selection/camera selection buttons 212 (see FI1G.
2) is pressed, the camera labeled with the camera number 1
corresponding to the logical number 1 in the logical number/
input, port number/camera-under-control number relation-
ship table T1 (see FIG. 4A) is selected.

[0084] The input cross point section 20 (see FIG. 3) then
selects the video signal inputted from the camera currently
under control based on a control signal supplied from the
control signal producer 62 in the control section 60 (step S5).
The switcher/effecter 30 (see FIG. 3) produces a yellow
screen frame based on the control signal supplied from the
control signal producer 62 (step S6).

[0085] It is then judged whether or not the video signal
inputted from the camera currently under control has been
selected as the PGM output or the NEXT output (step S7).
When the video signal inputted from the camera currently
under control differs from the video signal selected as the
PGM output or the NEXT output, the yellow frame is placed
in the screen display position related in advance to the button
selected in the step S1 (step S8). That is, the control section 60
first selects the screen display position related to the logical
number identified by the button pressing operation based on
the contents described in the logical number-screen position
relationship table T2. The yellow frame is then placed in the
selected screen display position.

[0086] For example, when the first button of the AUX out-
put selection/camera selection buttons 212 is pressed, the
display position An related to the logical number 1 in the
logical number-screen position relationship table T2 (see
FIG. 4B) is selected. The switcher/effecter 30 then places the
produced yellow frame in the screen position Arl.

[0087] When the video signal inputted from the camera
currently under control is selected also as the PGM output or
the NEXT output, the yellow frame is placed inside the frame
for the PGM output: video image or the NEXT output video
image in the screen. display position related to the selected
button (step S9).

[0088] The video signal processed in the step S8 or 89 is
then selected as the AUX output by the output cross point
section 40 (step S10). The video signal selected as the AUX
output is displayed in the multi-view display format on the
screen of the display device 300 connected to the AUX output
terminal 2a (see FIG. 1) (step S11).
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[Advantage According to Embodiment]

[0089] According to the embodiment described above,
when a PGM output video image and a NEXT output video
image are displayed on a multi-view display screen, a video
image captured by the camera currently under control is dis-
played with a frame displayed in a color different from those
of the frames for displaying the above video images. In this
way, the user can readily know where the video image cap-
tured by the camera currently under control is displayed on
the multi-view display screen.

[0090] Further, in this case, since the video image captured
by the camera currently under control is enhanced by the
“frame,” which is similarly used to display the PGM output
video image or the NEXT output video image, the sense of
operation will not differ from that in related art. The user can
therefore operate the apparatus as usual without any strange
[0091] Further, according to the embodiment described
above, when the video signal inputted from the camera cur-
rently under control is selected also as the PGM output or the
NEXT output, the video image captured by the camera cur-
rently under control is displayed inside the frame for display-
ing the PGM output video image or the NEXT output video
image. In this case as well, since the frame for displaying the
video image captured by the camera currently under control is
displayed in a color different from that of the frame for
displaying the PGM output video image or the NEXT output
video image, the user can readily identify where the video
image captured by the camera currently under control is dis-
played. The user can also recognize at a glance that the video
image captured by the camera currently under control is
selected also as the PGM output or the NEXT output.

2. Variations

[0092] The above embodiment has been described with
reference to the case where the switcher/effecter 30 produces
screen frames and then the output cross point section 40
displays in the multi-view format a video signal into which
the screen frames are incorporated. However, the order in
which the processes are carried out is not limited to the order
described above. For example, the video signal may first be
displayed in the multi-view display format, and then the
screen frames may be added to the video signal, which forms
divided areas of the screen. In this case, the output cross point
section 40 also needs to control the screen frames.

[0093] While in the embodiment described above, the
frame for displaying a video image captured by the camera
currently under control is displayed in yellow, the color of the
frame is not limited to yellow. The color may be any third
color different from the color of the frame for displaying a
PGM output video image and the color of the frame for
displaying a NEXT output video image . Further, when a
double frame is produced, the frame for displaying a video
image captured by the camera currently under control may be
placed outside the other frame. Alternatively, instead of pro-
ducing a double frame, a single frame displayed in two colors,
for example, by alternately arranging the two colors in stripes
may be produced.

[0094] A video image captured by the camera currently
under control may be made clearer by displaying a marker or
any other suitable object instead of a frame. FIG. 8 shows an
example in which an elliptical marker is used. FIG. 8 shows a
case where an elliptical identifier Id1 indicating that the video
image displayed in a display area Ari (i is a natural number) is
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avideo image captured by the camera currently under control
is placed in the upper left corner of the screen. The position
where the identifier Id1 is placed is not limited to the upper
left corner, but may be, for example, the lower left corner, the
upper right corner, or the lower right corner (any of the four
corners of the screen) The position where the marker is placed
may be arbitrarily specified by the system, or may be freely
set by the user.

[0095] FIGS. 9A to 9D show examples in which a camera
icon, a joy stick icon, and other objects are used as the marker.
The icon shown in FIG. 9A represents a camera by using two
cylinders and a circular mark. The icon shown in FIG. 9B
represents a camera by using a rectangle and two oblique
lines. The camera represented by the icon in FIG. 9B may be
oriented rightward or leftward. FIG. 9C is a simplified dia-
gram showing an icon representing the joy stick 240 for
operating the cameras, The icons shown in FIGS. 9A to 9D
are presented by way of example, and the shapes of the icons
are not limited thereto. Icons having other shapes may be used
as long as they can explicitly show that a video image cap-
tured by the camera currently under control is selected.
[0096] Alternatively, as shown in FIG. 9D, “CAM CON-
TROL” or other characters may be used as an identifier. The
format used to display characters may be formed of a single
row as shown in the left part of FIG. 9D or may be formed of
two rows as shown in the right part of FIG. 9D. The characters
themselves may differ from those shown in FIG. 9D as long as
they show that a video image inputted from the camera cur-
rently under control is selected.

[0097] The identifier showing that the camera currently
under control is selected may be a bar or any other straight
line. FIG. 10 shows an example of the identifier of this type.
FIG. 10 shows an example in which an identifier 1d2 is dis-
played as a bar along the lower edge of the display screen.
[0098] As described above, a video image captured by the
camera currently under control may be distinguished from a
PGM output video image or a NEXT output video image by
displaying an identifier other than a frame on the screen on
which the video image captured by the camera currently
under control is displayed.
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[0099] The present application contains subject matter
related to that disclosed, in Japanese Priority Patent Applica-
tion JP 2008-283627 filed in the Japan Patent Office on Nov.
4, 2008, the entire contents of which is hereby incorporated
by reference.

[0100] It should be understood by those skilled in the art
that various modifications, combinations, sub-combinations
and alterations may occur depending on design requirements
and other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

1. A video signal processing apparatus comprising:

a plurality of input sections to each of which a video signal
outputted from an imaging apparatus whose operation is
controllable or a video signal outputted from an appara-
tus whose operation is not controllable;

an input selector selecting a video signal representing a
primary output or a standby output and/or a video signal
inputted from any of the controllable imaging apparatus
among the plurality of video signals inputted through the
plurality of input sections;

a screen producer executing processing for producing a
plurality of areas by dividing a screen into a plurality of
portions in which the video signals selected by the input
selector are displayed, the screen producer producing a
first color frame for the area among the areas in which
the video signal selected by the input selector as the
video signal representing the primary output is dis-
played, producing a second color frame for the area in
which the video signal selected by the input selector as
the video signal representing the standby output is dis-
played, and producing a third color identifier for the area
in which the video signal inputted from the controllable
imaging apparatus is displayed, the third color different
from the first and second colors; and

an output section outputting the video signals and the
frames or the identifier processed in the screen producer
to a display device that displays the screen formed of the
plurality of divided areas.

2-8. (canceled)



