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DESCRIPTION
CAMERA CONTROL DEVICE
TECHNICAL FIELD

The present invention relates to a camera control device

used for a television conference system. More particularly, the

present invention relates to a camera control device capable of

controlling a photographing position and photographing range of

a camera of a remote station from a local station.

'BACKGROUND ART
Referring to Figs. 7 to 11, the conventional camera
control device used for a television conference system will be
exﬁlained below. Fig. 7 is an.arrangement view showing a
télevision conference system in which a conventional camera

control device, which is disclosed in Japanese Unexamined Patent

- Publication No. 9-37176, is used.

In the drawing, reference numeral 11 is an electric camera
of a remote station composea of a rotational stand and a camera
having a zooxﬁ lens and an automatic focusing function, and
reference numeral 21 is an electric camera of a local station
coméosed of a rotational stand and a camera having a zoom lens
and an automatic focusing function. Reference numeral 12 is a

monitor of the remote station, and reference numeral 22 is a

I
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monitor of the local station. Reference numeral 13 is a system
controller of the remote station for controlling the electric
camera 11 of the remote station and the electric camera 21 of the
local station and also for compréssing and transmitting or
receiving and expandind'an image sent from the camera 11 of the
remote station and an image sent from the electric camera 21 of
the local station, and reference numeral 23 is a system controller
of the local station for controlling the electric camera 21 of
the local station and the electric camera 11 of the remote station
and also for.compressing and transmitting or.receiving and
expanding an image sent from the camera 21 of.the local station
and an image sent from the camera 11 of the remote station.
Reference numeral 14 is a rémote controller for controlling the
system controller 13 of the remote station, and reference numeral
24 is a remote controller for controlling the system controller
. 23 of the local station. Reference numeral 30 is a transmission
line composed of ISDN, for example.

Fig. 8 is an arrangement view of the remote controller
24 of the local station shown in Fig. 7. The remote controller
24 of the local station includes "a zooming button", "a remote
station controlling button", "a camera moving button” and "“a
setting button". In this connection, the remote controller 14
of the i’eméte station has the same arrangement as that of the local
station'sremotecontroller24. Inthis case, "the remote station

controlling button" has a function of selecting either the
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electric camera 21 of the local station or the electric camera -
11 of the remote station when an object to be controlled by "the
zooming button” and "the camera moving button" is determined.

Fig. 9 is an arrangement view showing the system
controller 23 of the local station shown in Fig. 7. In this
connection; the arrangement of the system controller 13 of the .
remote station is the same as that of the system controllef 23
of the local'station, Both system controllers are capable of
controlling the electric camera 11 of the remote station and the
electric camera 21 of the local station. |

In Fig. 9, reference numeral 25 is a camera section of
the electric camera 21 of the local station, and reference numeral
26 is a rotational section of the electric camera 21 of the local
station in which, fbr example, a servo motor is used. Reference'
numeral 200 is a system controlling section. Reference numeral
201 is a 1ight receiving section which receives control data sent
from the remote controller 24 of the local station. Reference
numeral 202 is a multiple separating section for conducting a
multiple separation of images, voices and data. Reference
numeral 203 is a line corresponding section for receiving data
from the transmission line 30 and sending data to the transmission
line 30. Reference nﬁmeral 204 is a screen frame superimposing
section for outputting a screen frame onto the monitor 22 of the
local station when a photographing position and a photographing

range of the electric camera 11 of the remote station are
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controller by the system controller 23 of the local station.

Reference numeral 205 is a camera rotation controlling section.

Reference numeral 250 is a controller section for
controlling the overall camera rotation controlling section 205.
Reference numeral 251 is a camera control signal converting
section for converting a signal sent between the controller
section 250 and the camera section 25. Reference numeral 252 is
a preset positj.on recording section for tempora:&ilj recording
preset positional data of the electric camera 21 of the local
station which is indicated to the éystem controlling section 200
by the remote station via the transmission line 30. Reference
numeral 255 is an A/D converting section for converting analog
positional data, which is outputted from the rotational section
26 by a potentiometer (not shown), into digital positional data.
Reference numeral 253 is a comparison section for comparing
preset positional data, which is recorded in the preset position
recording section 252, with pbsitional data sent from the A/D
converting section 255. Reference numeral 254 is a motor voltage
supplying section for supplying a motor drive voltage to the
rotational section 26 according to the result of the comparison
conducted by the comparing section 253. Reference numeral 210
is a camera control arithmetic section for calculating a value
used for indicating a superimposing position, at which the image

frame is superimposed, to the screen frame superimposing section
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204.

Fig. 10 is a flow chart showing a conventional controlling
operation in'which'the system controller 23 of the local station
conducts a controlling operation on the electric camera 11 of the
remote station. Fig. 11 is a schematic illustration for
explaining an operation of the screen frame used for controlling
the electric camera 11 of the remote station. Reference numeral
1 is a screen of the monitor 22 of the local station. Reference
numeral 2 is a screen frame in which the screen frame superimpoéing
section 204 is displayed.

Next, referring to Figs. 7 to 11, the.operation will be
explained as follows. The conventional television conference
system is arrahged as shown in Fig. 7, in which a television
conference is held when image and voices are exchanged between
thelocalstationandtheremotestatianviathetransmissionliné
30. In this case, a television conference terminal for having
communication with the remote controiler 24 of the local station
is defined as a.terﬁinal of the local station, and a television
conference terminal for having communication with the remote
controller 14 of the remote station is defined as a terminal of
the remote station. Images photographed by the electric camera
11 of the remote station and the electric camera 21 of the local
station are outputted onto the monitor 12 of the remote station
or the monitor 22 of the local station by the operation conducted

by the remote controller 14 of the remote station or the remote
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controller 24 of the local station. All data of images and voices

- --are compressed, expanded and transmitted by the system controller

13 of the remote station or the systéem controller 23 of the local
station.

The remote controller 24 of the local station is composed
as shown in Fig. 8. "The remote station controlling" button sets
either the local station or the remote station so that the local
statioh or the remote station can be controlled by the remote
controller 24 of the local station. That is, when "the remote
station controiling" button is invalid, the remote controller 24
of the local station controls the electric camera 21 of the local
station, and when "the remote station controlling" button is valid,
the remote controller 24 of the local station controls the electric
camera 11 of the remote station. In other word, when "the remote .
station controlling" button is invalid, a direction and a
magnification of zooming of the electric camera .21 of the local
station are controlled by "the zooming" button and "the camera
moving" button, and when "the remote station controlling" button
is valid, a direction and a magnification of zooming of the
electric camera 11 of the remote station are controlled by "the
zooming" button and "f.he camera moving" button. "The setting
button" is used fof finally determining various setting
information described later.

Next, referring to Fig. 9, controlling operation of the

electric camera 21 of the local station conducted by the system
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controller 23 of the local staﬁidn will be explained as follows.

The camera rotation controlling section 205 is controlled by a
control signal sent from the system controlling section 200, and
a zooming signal is sent to the camera section 25 via the camera
controlling signal converting section 251. A motor drive voltage
is imbressed upon the rotational section 26 via the motor voltage
sﬁpplying section 254.

In the preset position recording section 252, preset
position data is recorded in the form of an absolute value
according to a direction given by the system control section 200"
of the local station or the remote station. Preset operation is
conducted on the electric camera 21 of the local station as follows.

Data of the present position of the rotational section 26, which
is sent from the A/D converting section 255, and preset position
data recorded in the preset position recording section 252 are
compared with each other by the con{paring section 253, and preset
operation is conducted so that both data can coincide with each
other. Preset position data can be rewritten at any time.
Concerning the zooming preset control of the electric camera 21
of the local station, all operation is controlled by the zoom
controlling mechanism (not shown) housed in the camera section
25.

Into the system controlling section 200, positional data
of an absolute value is inputted by the A/D converting section

255 at all times. The system controlling section 200 outputs a -
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rotational moving command to the motor voltage supplying section
- 254 via fhe controller 250 in accordance with a period of time
of pressing "the camera moving" button of the remote controller
24 of the local station. Due to the foregoing, the motor voltage
supplying section 254 supplies a motor driving voltage
corresponding to the inputted rotational moving command to the
rotational section 26, so that the rotational section 26 can be
driven. In this connection, controlling operation conducted on
the electric camera 11 of the remote station by the system
controller 13 of the remote station is the same as that conducted
on the electric camera 21 of the local station by the systeﬁ
controller 23 of the local station. Therefore, explanations are
omitted here. Next, operation will be explained as follows when
the systemcontroller 23 of the local station controls the electric
~camera 11 of the remote station. The screen frame 2 used for
conducting remote control on the electric camera 11 of the remote
station is indicated to the screen frame superimposing section
204 according to the result of the calculation conducted in the
camera control arithmetic section 210. Then the screen frame-z
is displayed on the screen 1 of the monitor 22 of the local station
as shown in Fig. 11.

Control information, image signals and voice signals are
subjected to multiple separation in the multiple separating
section 202, and correspondence is mutually conducted via the line

corresponding section 203 and the transmission line 30.
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This Sheet Has Been R,

TS



When an operator (not shown in the drawing) operates "the
remote station controlling" button arranged in the remote
controller 24 of the local station so that remote station control
can be made valid, as shown in Fig. 10, controlling operation to
control the camera of the remote station is started in the system
controlling section 200 (step _401) , and fhe program proceeds to
step 402. In step 402, the system controlling section 200 judges
whether or not “the remote station controlling" button is pressed
for a period not less than one second. When "the Temote station
controlling” buti:on is pressed for a period ndt less than one
. second, the program proceeds to step 403, and when "the remote
station controlling" buttén is not pressed for a period not less
than one second, the program proceeds to step 412. |

In stép 403, for example, according to the command of MBE
(Multi Byte Extension) stipulated by the advice of ITU-H.221, it
is demanded to the system controller 13 of the remote station that
the electric camera 11 of the remote station is made to be the
widest angle, and then the program proceeds to step 404. ' Due to
the foregoing, an image of the widest angle photographed by the
electric camera 11 of the remote station is outputted onto the
monitor 22 of the local station. Instep 404, the positional data
of the electric camera 21 of the remote station, which is expressed
by absolute values, held by the system controlling section of the
system controller 13 of the remote station is demanded to the

system controller 13 of the remote station by the command of MBE.
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Due to the above operation, the positional data of the electric
camera 11 of the remote station can be known, and the program
proceeds to step 405. In step 405, a photographing range is
displayed in the case where the electric camera 11 of the remote
station is set in themost felephotographic condition by the screen
frame superimposing section 204, for example, as shown by the

screen frame 2 in Fig. 11, and the program proceeds to step 406.

In step 406, when “the zooming” button and "the camera
moving" button in the remote controller 24 of the local station
are préssed, the system controlling section 200 moves and
reduces/extends the image frame 2. Therefore, a photographing
position and a photographing range, which are desired by the
operator, are designated on the image outputted on the screen 1
photographed by the electric camera 11 of the remote station.

| In this connection, when the operator wants to photograph
a portion except for the image (photographing range) ‘sent from
the electric camera 11 of the remote station, for example, the
screen frame 2 is continuously moved to a direction in accordance
with the desire of the operator. In the case where the system
controlling section 200 detects that “the camera moving" button
is still pressed even after the screen frame 2 has been moved to
a corner of the screen 1, an amount of movement corresponding to
an amount of pressing "the camera moving" button is notified to

the system controller 13 of the remote station, for example, by
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the command of MBE, so that the rotational section of the electric
cainera 11 of the remote station can be rotated and the
photographing position of the electric. camera 11 of the remote
station can be moved. .In this case, positional data of the
electric camera 11 of the remote station after the rotational
section has been rotated is inputted from the system controller
23 of the remote station and renewed.

In step 407, in the system controlling sect_ion 200, the
camera control arithmetic section 210 calculates ah amount of
zooming movement of the electric camera of the remote station and
the new positional data to be directed to the lsystem controller
13 of the remote station, from the photographing range of the
screen frame 2 designated in step 406, and the program proceeds
to step 408. In step 408, it is judged whether or not the
designated photographing range can be actually photographed by
the electric camera 11 of the remote station. When the designated
photographing range can be actually photographed by the el'ecti'ic
camera 11, the program proceeds to step 410, and when the
designated photographing range can not be actually photogfaphed
by the electric camera 11, the program proceeds to step 409.

In step 409, the system controlling section 200 displays
characters and others on the screen 1 and notifies the operator
that designation of the photographing position and photographing
range conducted in step 407 can not be conducted, and the program

proceeds to step 406. In step 410, a period of time of pressing
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"the remote station control" is judged. When the pressing time
is not more than one second, the program proceeds to step 411.
When the pressing time is more than one second, the program
proceeds to step 414, and the operation is completed. In step
411, arithmetic values obtained in step 407 (an amount of the
movement of zooming and new positional data to be recorded in the
preset position recording section in the system controller 13 of
the remote station) are notifies to the system controller 13 of
the remote station. Due to the foregoing, the zooring motion and
.the rotational motion of the electric camera 11 of the remote
station are conducted, and the pi;ogram proceéds to step 412.
Due to the foregoing, an image is outputted which is
photographed by the electric camera 11 of the remote station
corresponding to the photographing position and the photographing
range designated in step 406. Instep 412, the systemcontrolling
" section 200 uses "the zooming" button and "the camera moving"
button and directly operates the electric camera 11 of the remote
station by the correspondence with the system controller 13 of
the remote station conducted by the command of MBE, so that the
photographing position and the photographing range can be
adjusted. 1In the case where "the remote station control” button
is pressed in the operation of step 412, the program proceeds to
step 413. 1In step 413, a period of time of pressing "the remote
station control” button is judged. When the period of time of

pressing "the remote station control" button is not more than one
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second, the program proceeds to step 414. When the period of time
of pressing "the remote station control" button is more than oné
second, the program proceeds to step 403.

The electric camera 11 of the remote station is controlled
by the remote controller 24 of the local stationas described above.
Therefore, the photographing position and the photographing
range of the electric camera 11 of the remote station can be

adjusted by the remote controller 24 of the local station.

Since the conventional camera control devicé is composed
as described above, the following problems may be encountered.

(1) The sysfem controlling section 2.00 in the system
controller 23 of the 1ocal. station controls the electric camera
11 of the remote station as shown in Fig. 10. In this case, after
the control of the electric camera 11 of the remote station has
been made valid by "the remote station control” button, the next
operation step branches alccording to the period of time of pressing
_"the remote station control" button. Therefore, it is difficult
for a beginner to use the device, and it takes time for him to
become experienced in the device.

" (2) For example, when the remote controller 24 of the
local station controls a position of the electric camera 11 of
the remote station in step 412, the system controller 23 of the
local station makes correspondence with the system controller 13
of the remote station by the command of MBE, so that positioning

control can be condﬁcted. Therefore, a delay of transmission is
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caused by the transmission line 30 between the time at which the
command of MBE arrives at the system controller 13 of the remote
station and the time at which an image sent from the electric camera
of the remote station is outputted onto the monitor 22 of the local
station. Accordingly, it is difficult for the operator to adjust
the photographing position and the photographing range as he likes.
In this connection, the above problems are described in detail
in the paragraph "6011" in the official gazette éf Japanese
Unexamined Patent Publication No. 9-37136.
(3) when the rotational section of the electric camera
11 of the remote station is rotated by the sys.tem controller 23
of the local station, the following operation ﬁtust be performed.
Positional data of absolute values must be inputted from the
system controller 13 of the remote station, and new positional
data obtained when an amount of the desired movement of the
electric camera 11 of the remote station is added to or subtracted
.from the above positional data must be notified to the system
controller 13 of the remote station. That is, it is necessary
for the system controller 23 of the local station to conduct
arithmetic operation for calculating the new positional data.
Therefore, it takes time. to coﬂduct arithmetic operation. 1In
order to conduct the above processing, correspondencé in which

the command of MBE is used must be made at least twice. Therefore,

the processing becomes complicated.
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DISCLOSURE OF THE INVENTION

The present invention has been accomplished to solve the
above problems. A first object of the present invention is to
provide a camera control device,. the operation property of which
can be enhanced when an electric camera of a remote station is
controlled by a local station. A second object of the present
invention is to provide a camera control device by which a
photographing range can be satisfactorily adjusted even when a
delay of transmission is generated in the case of bontrolling an
electric camera of a remote station by a local station. A third
objec_t of the present invention is to provide a camera control
device in which the arithmetic operation of a photographing
position of an electric camera of a remote station, which is
conducted in Ia local siation, can be simplified. |

In order to accompliéh the above objects, the present'
invention provides a camera control device comprising: a camera
of a remote station for photographing a desired position and range
so as to output a remote image; a system controller for compressing
the remote image and transmitting it to a transmission line; a
system controller of a local station for expanding the remote image
transmitted via the transmission line; a monitor of the local
station for displaying the remote image; a superimposingl display
section _for displaying a screen fréme capable of designating a
photographing position and a photographing range of the camera

of the remote station on the monitor of the local station; a local
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station side operating means for oéerating the camera of the remote
station by the local station; and a'remote station camera control
means for controlling the camera of the remote station by the local
station side operating means via the transmission line, wherein
a first processing group for making a photographing range of the
remote station camera to be the Widest angle, a second processing
group for moving 1_:he remote station camera according to a remote
image of the widest angle displayed on the local station monitor
by the first processing group, and a third processing group for
designating the photographing position and the photographing
range of the remote station camera by a screen frame displayed
on the local station monitor in the photographing range of the
.remote station camera moved by the second processing group, are
successively operated in oxrder.

When the remote station camera control means designates
a photographing position of the remote station camera,
designation is made by a relative value of the photographing
position of the remote station camera.

When the remote station camera is moved by the remote
station camera control means by the second" processing group, the
remote station camera is moved by a predetermined amount each time
the local station side operating means is operated.

A screen frame displayed by the remote 'statidn camera
control means by the third processing group can be moved exceeding

a screen of the local station monitor except for a predetermined
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portion.
Further, a screen frame is displayed by the remote station

camera control means by the third processing group.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an arrangement view showing a television
conference system in which the camera control device of the present
invention is used.

Fig. 2 is an arrangement view shdwing the local station
system controller shown in Fig,ll.

Fig. 3 is a flow chart showing a series of controlling
operation conducted by the local station system controller shown
in Fig. 1 on the remote station electric camera.

Fig. 4 is a schematic illustration showing a state inwhich
a screen frame is set all over the screen.

Fig. 5 is a schematic illustration showing operation in
the case where the photographing position of the remote station
electric camera shown in Fig. 1 is moved by the correspondence
control in which the command of MBE is used.

Fig. 6 is a schematic.illustration showing an operating

method of operating a screen frame displayed on a screen.

BEST MODE FOR CARRYING OUT THE INVENTION
Examples of the present invention will be explained as

follows.

b heet Has Been Replaced :

e \\Il\l\\ I



EXAMPLE 1

Fig. 1 is an arrangement view showing a television
conference system in which the camera control device of the present
invention is used. Likereference characters areused to indicate
like parts in Figs. 1 and 7, and the explanations are omitted here.

In Fig. 1, reference numeral 21A is a local station electric
camera, reference_numeral llais a remoté station electric caméra,
reference numeral 232 is a local station system controller, ar_xd
reference numeral 13A is a remote station systemcontroller. Fig.
2 is an arrangement view showing the local station system
- controller 23A. Like reference characters are used to indicate
like parts in Figs. 2 and 9, and the explanations are omitted here.

InFig. 2, reference numeral 200A is a systemcontrolling section,
reference numeral 205A is a rotation cohtrolling section,
reference numeral 250A is a controller section, and reference
numeral 251A is a camera confrol signal converting section.
Reference numetal 262 is a rotational section. For example, a
stepping motor is used for the.rotational section 26A.

In this connection, an arrangement of the remote station
system controller 13A is the same as that of the local station
system controller 23A. Fig. 3 is a flow chart showing a series
of controlling operat'ion conducted by the local station system
controller 23A of i:he present invention on the remote statibn |
electric camera 11A. Fig. 4 is a schematic illustration showing
a state in which the screen frame 2 is set all over the screen
1 -
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2. Fig. 5 is a schematic illustration showing operation in the
cése where the photographing position of the remote station
electric camera 11A is moved by the correspondence control inwhich
the command of MBE .is used.

In Fig. 5, reference numeral 10 is a photographing range
of the remote station electric camera 11A, reference numeral 10A
is a photographing range of thé'remote station electric camera
11A which is being outputted onto the screen 1, reference numeral
10B is a photographing range of the remote station e’iectric camera
11A moved when "the camera moving" button, by which.the electric
camera is movéd right, is pressed once, and refére'nce numeral 10C
is a photographing range of the remote station electric camera
11A moved when "the camera moving" button, by which the electric
camera is moved downward, is pressed once.

Referring to Figs. 1 to 5, operation will be explained
below. First, referring té Fig. 2, camera controlling operation
conducted.in the local station system controller 23A will be
explained as follows. The camera rotation controlling section
205A is controlled by a control signal sent from the system control
section 200A. A zooming signal is sent to the camera section 25
via the camera control signal converting section 251A. Data for
movement corresponding to an amount of rotational movement is
outputted into the rotational section 26A via the control signal
converting section 251A.

Data for moving the rotational section 26A, which is

I
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outputted from the system controlling section 200A into the camera
- rotation controlling section 205A, is a relative value. Data for
niovement outputted from the system controlling section 200Aa is
outputted to the camera .control s:j.gnal converting section 251A
via the controller section 250A. Movement data inputted into the
camera control signal converting section 251A is outputted to the
rotational section 26A. A method of controlling an amounf of
zooming movement of the camera section 25 is the same as that shown
in Fig. 9. ’

Next, referring to Fig. 3, operation of controlling the
remote étation electric camera 11A by the loéal s.tation systém
controller 23A will be explained below. For example, when an
operator (not shown in the drawing) operates "the remote station
controlling” button arranged in the remote controller 24 of the
local station so that remote station control can be made valid,
controlling operation to control the camera of the remote station
is started in the system controlling section 200A (step 501), and
the program proceeds to step 502. In step 502, the system
confrolling section 200A deménds of the remote station system
controller 13A by the command of MBE that the remote station
electric camera 11A is set at thé widest arigle, and the program
proceeds to step 503. Due to the foregoing, an image of the widest
angle, which has been photographed by the remote station electric
camera 1lA, is outputted on the local station monitor 22.

In step 503, the system controlling section 200A controls
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so that the screen frame 2 can be displayed all over ﬁhe screen
‘1 by the action of the screen frame superimposing section 204 as
shown in Fig. 4, and then the program proceeds to step 504. 1In
step 504, in the case where the operator wants to photograph a
- portion not included in the image outputted on the screen 1, "the
camera moving” .button. of the local station remote .controller 24
is operated, sothat the remote station electric cémera 11 is moved.
In this way, the photographing range of the remote station
electric camera 11 is adjusted so that a portion, which the
operator wants to photo.graph  can be photographed on the screen
1.  Inthis case, the local station system controller 23A notifies
the remote station system controller 13A of data of moving the
rotational section of the remote station electric camera 21A. In
this case, data of moving the rotational section is transmitted
in a relative value by the command of MBE. Instep 504, the program
periodically proceeds to step 505, and it is judged whether of
not "the zobming" but{:on is pressed.

That is, in step 505, when "the zooming" button has been
pressed in the process of step 504, the program proceeds to step
506. When "the zooming" button has not been pressed in the process
of step 504, processing of step 504 is éontinued. Referring to
Fig. 5, processing conducted in step 504 will be explained in
detail. For example, in the case where the photographing range
of the remote station electric camera 11lA is 10A shown in the

drawing when the program proceeds to step 504, "the camera moving"
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button, by which the electric camera is moved right, is press'ed
once. Then, data for moving the electric caméra corresponding
to the. pressing operation .conducted once is outputted from the
local station system controller 23A into the remote station system
controller 13A, and the photographing range of the remote station
electric camera 11A is moved from 10A to 10B as. shown in Fig. 5.
In this connection, an amount of data for movement obtained when
the button is pressed once is larger than that obtained when the
local station camera is controlled. For example, the amount of
data for movement is set so that about 1/3 of the screen can be
moved when the button is pressed once. In the case where the
photographing range of the remote station electric camera 11A is
10A, "the camera moving" button, by which the electric camera is
moved downward, is pressed once. Then, as shown in Fig. 5, the
photographing range of the remote station electric camera 11A is
moved from 10A to 10C by the same operation as that describe above.
Due to the foregoing, the photographing position of the
remoi:e station electric camera 11A can be easily moved to a
position close to the center of the screen of the local station
monitor 22. On the other hand; according to the conventional
device, the remote station electric camera 11A is moved in
proportion to the time in which “the camera moving" button is
pressed, and due to the delay of transmission of an jmége, it
requires a skill to move the photographing position of the remote

station electric camera 11A to a position close to the center of
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the screen of the local station monitor 22.

In step 506, the system controlling section 200A
designates a ph_otograph‘ihg position and a photographing range in
an image outputted on the screen 1 which has been photographed
" by the }:emote statidn electric camera 11 when the screen frame
2 is reduced/extended by "the zooming" button an;i "the camera
moving" button provided in the local station remote controller
24. In this case, even when the screen frame 2 is moved to a corner
of the screen 1 and "the camera nioving" button is continuously
pfessed in the same manner as that conducted in step 406 in Fig.
10, the photographing position'of the local station electric
camera 11 is not moved by thé correspondence with the remote
station system controller 13 by the command of MBE.

In step 506, the sjrstem controlling section 200A judges
whether or not "the setting” butt_oln is pressed while the program
periodically proceeds to step 507. That is, in step 507, when
"the setting" button is pfessed in the process of step 506, the
program proceeds to step 508. When "the setting” button is not
pressed in the process.of step 506, the processing of step 506
is continued. In step 508, the camera control arithmetic section
210 conducts arithmetic operation of the data for movement of the
rotational section of the remote station electric camera 11A and

arithmetic operation of the amount of zooming to be notified to

the remote station controller 13A according to a relative position |

of the photographing position and photographic ﬁ:ange determined

| . N
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by the screen frame 2 designated in step 506 with respect to the
central coordinates of the screen 1. Then, the program proceeds
to step 509. In step 509, the system controlling section 200A
notifies the remote station system controller 13A by the command
of MBE, of the amount of zodming and the data of movement of the
rotational section calculated in step 508. Due to the foregoing,
the image sent from the remote station electric camera 11A is
outputted onto the screen 1, and the program proceeds to step 510.
In step 510, "the zooming" button and “the camera moving" button
are used, and the remote station electric camera 11a is directly
operated by the'cbrresponcience with the r,e.moie étation system
controller 13A by the command of MBE, so that the photographing
positj.on and the photograpﬁing range are adjusted. 1In step 510,
the progi'am periodically proceeds to step 511, and it is judged
whether or not "the setting "button is pressed. That is, in step
511, when "the setting” button is pressed in the process of step
510., the program proceeds to stép 512, and operation is completed.
When "the setting" button is not pressed in the process of step
510, the proce551ng of step 510 is continued.

As described above, according to the present invention,
the remote station electric camera 11A is controlled by the system ‘
controlling section 200A as shown in Fig. 3. There is no step
which_branches according to the time in which the predetermined
button is pressed. | |

Control is conducted in the order of the first processing
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group (steps 502 to 505), the second processing group (steps 506
and 507), the ﬁhird processing group (steps 508 and 509), and the
fourth processing group (steps 510 and 511). In the first
processing group (steps 502 to 505), the photographing position
of the remote station electric camera 11A is determined by the
communication control by the command of MBE in a period of time
frompressing“theremotestatidncontrol“buttantopressing"the
zooming" button. In the second processing group (steps 506 and
507), the photographing position and 'Ehe -photogra}jhing range are
set by the screen frame 2 on the screen 1 onto which an image sent
from the remote station electfic camera 11A is outputted in a
period of time from pressing “"the zooming" button to pressing "the
setting" button. In the third processing group (steps 508 and
509), the photographing pésition and the photographing range of
the remote station electric camera 11A, which have been set in
the second processing group by pressing '"tllle setting” button, are
outputted onto the screen 1. In the fourth processing group
(steps 510 and 511), the remote station electric camera 11A is
directly controlled when the photographing'position and the
photographing range are directly operated until “the setting”
button is pressed. When thé first, the second, the third and the
fourthprocessinggroﬁparesuccessivelycontrolledinthisorder,
no process branches and reverses. Due to the foregoing, a
controlling state can be easily recognized during the operation.

Therefore, the operation property can be enhanced.
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In the process of arithmetic operation conducted in step
508, the system controlling section 200A outputs a relative value
of the data of movement of the rotational section of the remote
station camera 11. That is, it is unnecessary to conduct the
conventional operation in which the system controlling section
200A in the local station system controller 23A calculates the
positional data of the remote station electric camera 21A and an
absolute value of the new position data is outputted. Therefore,
a load given to the system controlling section 200A can be reduced.

As shown in Fig. 5, in the processing of step 504, the
. system controlling section 200A moves the photégraphing range of
the remote station electric camera 11A displayed on the screen
1 by a predeterlpined amount of movement each time “the camera"
moving button is pressed. Therefore, even when a delay of
transmission is caused in the transmission line 30, the
photographing range can be adjusted according to the operation
conducted by the operator. Accordingly, the operation property
can be enhanced.

In the processing shown in Fig. 3, in step 503, the screen
frame 2 is displayed so that the screen frame 2 can be éextended
all over the screen 1, however, according to preference of the
operator, the processing of step 503 may be conducted after “"the
zooming" button has been pressed in step 505.

In step 506 shown in Fig. 3, the operating property can
be enhanced when control is conducted as shown in Fig. 6. Fig.
1 ' | T
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6 is a schematic illustration showing an operating method of
‘operating a screen frame displayed on a screen in step 504. 1In
Fig. 6, reference numeral 2A is a screen frame. Inthe same manner
as that of the screen 2, the screen frame 2A is extended/reduced
by the 6peration of "the zooming" button, and the screen frame
2A is moved by the operation of "the camera moving" button. A
different point between the screen frame 2A and the screen frame
2 is that the screen frame 2A can be moved exceeding a corner of
the screen 1 except for a portion as shown in Fig. 6. This can
be realized when at least one of lthe screen frames 2A, in which
the screen superimposing section 207 is arranged in the upper,
lower, right and left portion, exists on the screen 1 so that it
can be moved. Calculation of the data olf movement of the
rotational section 26A caused by the screen frame 2A in step 508
can be realized when the processing conducted in the camera control
“arithmetic section 210 is changed, for exémple, a virtual screen
largér than the screen 1 is set and when the arithmetic operation
of data of movement is conducted. Due to the foregoing, the
photographing position that can be set in step 506 is extended,

and the operation property can be enhanced.

INDUSTRIAL, APPLICABILITY
As described above, in the camera controlling device of
the present invention, the first processing group, the second

processing group and the third processing group are successively
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operated in order. In the first processing group, the remote
station camera controlling means makes the photographing range
of the remote station camera to be the widest angle. In the second
processing group, the remote station camera is moved according
to the remote station image of the widest angle displayed on the
local station monitor by the first processing group. In the third
processing group, the photographing position and the
photographing range of the remote station camera are designated
by the screen frame displayed on the local station monitor in the
photographing range of the remote station camera moved by the
second processing group described above. Therefore, it is
possible for the operator to recognize a state of control of the
device in his feeling. Therefore, the operating property of
camera control éan be enhanced.

In the camera controlling device of the present invention,
when the remote station camera controlling means designates a
photographing position of the remote station cameré, designation
is conducted by a relative value of the photographing position
of the remote station camera. Therefore, it is unnecessary for
the local station to conduct arithmetic operation of a new absolute |
value by adding an amount of movement to the absolute value of
the photographing position of the remote station camera or by
subtracting an amount of movement from the absolute value of the
photographing position of the remote station camera.
Accordingly, a load given to the control of the remote station

1 |
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camera can be reduced.

Inthe camera controlling device of the present invention,
when the remote station camera is moved by the second processing
group, the camera is moved by a -.predetermined amount each time
the 1oéal station side operating means is operated. Accordingly,
it is possible for the operator to move the remote station camera
to a desired photographing position. Therefore, the operation
property of the remote station camera can be enhanced.

In the camera control device of the p'res"ent invention,
the screen frame displayed by the third processing group éan be
moved exceeding the screen of the mon.ito'r__ of the local station
except for a portion. Therefore, it is possible to extend the
photographing range. | Therefore, the operation property of the
remote station camera can be enhanéed.

Further, in the camera control device of the present
invention, the screen frame is displayed by the third proéessing
group. Accordingly, it is easy for the operator to recognize that
the operation has entered the third processing group. Therefore,
the operatic_m property of the remote station camera can be enhanced.

——————
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1. A camera control device comprising:

CLAIMS

a camera of a remote station for photographing a desired
position and range so as to output a remote image;

a system controller for compressing the remote image and
transmitting it to a transmission line;

a system controller of a local station for expanding the
remote image transmitted via the transmission line;

a monitor of the local station for displaying the remote
image;
| a superimposing display section for displaying a screen
frame capable of designating a photographing pésition and a
photographing range of the camera of the remote station on the
monitor of the local stationm; |

a local station side operating means for operating the
camera of the remote station by the local station; and

a remote station camera control means for controlling the
camera of the remote station by the local station side operating
means via the transmission line, wherein

a first processing group for making a photographing range
of the remote station.camera to be the widest angle,

é second processing group for moving the remote station
camera according to a remote image of the widest angle displayed
on the local sﬁation monitor by the first processing group,  and

a third processing group for designating the
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photographing position and the photographing range of the remote
- station camera by a screen frame displayed on the local station
monitor in the photographing range of the remote station camera
moved by the second processing grbup, are successively operated
in order.

. 2. Acamera control device according to claim 1, wherein
when the remote station camera control means designates a
photographing position of the remote station camera, designation
is made by a relative value of the photographing position of the
remote station camera.

. 3. Acameracontrol device according to claim 1, wherein
when the remote station camera is moved by the second processing
group, the remote station camera is moved by a predetermined emount
each time the local station side operating means is operated.

4.” A camera control dev:l.ce according toclaiml, whereln:
when the remote statlon camera control means designates a
photographing position of the remote station camera, designation
is made by a relative value of the photographdng position of the
remote statioﬂ camera, and when the remote station camera is moved
by the second 'processing group, a predetermined amount of movement
is made each time the local station s:.de operating means is
operated.

5. Acameracontrol device according toclaim 1, wherein
the screen frame displayed by the third processing group can be

moved exceeding the screen of the local station monitor except

- 31 -
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6. Acameracontrol device according to claim 1, wherein

for a predetermined section.

when the remote station camera control means designates a
photographing position of the remote station camera, designation
is made by a relative value from the photographing position of
the remote station camera, ahd'the screen frame displayed in the
third processing group can be moved exceeding the screen of the
local station monitor except for a predetermined section.

7. Acameracontrol device according to claim 1, wherein
when the remote station camera is moved in the second processing
group,theremotestationcameraismoﬁedbya;uedeterminedamount
each time the local station side operating means is operated, and,
the screen frame displayed by the third processing group can be
moved exceeding the screen of the local station monitor except
for a predetermined section.

8. Acameracontrol device according to claim 1, wherein
when the remote station camera control means designates a
photographing position of the remote station camera, designation
is made by a relative value of the photographing position of the
remote station camera, and when thé remote station camera is moved
by the second processing gi:oup, a predetermined arﬁount.of movement
is made each time the local station side operating means is
operated, and the screen frame displayed by the third processing
group can be moved exceeding the screen of the local station

monitor except for a predetermined section.
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9. A camera control device according to claim '1 , wherein
the screen frame is displayed by the third processing group.

10. A camera control.device according to claim 1,
wherein when the remote station camera control means designates
a photographing position of the remote station camera,
designation is made by a relative value of the photographing
position of the remote station camera, and the screen frame is
displayed by the third prpcessing group.

11. A camera control device according to claim 1,
wherein when the remote station camera is méved by the second
processing group, the remote station camera is moved by a
predetermined amount eaéh time the local staﬁion side operating
means is operated, and the screen frame is displayed by the third
processing group.

12. A camera control device according to claim 1,
wherein the screen frame displayed by the third processing group
can be moved exceeding the screen of the local station monitor
except fof a predetermined section, and the screen frame is
- displayed by the third processing group.

13. ‘A camera control dévice according to claim 1,
wherein when the remote station camera control means designates
a photographihg position of the remote station camera,
designation is made by a relative value of the photographing
position of the remote station camera, and when the remote station

camera is moved by the second processing group, a predetermined

-
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amount of movement is made each time the local station side
operating means is operated, and the screen frame is displayed
by the third processing group.

14. A camera control device according to .claim 1,
wherein when the remote station camera control means designates
a photographing position of the remote stationlcamera,
designation is made by a relative value of the photographing
posiﬁion of the remote station camera, and the screen frame
displayed by the third processing group can be moved exceeding
the screen of the local station monitor except for a predetermined
section, and the screen frame is displayed by the third processing
group.

15. A camera control device according to claim 1,
wherein when the remote station camera is movedrby the second
processing group, the remote station camera is moved by a
predetermined amount each time the local station side operating
means is operated, and the screen frame displayed by the third
proéessing group can be moved exceeding the screen of the local
station monitor except for a predetermined section, and the screen
frame is displayed by the third processing group.

16. A camera control device according to claim 1,
wherein when the remote station camera control means designates
a photographing position of the remdte station camera,
designation is made by a relative value of the photographing

position of the remote station camera, and when the remote station
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camera is moved by the second processing group, a predetermined
amount of movement is made each time the local station side

6perating means is operated, and thé screen frame displayed by
the third processing group can be moved exceeding the screen of
the local station monitor except for a prédetermined section, and

the screen frame is displayed by the third processing group.
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