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(57) ABSTRACT 

A first frame indicating a maximum imaging visual field 
when a camera is panned and tilted to the respective limits 
is displayed on a display Screen. A Second frame indicative 
of a current imaging range is displayed at a position in the 
first frame which corresponds to the current imaging con 
ditions (panning, tilting, and Zooming). Panning and tilting 
are designated by an operation of moving the Second frame, 
and Zooming is designated by an operation of enlarging or 
reducing the Second frame. In this way panning, tilting, and 
Zooming of the camera are controlled in accordance with the 
position and the size of the Second frame in the first frame. 
It is preferable that an image in the maximum imaging visual 
field be previously taken and displayed in the first frame. 
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CAMERA CONTROLAND DISPLAY DEVICE 
USING GRAPHICAL USER INTERFACE 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a camera control 
device and, more particularly, to a camera control device for 
controlling the imaging (photographing) direction (panning 
and/or tilting) and the magnification (Zooming). 
0002 Conventional means for remotely controlling the 
panning and/or tilting and Zooming of a Video camera 
include an operation lever, a joy Stick, and a push button 
Switch, each of which corresponds to rotations on two axes, 
and a button on a display which imitates any of these 
devices. When these devices are used, the rotational angle or 
the angular Velocity is made correspond to the angle of the 
lever, or a rotation in a desired direction, Such as a vertical 
or horizontal direction, is performed while the button is 
pushed. Analogously, Zoom control is done by using a button 
or the like device which designates an operation to the 
wide-angle Side or the telephoto Side. 
0003) When, for example, panning or tilting is performed 
using the camera operating means or control device as 
described above, the camera pans or tilts in accordance with 
the operation, So the device is Suitable for an operation 
which the user performs while monitoring the monitor 
Screen. However, the device is inappropriate to operate or 
control a camera to a target position regardless of the current 
camera position. 
0004 Another method is possible in which the angles of 
a panning and tilting are directly input as numerical values 
and a camera is moved to the corresponding position under 
the control of a control device. In this case, however, an 
operator cannot Sensibly recognize which region in the 
movable range of panning/tilting is within the field of view. 
0005. In remote diagnoses or television conference sys 
tems in which the circumstances of remote places need to be 
picked up by television cameras, an object to be picked up 
moves or objects are changed in many instances while a 
motion image is taken from a video camera and displayed on 
a display. In these cases, a user on the camera Side need not 
always confirm the picking up range by directly monitoring 
the motion image on the display, Since the user can identify 
the picked up object to Some extent by checking the direc 
tion of the camera. However, if the camera is located in a 
remote place from both the display and the user, the user 
must change an object to be picked up by remotely changing 
the direction of the camera while monitoring the Screen on 
which the motion image currently being picked up is dis 
played. 

0006. In these instances, the direction of the camera can 
be controlled more easily if the user can See not only a 
motion image within the limited range which can be picked 
up by the camera at once but also the circumstances over a 
wide area in the remote place capable of being picked up by 
the camera. Additionally, the presence is improved and the 
atmosphere is better understood when not only an object of 
interest but the Scene in an entire remote place are displayed 
on the Screen. 

0007. The circumstances over a broader range in a remote 
place cannot be communicated by motion images unless 
motion images taken by a wide-angle camera are displayed. 
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Unfortunately, when the atmosphere is communicated by 
using wide-angle motion images, an object of interest also is 
displayed as a Small image. 
0008 Methods by which this is prevented are to selec 
tively display an image of an entire atmosphere (wide-angle) 
and an enlarged image (standard or telephoto) on a single 
display (or display-window), and to Simultaneously display 
two images taken by wide-angle and Standard (or telephoto) 
cameras on two displays (or display windows). It is unfor 
tunate that transmitting wide-angle and Standard images 
using two cameras requires pairs of cameras, camera control 
devices, and image transmission lines. 
0009. To realize this with a single camera, the following 
methods are possible. 
0010) (1) Transmit a high-resolution motion image and 
display the image on a high-resolution, large Screen. 
0011 (2) Transmit a high-resolution motion image and 
enlarge, where necessary, only an object of interest on the 
display Side. 

0012 (3) Transmit a motion image with a normal pixel 
density and enlarge a portion of the image on the 
display Side. 

0013 (4) Change the Zoom ratio of a camera in a 
remote place. 

0014) In methods (1) and (2) described above, however, 
it is necessary to transmit motion images with a high 
definition (=large capacity). Consequently, in method (2) the 
image quality is degraded when an image is displayed in an 
enlarged scale. Also, in the methods other than method (1) 
it is not possible to Simultaneously check the motion image 
over a wide area and the point of interest, i.e., two different 
images of wide-angle and Standard ranges. 

SUMMARY OF THE INVENTION 

0015. It is a principal object of the present invention to 
provide a camera control device and method which Solve the 
above conventional problems. 
0016 That is, it is an object of the present invention to 
provide a camera control device capable of Simply and 
rapidly controlling a camera to a target State regardless of the 
current camera condition. 

0017. It is another object of the present invention to 
provide a camera control device capable of clearly present 
ing to an operator a imaging visual field obtained by the 
control to the target State. 
0018. A camera control device according to the present 
invention is a camera control device for controlling a camera 
capable of at least panning and tilting, comprising display 
means for displaying a first frame which indicates a potential 
maximum imaging visual field defined by limits of panning 
and tilting, and a Second frame which indicates a current 
imaging range at a position inside the first frame and 
corresponding to current imaging conditions. This camera 
control device further comprises operating means for oper 
ating the Second frame displayed on the display means, and 
control means for controlling the camera in accordance with 
the position of the Second frame operated by the operating 
CS. 
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0019. The above camera control device preferably further 
comprises means for inputting an image in the maximum 
imaging Visual field while moving the camera within the 
limits of panning and tilting at a predetermined timing, and 
displaying the input image in the first frame. The predeter 
mined timing is, for example, when camera control is 
Started, when an operator inputs a specific instruction, and/or 
when a camera operation input is determined. 
0020) Furthermore, the camera comprises an externally 
controllable Zoom function, and the display means displayS 
a first frame which indicates a potential maximum imaging 
Visual field defined by the limits of panning and tilting and 
a wide-angle end of Zooming, and a Second frame which 
indicates a current imaging range inside the first frame and 
having a position and a size corresponding to current pan 
ning, tilting, and Zooming conditions. 

0021 Alternatively, a camera operation area is set inside 
and/or in the vicinity of the Second frame displayed on the 
display means and operated by operating means consisting 
of a pointing device Such as a mouse, thereby updating the 
display of the Second frame and controlling the camera. 
0022. By the use of the above means, an operator can 
intuitively recognize which part in a range which can be 
picked up by panning and tilting is currently being picked 
up. Also, the direction and Zoom of the camera are controlled 
by operating the Second frame for displaying the current 
imaging range, So the camera can be directly aimed in a 
direction of interest. These functions greatly improve the 
operability of the camera. 
0023. Furthermore, when an object to be picked up in the 
maximum imaging visual field is previously picked up and 
displayed in the first frame, an operator can Select a portion 
which he or she intends to image more properly and can 
control the camera in the corresponding direction and to the 
corresponding Zoom value. 

0024. It is still another object of the present invention to 
provide a motion image display apparatus capable of com 
municating the circumstances over a wide area in a remote 
place by transmitting a portion of interest as a motion image 
and the other portion as a Still image, and also capable of 
efficiently displaying the motion image. 

0.025 To achieve this object, a motion image display 
apparatus of the present invention comprises motion image 
inputting means for inputting a motion image, imaging 
direction changing means for changing an imaging direction 
of the motion image inputting means, Synthesizing means 
for Synthesizing one Still image in a wide area on the basis 
of motion images in various directions previously taken by 
changing the imaging direction of the motion image imaging 
means, display means for displaying the Still image Synthe 
sized by the Synthesizing means in a still image area, and 
displaying a motion image currently being taken by the 
motion image inputting means in a motion image area 
Superposed on a position corresponding to a current imaging 
direction in the Still image area, motion image area moving 
means for moving the motion image area within the Still 
image area, and control means for controlling the imaging 
direction changing means on the basis of position informa 
tion of the motion image area moved by the motion image 
area moving means So that the imaging direction of the 
motion image imaging means corresponds to the position of 
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the moved motion image area, and updating a portion of the 
Synthetic Still image corresponding to the motion image area 
before being moved, as a still image, by using the motion 
image displayed in the motion image area before the imag 
ing direction is moved. 
0026. In this arrangement, when the motion image area 
moving means moves the motion image area, the control 
means controls the imaging direction changing means on the 
basis of the position information of the moved motion image 
area So that the imaging direction of the motion image 
imaging means corresponds to the position of the moved 
motion image area. The control means also updates a portion 
of the Synthetic Still image corresponding to the motion 
image area before being moved, as a Still image, by using the 
motion image displayed in the motion image area before the 
imaging direction is changed. Accordingly, even if motion 
image display processing on a large Screen is slow or a 
motion image in a wide area is difficult to display with a high 
definition because the motion image transfer rate is not So 
high, an image over a wide area which communicates an 
overall atmosphere is displayed as a still image, and a 
portion of interest is displayed as a motion image. Addi 
tionally, Since the Still and motion images are displayed by 
Synthesizing them while their positions and sizes are 
matched as if a portion of the Still image is replaced with the 
motion image, an efficient motion image display is possible 
with little computer resources. Also, not the whole Synthetic 
Still image but only the portion of interest is updated, So only 
a Small data amount needs to be updated. 
0027. In the above apparatus, the whole synthetic still 
image can be periodically updated by Scanning a imaging 
area corresponding to the Still image area by using the 
motion image imaging means. 
0028. Also, in the motion image display apparatus, the 
whole Synthetic Still image can be updated by Scanning a 
imaging area corresponding to the Still image area by using 
the motion image imaging means, while a motion detecting 
means is not detecting a motion of an object. 
0029. Other features and advantages of the present inven 
tion will become apparent from the following description 
taken in conjunction with the accompanying drawings, in 
which like reference characters designate the same or Similar 
parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0030 FIG. 1 is a block diagram of one embodiment of 
the present invention; 
0031 FIG. 2 is a view showing an example of the 
contents displayed on a display unit 22 of this embodiment; 
0032 FIG. 3 is a flow chart of the main routine of this 
embodiment; 
0033 FIG. 4 is a detailed flow chart of step S1 in FIG. 
3; 
0034 FIG. 5 is a detailed flow chart of step S2 in FIG. 
3; 
0035 FIG. 6 is a detailed flow chart of step S3 in FIG. 
3; 
0036 FIG. 7 is a flow chart of a modification of the main 
routine in the Second embodiment; 
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0037 FIG. 8 is a flow change of a modification of the 
main routine in the third embodiment; 
0.038 FIG. 9 is a view for explaining an arrangement in 
which GUI for panning, tilting, and Zooming operations is 
Set on a rectangular frame 44; 
0039 FIG. 10 is a block diagram of the fourth embodi 
ment, 

0040 FIG. 11 is a view showing an example of the 
contents displayed on a bit map display in the fourth 
embodiment; 
0041 FIG. 12 is a view for explaining a movement of a 
motion image window; 
0.042 FIG. 13 is a flow chart showing an operation of 
moving the motion image window in the fourth embodi 
ment, 

0.043 FIG. 14 is a view for explaining a coordinate 
System on the display Screen of the bit map display in the 
fourth embodiment; 
0044 FIG. 15 is a view for explaining a method of 
Synthesizing Still images, 
004.5 FIG. 16 is a block diagram of the fifth embodi 
ment, 

0046 FIG. 17 is a block diagram of the seventh embodi 
ment, 

0047 FIG. 18 is a block diagram of the eighth embodi 
ment, 

0048 FIG. 19 is a block diagram of the ninth embodi 
ment; and 
0049 FIG. 20 is a block diagram of the tenth embodi 
ment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0050 Embodiments of the present invention will be 
described in detail below with reference to the accompany 
ing drawings. 

0051 First Embodiment 
0.052 FIG. 1 is a block diagram schematically showing 
the configuration of the first embodiment of the present 
invention. In FIG. 1, reference numeral 10 denotes a video 
camera capable of panning and/or tilting and Zooming, and 
20, a camera control device according to this embodiment of 
the present invention, which remotely controls the Video 
camera 10. A display unit 22 displays a potential maximum 
picking up range of the Video camera 10 and a picking up 
range at the respective current values or control values of 
panning and/or tilting and Zooming of the Video camera 10. 
A picking up direction (orientation) designating unit 24 
designates a target picking up direction. A Zoom designating 
unit 26 designates a Zoom value in the target picking up 
direction. A determination designating unit 28 designates 
determination of input of a new picking up range. An update 
designating unit 29 designates update of an image taken 
within the potential maximum picking up range. Reference 
numeral 30 denotes an interface with the video camera 10; 
32, a CPU for controlling the entire camera control device 
20; and 34, a storage unit for Storing control programs and 
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control parameters of the CPU and current values and limit 
Values of panning, tilting, and Zooming. 

0053. In the above configuration, when the video camera 
10 and the camera control device 20 are turned on, the 
camera control device 20 transmits a predetermined reset 
Signal to the Video camera 10. Upon receiving this reset 
Signal, the Video camera 10 aims the lens toward the center 
of a photographing enable range defined by horizontal and 
Vertical pivotal ranges. At this time a Zoom function is Set at 
the wide-angle end as an initial State. 
0054 FIG.2 shows an example of the contents displayed 
on the display unit 22. The camera control device 20 of this 
embodiment is designed as a part of a WorkStation Serving as 
a communication terminal of a television conference System. 
One window of the monitor Screen of this workstation 
functions as the display unit 22. 
0055 Referring to FIG. 2, a rectangular frame 40 indi 
cated by the dotted lines shows the position of the picking 
up optical axis at the limits of panning/tilting. An outer 
rectangular frame 42 shows the potential maximum picking 
up range (or visual field) connecting the outermost ends of 
a picking up range when the Zoom ratio is controlled to the 
wide-angle end at the limits of panning/tilting. Note that in 
FIG. 2, it is assumed that a panning angle of 50 and a tilting 
angle of 20 are possible each with respect to the center of 
the field. A rectangular frame 44 indicated by the thick solid 
lines shows a picking up visual field at Specific values 
(current values or control values) of panning, tilting, and 
Zooming of the video camera 10. The picking up range at the 
wide-angle end when the panning angle is 50 and the tilting 
angle is -20 is indicated by a rectangular frame 46. The 
picking up range at the telephoto end under the same 
conditions is indicated by a rectangular frame 48. 
0056. The operation of this embodiment will be described 
below with reference to FIGS. 3 to 6. FIG. 3 shows the main 
routine of this embodiment. This program is Stored in the 
storage unit 34. The CPU 32 sequentially calls processing 
(SS) of the designating unit 24, processing (S2) of the 
designating unit 26, and processing (S3) of the designating 
unit 28. If target values of panning, tilting, and Zooming are 
determined (S4) after the processing (S3) of the designating 
unit 28, the designation of a new picking up range is 
completed. Accordingly, the CPU 32 controls the camera 10 
to a panning angle, a tilting angle, and a Zoom Value 
corresponding to the respective designated values (S5). If 
the target values are not determined (S4), the CPU 32 repeats 
steps S1, S2, and S3. 
0057 FIG. 4 is a detailed flow chart of step S1. In this 
embodiment, a pointing device Such as a mouse is used as 
the designating unit 24. An operator moves a cursor which 
moves with this pointing device to the rectangular frame 44, 
FIG. 2, and designates a new position of the rectangular 
frame 44 by dragging the pointing device while pushing the 
button of the device. It is needless to say that the center of 
the rectangular frame 44 cannot move to the outside of the 
rectangular frame 40. 

0.058 More specifically, the CPU 32 first checks in step 
S1 whether an input from the designating unit 24 exists. 
“Input' means that the mouse is moved with the mouse 
button depressed while the cursor is present in the rectan 
gular frame 44. If the mouse button is not depressed, the 
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processing in FIG. 4 is ended, and the flow advances to Step 
S2 of the main routine, FIG. 3. If a mouse movement is 
detected (S11), the CPU 32 checks whether, for example, the 
movement direct of the frame 44 directs of the frame 44 
exceed the rectangular frame 40 which indicates the limits of 
panning and/or tilting (S12). If YES in step S12, the flow 
immediately returns to step S11. If NO in step S12, the CPU 
32 updates the values of panning and tilting angles Stored in 
the Storage unit 34 to values corresponding to the new 
position of the rectangular frame 44 and again displays the 
rectangular frame 44 at the new position on the Screen of the 
display unit 22 (S13). 
0059 FIG. 5 is a detailed flow chart of step S2. In this 
embodiment, a specific key (e.g., a key assigned to up/down 
of Zooming) provided on a keyboard (not shown) or a similar 
button on a graphical user interface is used as the Zoom 
designating unit 26. 
0060. The CPU 32 checks whether an input from the 
designating unit 26 exists (S21). If NO in step S21, the 
processing in FIG. 5 is ended, and the flow advances to S3 
of the main routine, FIG.3. If YES in step S21, the CPU 32 
checks whether the limit of Zooming is exceeded (S22). If 
YES in step S22, the flow immediately returns to step S21. 
If NO in step S22, the CPU 32 updates the Zoom value stored 
in the Storage unit 34 to a new value corresponding to the 
input from the designating unit 26 and again displays the 
rectangular frame 44 with a Size corresponding to the new 
Zoom value on the screen of the display unit 22 (S23). The 
central position of the rectangular frame 44 does not move. 
0061 FIG. 6 is a detailed flow chart of step S3. In this 
embodiment, a specific key (e.g., an ENTER key) or a 
Similar button on the graphical user interface is used as the 
designating unit 28. The CPU 32 checks whether an input 
exists (S31). If NO in step S31, the CPU 32 immediately 
ends the processing. If YES in step S31, the CPU 32 outputs 
the values of panning and tilting parameters and the value of 
a Zooming parameter for the rectangular frame 44, Stored in 
the Storage unit 34, in order to perform other processing, and 
ends the processing (S32). 
0062) When the designation for determination is thus 
input, the CPU 32 controls the camera 10 in accordance with 
the set information (S5). 
0.063. In this embodiment, the main routine sequentially 
checks inputs from the designating units 24, 26, and 28 by 
polling. However, the processing activities by these desig 
nating units 24, 26, and 28 can be interrupt processings or 
implemented as “call back' procedures activated from the 
graphical user interface. 
0064. Also, in this embodiment a specific key input is set 
as the designating unit 26. However, a pointing device Such 
as a mouse also can be used as the designating unit 26. In 
this case, as is found in plotting Software, a Specific control 
point is provided on the frame 44, and Zooming is designated 
by moving this control point. Furthermore, as is also found 
in plotting Software, panning, tilting, and Zooming can be 
Simultaneously designated by the use of an operation of 
moving and enlarging or reducing the frame 44. 

0065. In this embodiment, the camera 10 is controlled in 
accordance with determination of a new designation of the 
rectangular frame 44 (step S5, FIG. 3). However, if any of 
panning/tilting and Zooming is changed it is also possible to 
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immediately control the camera 10 to the corresponding 
control value. That is, real-time control is possible if the 
Speeds of panning, tilting, and Zooming of the camera 10 are 
Sufficiently high. Also, these two control methods can of 
course be Selectively Set as an operation mode. 
0066 An example of an operation of panning, tilting, and 
Zooming will be briefly described below. In the rectangular 
frame 44 (FIG. 2.) defining the current picking up visual 
field, three types of areas 50, 52, and 54 differently hatched 
in FIG. 9 are Set as operation areas for panning, tilting, and 
Zooming. That is, the areas 50 are set at the four corners of 
the rectangular frame 44. The areas 52 are oblong areas 
extending along the four Sides of the rectangular frame 44. 
The area 54 is defined inside the areas 50 and 52. 

0067. The area 54 is used to perform panning and tilting. 
When moved inside the area 54, the mouse cursor assumes 
a shape (the shape of an open hand in FIG. 9) which 
indicates that a panning/tilting operation is started. When an 
operator drags the mouse in this State while depressing the 
mouse button, in accordance with the drag the CPU 32 
updates the rectangular frame 44 to a position moved in the 
corresponding moving direction by the corresponding mov 
ing amount, and at the same time pans and tilts the camera 
10 by the corresponding angles. FIG. 9 shows an example 
in which the mouse cursor is moved up to the left. As is well 
known, the drag operation is completed when the mouse 
button is released, and the panning/tilting operation also is 
completed. If the performance of the camera control device 
20 is high, the camera 10 can be rotated following the drag 
operation. If the performance is low, during the drag opera 
tion only the rectangular frame 44 is updated without 
controlling the camera 10, and the camera 10 is rotated after 
the drag operation is completed. 
0068 The areas 50 and 52 are used to perform Zooming. 
When moved inside the area 50 or 52, the mouse cursor 
assumes a shape (the shape of a bidirectional arrow in FIG. 
9, which implies enlargement or reduction of the rectangular 
frame 44) indicating that a Zoom operation is started. When 
an operator drags the mouse in this State while depressing 
the mouse button, the CPU 32 updates the rectangular frame 
44 to a size corresponding to the outward or inward moving 
amount while maintaining the aspect ratio of the frame, and 
at the same time controls the camera 10 to the corresponding 
Zoom value. The drag operation is completed when the 
mouse button is released, and the Zoom operation also is 
completed. It is preferable that a user can arbitrarily Set a 
portion which is fixed when the size of the rectangular frame 
44 is changed. Examples are the method in which a side or 
a corner opposing a Side or a corner at which the mouse 
cursor is placed is fixed and the method in which the center 
of the rectangular frame 44 is fixed. In this Zoom operation, 
as in the panning/tilting operation described above, whether 
Zoom control of the camera 10 is to be performed following 
the drag operation depends upon the performance of the 
camera control device 20. 

0069. Second Embodiment 
0070 FIG. 7 shows a modification of the main routine 
shown in FIG. 3. Referring to FIG. 7, in a rectangular frame 
42 indicative of a potential maximum picking up visual field, 
an image corresponding to the maximum picking up visual 
field is displayed. That is, after the Zoom ratio is set to the 
wide-angle end, images in the maximum picking up visual 
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field are Sequentially input while the camera is panned and 
tilted from one limit to the other. The input images are Stored 
in a memory (e.g., a storage unit 34) and So displayed as to 
be fitted in the rectangular frame 42 (S41). Accordingly, the 
user can instantaneously see what object or person positions 
in which portion of the rectangular frame 42. 
0071) Thereafter, as in FIG. 3, processing (S42) of a 
designating unit 24 and processing (S43) of a designating 
unit 26 are called. If a designating unit 29 requests update of 
an image in the maximum visual field (S44), an image 
displayed in the rectangular frame 42 is updated (S45). That 
is, the Zoom ratio is controlled to the wide-angle end, and 
images in the maximum visual field are Sequentially input 
while the camera is panned and tilted from one limit to the 
other. These images are stored in a memory (e.g., the Storage 
unit 34) and So displayed as to be fitted in the rectangular 
frame 42. 

0072 Subsequently, processing (S46) of a designating 
unit 28 is called. If an input of a camera operation is 
determined (S47), the panning, tilting, and Zooming opera 
tions of the camera 10 are controlled to control values 
corresponding to the new position of a rectangular frame 44 
(S48). 
0073. The image in the maximum picking up visual field 
displayed in the rectangular frame 42 is formed by connect 
ing a plurality of input images, So distortion is conspicuous 
in the connected portions. However, this distortion does not 
impair the operational advantage of this embodiment. Also, 
the update request (S44) is not restricted to the operation of 
the designating unit 29 dedicated to the purpose. For 
example, it is evident that a plurality of particular operations 
can be used as update requests. 
0074 Third Embodiment 
0075 An image currently being taken can also be dis 
played to be fitted in a rectangular frame 44. FIG. 8 is a flow 
chart of this modification of the flow chart in FIG. 7. That 
is, after camera control (S48) an image taken by a camera 10 
is input. By using this image, i.e., an image currently being 
taken, a portion corresponding to the rectangular frame 44 of 
an image in the maximum visual field range, which is input 
in step S41 or S45 and stored in a storage unit 34, is updated. 
Thereafter, the image in the maximum visual field range is 
updated in a rectangular frame 42 (S49). 
0.076 With this operation, the user can check which 
image portion in the maximum visual field range is actually 
being taken and thereby can easily determine to which 
extent the panning, tilting, or Zooming operation is to be 
adjusted. 
0.077 AS can be readily understood from the above 
description, according to the first to third embodiments of 
the present invention the user can clearly See the State of 
panning, tilting, or Zooming within a controllable range and 
also can immediately control the camera to given control 
values regardless of the current State. 
0078. Furthermore, an image in the range of the maxi 
mum picking up visual field is input and displayed in the 
frame indicative of this maximum photographing visual field 
range. This allows the user to clearly See what object is 
within the picking up enable range and to readily understand 
how to operate the camera. This greatly improves the 
operability of the camera. 
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007.9 Fourth Embodiment 
0080. The fourth embodiment of the present invention 
will be described in detail below with reference to the 
accompanying drawings. 
0081 FIG. 10 is a block diagram showing a full-motion 
image display apparatus according to the fourth embodiment 
of the present invention. 
0082. A full-motion image display apparatus 101A of this 
fourth embodiment includes a CPU 102 as a control means 
for controlling the entire apparatus 101A. This CPU 102 is 
connected to a bit map display 103, a video camera 104, a 
camera control device 105, a video capture device 106, a 
mouse 107, and a main memory 108 through an internal bus 
109. The bitmap display 103 is a display means capable of 
performing multi-window display and displaying full-mo 
tion images in the form of a window. The video camera 104 
is a full-motion image input means for inputting full-motion 
image Signal. The camera control device 105 is a picking up 
direction changing means for controlling the pivoting 
motions of the video camera 104 in the vertical and hori 
Zontal directions (panning and tilting). The video capture 
device 106 has a function of A/D-converting an input video 
signal from the video camera 104. The mouse 107 is a 
full-motion image area moving means used to move a 
full-motion image window 131 (see FIG. 11) as a full 
motion image area. The main memory 108 Stores, e.g., 
image information. 
0083 FIG. 11 shows an example of the contents dis 
played on the screen of the bitmap display 103 of this 
embodiment. ASSume that a plurality of Overlapped win 
dows can be displayed on the bitmap display 103 and a 
window System is operating in the apparatuS 101A. The 
display screen in FIG. 11 displays a still image window 130 
as a Still image area for displaying Still images and the 
motion image window 131 located inside the Still image 
window 130 to display full-motion images. Full-motion 
images taken from the video camera 104 by using the Video 
capture device 106 are displayed in the full-motion image 
window 131. The position of this full-motion image window 
131 can be moved in the still image window 130 by the use 
of the mouse 107. Assume that the still image window 130 
is larger than the full-motion image window 131, and that 
the full-motion image window 131 is superposed on the still 
image window 130 at any instant. 
0084. The CPU 102 fetches images by controlling the 
video camera 104 in the vertical and horizontal directions, 
reconstructs an entire image in an area capable of being 
input by the Video camera 104 as a Still image, and displayS 
this overall image (Synthetic still image) as a still image in 
the still image window 130. Also, the CPU 102 displays an 
input motion image from the video camera 104 in the 
full-motion-image window 131. In this case the CPU 102 
matches the directions of the video camera 104, the positions 
of the two windows 130 and 131, and the sizes of the images 
being displayed, in order that the full-motion image dis 
played in the full-motion image window 131 corresponds to 
a certain area of the overall image displayed in the Still 
image window 130. That is, the still and full-motion images 
are displayed as if a portion of the Still image is replaced 
with the full-motion image. It is not particularly necessary to 
control the direction of the camera 104 if the background to 
be displayed perfectly remains Still or a moving object or 
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perSon exists only in a certain fixed place. If the circum 
stances of the background change or the position of the 
moving object changes and hence the direction of the 
camera 104 needs to be changed, the user moves the 
full-motion image window 131, displayed at the same posi 
tion with the same size as the corresponding area in the Still 
image window 130, by using the mouse 107, thereby mov 
ing the position of the full-motion image window 131 to the 
object of interest. In accordance with this operation, the 
CPU 102 controls the direction of the video camera 104 So 
that the full-motion image constantly points in an appropri 
ate direction with respect to the Overall image. Additionally, 
the CPU 102 updates a portion of the synthetic still image, 
in which the still image window 130 exists before the 
movement, by using the full-motion image displayed in the 
full-motion-image window 131. 
0085. With reference to FIG. 12, the operation of this 
embodiment will be described in accordance with the flow 
chart in FIG. 13. FIG. 12 is a view showing the way the 
full-motion image window 131 is moved. In FIG. 12, 
reference numeral 131a denotes a full-motion-image win 
dow before the movement; and 131b, a full-motion image 
window after the movement. FIG. 13 is a flow chart 
showing the procedure of moving the full-motion image 
window 131. 

0.086 When the user moves the full-motion image win 
dow 131 from the position 131a to the position 131b by 
using the mouse 107, the CPU 102 detects the moving 
amount of the mouse 107 (S402). The main memory 108 
holds an image 132 of the last frame of the full-motion 
image displayed in the full-motion image window 131a 
(S403) and moves the position of the full-motion image 
window 131 in accordance with the moving amount of the 
mouse 107 (S404). Note that this operation of moving the 
window 131 is realized by using a window management 
function of the window system. The CPU 102 detects the 
moving amount of the mouse 107 and calculates the moving 
amount and the position of the camera 104 (S405). Assum 
ing a coordinate system is defined as illustrated in FIG. 14, 
the direction (0, (p) of the camera 104 and the position (X0, 
Y0) of the full-motion image window 131 meet the follow 
ing equations: 

X1=R-tan 6 

YO=R-tan (p (1) 
0087 where the direction (0, (p) of the camera includes 0: 
a panning angle in the horizontal direction and (p: a tilting 
angle in the vertical direction, and R is a constant. The CPU 
102 calculates the direction of the camera 104 from the 
position of the full-motion image window 131 in accordance 
with Equation (1) and issues an instruction of movement to 
the camera control device 105, thereby moving the direction 
of the camera 104 (S406). Additionally, since the full 
motion image window 131 is thus moved, in the Still image 
displayed in the still image window 130 the CPU 102 
replaces the image (to be updated) 132 in the full-motion 
image window 131a before being moved with the image of 
the last frame of the full-motion image stored in step S403. 
By this operation, when the full-motion image window 131 
is moved the Still image in the location in which the 
full-motion image window 131 originally exists is updated 
by the image of the last frame of the full-motion image. 
0088 Assume that the camera 104 has a Zoom function 
and therefore can perform a Zoom up and down. If the Zoom 
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ratio of the camera is changed, the size of the full-motion 
image becomes different from the size of the Surrounding 
Still image. If this is the case, in this embodiment the Zoom 
ratio is read out from the camera control device 105. A 
Synthetic Still image need only be Zoomed up or down in 
accordance with the readout Zoom ratio. That is, if the rate 
of change in the magnification before and after the Zooming 
is Z, the rate of change in the display magnification of a still 
image also is Set to Z. Note that in the case of a Zoom up or 
down of a still image, the display magnification is changed 
so that Zooming is done about the center ((X0, YO) in FIG. 
14) of the full-motion image window 131. Note also that this 
display control of a Synthetic Still image when the Zoom ratio 
of the camera is changed is applicable to the first to third 
embodiments described previously. 
0089. As the initial display contents upon start-up, an 
overall image is constructed and displayed by previously 
Scanning an entire area by using the camera 104, as in the 
Second and third embodiments. AS an example, if the Still 
image window 130 is nine times as large as the full-motion 
image window 131 as illustrated in FIG. 15, nine images are 
Synthesized by Scanning the full-motion image window 131 
in the order of 1->2->3-> ... -->9. Also, in this embodiment 
full-motion images can be displayed in the full-motion 
image window 131 either by software processing by the 
CPU 102 or by using special hardware for displaying 
full-motion images, provided that the Software or hardware 
has a function by which an overall image in a portion 
underneath the full-motion image window can be updated by 
the newest frame of a full-motion image when the position 
of the full-motion image window is moved. For example, the 
Software or hardware need only include a function of Storing 
a specific frame of a full-motion image as a still image and 
a function of replacing a designated portion of an overall 
image with the Stored Still image. 
0090. In the fourth embodiment as described above, even 
if full-motion image display processing is slow on a large 
Screen or it is difficult to display full-motion images over a 
wide area with a high definition at a desired frame rate Since 
performance, Such as the full-motion image bus transfer rate, 
for inputting and displaying full-motion images is not So 
high, an image over a wide area which communicates an 
entire atmosphere is displayed as a still image, a portion of 
interest is displayed as a full-motion image with a size and 
a resolution meeting the performance, and these two images 
are Synthesized and displayed while their positions and sizes 
are matched. The result is that the images are displayed as 
if a portion of the Still image is replaced with the full-motion 
image, So the full-motion image within a narrow area and the 
Still image over a wide area can be simultaneously Seen. This 
permits an efficient full-motion image display with little 
computer resources. Also, even if objects of interest cannot 
be simultaneously fitted in the picking up area of the camera 
104, an entire atmosphere can be communicated by display 
ing a still image Synthesized by Scanning the full-motion 
image window 131, and the portions of interest can be 
displayed as a full-motion image. Additionally, Since a 
portion of the entire image is displayed as if the portion is 
replaced with a full-motion-image, the relationship between 
the details and the whole is readily recognizable. If an object 
in a portion which cannot be fitted in the full-motion image 
window 131 does not move So often, a still image can be 
updated occasionally. If an object of interest moves, the user 
can move the full-motion image window 131 by using the 
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pointing device Such as a mouse to thereby aim the camera 
104 in the direction of movement. Also, the relationship in 
which a full-motion image is displayed as if it is a part of a 
Still image is held by the movement. Accordingly, the user 
can readily understand the correspondence between a whole 
image and a portion of interest. Furthermore, not an entire 
area of a whole image but a portion in which the full-motion 
image window 131 passes or a portion of interest alone is 
updated. This results in a Small updated amount of the whole 
image and hence a Small processing load. 
0091 Fifth Embodiment 
0092 FIG. 16 is a block diagram showing a full-motion 
image display apparatus according to the fifth embodiment 
of the present invention. 
0093. A full-motion image display apparatus 101B of this 
fifth embodiment is obtained by adding a motion detector 
110 to the full-motion image display apparatus 101A of the 
fourth embodiment. Accordingly, the same reference numer 
als as in the fourth embodiment denote the same parts, and 
a detailed description thereof will be omitted. 
0094. If a still image is updated only in a location to 
which a full-motion image window 131 is moved using a 
mouse 107, a portion of the still image may not be updated 
at all although there is a change in that portion. To avoid this 
inconvenience, a whole Still image is updated by Scanning a 
camera 104 acroSS an area corresponding to the whole Still 
image. This update of the entire image can be accomplished 
Such that, if a still image window 130 is nine times as large 
as the full-motion image window 131 as shown in FIG. 15, 
nine images are Synthesized by Scanning the full-motion 
image window 131 in the order of 1->2->3-> ... -->9. 
0.095 The scan is executed at a timing determined by a 
interrupt from the motion detector 110. That is, if no motion 
is detected over a predetermined time, the motion detector 
110 generates an interrupt signal. A CPU 102 receives this 
Signal and executes the operation of updating the whole Still 
image, FIG. 15. When this operation of updating the whole 
still image is completed, the CPU 102 Switches to update of 
a still image done by moving the full-motion image window 
131 using the mouse 107. Initial display contents upon 
Start-up can be formed by first performing the above update 
Scanning. 

0096. In addition to the effect of the fourth embodiment, 
the fifth embodiment with the above arrangement has the 
effect of periodically updating an overall image when there 
is no motion. This eliminates the possibility that a portion of 
a still image is not at all updated although there is a change 
in that portion. 
0097 Sixth Embodiment 
0098. As a modification (sixth embodiment) of the fifth 
embodiment, it is also possible to forcedly update a still 
image at a fixed period even if there is a motion. This is 
accomplished by generating a timer interrupt to a CPU 102 
at each fixed period and performing the Still image update 
Scanning, FIG. 15, each time this timer interrupt is gener 
ated. In the fifth embodiment described above, a portion 
which is not at all updated may be produced in a still image 
if there is a constant motion. In this Sixth embodiment, 
however, a portion which is not at all updated is not 
produced because a still image is forcedly updated at a fixed 
period. 
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0099. Seventh Embodiment 
0100. In addition to the operation of the sixth embodi 
ment, a camera 104 can also be Scanned as follows. That is, 
while an object in a full-motion image is moving the camera 
104 tracks the moving object, and the position of the 
full-motion-image with respect to a still image is changed in 
accordance with the tracking. While an object in the full 
motion image remains still, the Still image is updated peri 
odically. ASSume that during the Scan a motion detector 110 
detects a motion of the full-motion-image obtained by the 
camera 104. ASSume also that the motion detector 110 can 
detect a motion of a local area in an entire image (entire area) 
and obtain the direction and the amount of the motion from 
the difference between individual frames or by using an 
image processing method Such as an optical flow, by taking 
account of the fact that the whole image moves due to the 
scan of the camera 104 while an object is being tracked. By 
using the direction and the amount of the motion thus 
obtained in place of an input from a mouse 107, it is possible 
to track the moving object with the camera 104. When this 
function is added to the sixth embodiment described above, 
while an object in a full-motion image is moving the camera 
104 can track the moving object, and at the Same time the 
position of the full-motion image with respect to a Still 
image can be changed according to the tracking. Also, while 
an object in the full-motion image remains Still, a still image 
can be updated periodically. Since a still image is updated by 
automatically tracking a moving portion, the user need not 
perform a moving operation using, e.g., the mouse 107 and 
hence is released from a cumberSome operation of the 
mouse or the like device. 

0101 FIG. 17 is a block diagram showing a full-motion 
image display apparatus according to the Seventh embodi 
ment of the present invention. 
0102) A full-motion image display apparatus 101C of this 
Seventh embodiment is obtained by connecting an image 
input device 111 and a still image camera 112 to the 
full-motion image display apparatus 101B of the fifth and 
sixth embodiments. 

0103) In the fifth and sixth embodiments a still image is 
updated by scanning the camera 104. However, this seventh 
embodiment makes use of a Still image taken by the Still 
image camera 112 with a wider angle than that of a Video 
camera 104. 

0104. The image input device 111 writes the image taken 
by the still image camera 112 into a main memory 108. 
0105. An entire image is updated by periodically input 
ting an image from the Still image camera 112. The image 
obtained by the Still image camera 112 has a higher defini 
tion than that of an image obtained by a full-motion image 
camera. For example, the Still image camera 112 can Simul 
taneously photograph images corresponding to the areas 1 to 
9 in FIG. 15. These areas of the still image can be updated 
either simultaneously or separately nine times in the order of 
the areas 1 to 9 in the same way as when a full-motion image 
camera is used. 

0106. In the seventh embodiment which additionally 
includes the wide-angle Still image camera 112 as described 
above, it is no longer necessary to occasionally Scan the 
Video camera 104 to Synthesize an entire image (still image). 
Accordingly, the Video camera 104 can be exclusively used 
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to take full-motion images. It is also possible to update a still 
image and input and display a full-motion image indepen 
dently of each other. 
0107 Eight Embodiment 
0108 FIG. 18 is a block diagram showing a full-motion 
image display apparatus according to the eight embodiment 
of the present invention. 
0109. In the full-motion-image display apparatus 101A of 
the fourth embodiment described earlier, the video camera 
104 and the camera control device 105 are connected to the 
common bus 109 which is also connected to the bit map 
display 103. In a full-motion image display apparatus 101D 
of this eighth embodiment, as illustrated in FIG. 18, these 
devices are connected through communication network 
interfaces (I/Fs) 113 and 114 and a communication network 
115. That is, a camera direction moving instruction is issued 
from a CPU 102 via the network 115 and transmitted to a 
camera control device 105. 

0110. Also, an input image from a video camera 104 is 
received by a video capture device 106 and transferred 
through an internal bus 109 via the network 115. The last 
frame of the image is stored by using the CPU 102 and a 
main Storage 108 and displayed in a full-motion image 
window 131 of a bitmap display 103. The rest of the 
operation is the same as in the fourth embodiment. In this 
embodiment, only the contents to be displayed in the full 
motion image window 131 are transferred via the network 
115. 

0111. In the eighth embodiment with the above arrange 
ment, only a portion of interest in an overall image is 
updated. Accordingly, even if a whole image is large the 
transfer amount in the network 115 can be greatly reduced, 
when compared to the case in which a whole image is 
transferred as a full-motion image at any instant. Also, in this 
embodiment an existing computer networks can be utilized 
unlike in the first embodiment described previously in which 
remote control is performed using dedicated cables. This 
allows an easy movement of the cameras. 
0112) In the above embodiment, a line-of-sight or visual 
axis input device can be used instead of the mouse 107. This 
line-of-Sight input device Senses the direction of line of Sight 
of a user and determines which part in the bitmap display 
103 the user is seeing. The line-of-sight input device with 
this function therefore can be used in place of the pointing 
device. This modification is identical with the above 
embodiment except that the mouse 107 is replaced with the 
line-of-Sight input device. The Visual properties of the 
human eye are Such that the Visual acuity is high only near 
the center (called a central pit) in the direction of line of sight 
and Significantly decreases in a portion away from the 
central pit. By using this principle, the position of the 
full-motion image window 131 is moved in accordance with 
the direction of line of sight of a user. The position of the 
full-motion image window 131 and the direction of the 
camera 104 are changed so that the center of the full-motion 
image window constantly comes in the direction of line of 
Sight. Consequently, a full-motion-image is presented only 
in a portion in which the best Visual acuity is attained, and 
a still image (precisely a full-motion image which is updated 
a lesser number of times) is displayed in the remaining 
portion which is away from the central pit and in which the 
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Visual acuity is low. Accordingly, full-motion images meet 
ing the Visual properties of the human eye can be displayed 
while the load on a computer is kept Small. 
0113 Ninth Embodiment 
0114 FIG. 19 is a block diagram showing a full-motion 
image display apparatus according to the ninth embodiment 
of the present invention. 
0.115. In a full-motion-image display apparatus of this 
ninth embodiment, a first computer 1600 and a second 
computer 1700 are connected via a communication network 
1800. The position of a full-motion image window 131 is 
controlled on the Side where a full-motion image picking up 
means is installed, and displayed, in the same fashion as in 
the fourth embodiment, on a display means in a location 
away from the installation site of the full-motion image 
picking up means. That is, the operation of moving the 
full-motion image window 131 is not performed on the 
display Side, and the picking up direction is controlled on the 
Side where the full-motion image picking up means is 
located. 

0116. The first computer 1600 has a first CPU 160 for 
controlling the entire first computer 1600. This first CPU 
160 is connected to a bit map display 161, a main Storage 
162, and a network interface (I/F) 163 through an internal 
buS 164 and used to display input images from a camera 174 
(to be described later) of the second computer 1700 in a 
remote place. 
0117 The second computer 1700 has a second CPU 170 
for controlling the entire second computer 1700. This second 
CPU 170 is connected to a network interface (I/F) 171, a 
video capture device 172, a camera control device 173, a 
video camera 174, a bitmap display 175, a mouse 176, and 
a main storage 177 through an internal bus 178. That is, the 
network interface (I/F) 178 is added to the configuration of 
the fourth embodiment. 

0118 ASSume that an input full-motion image from the 
Video camera 174 and a still image (the whole image 
described in the fourth embodiment) generated from the 
input full-motion image are displayed in the Still image 
window 130 and the full-motion image window 131 of each 
of the bitmap display 161 of the first computer 1600 and the 
bitmap display 175 of the second computer 1700 in syn 
chronism with each other. ASSume also that the positions and 
the sizes of the still image window 130 and the full-motion 
image window 131 are Set as if a portion of the Still image 
(whole image) is replaced with the full-motion image, as in 
the fourth embodiment. The whole image also is generated 
in the same manner as in the fourth embodiment. 

0119) The difference from the fourth embodiment is that 
the full-motion image window 131 is not moved by oper 
ating a mouse 102 on the computer Side (where no camera 
is connected). That is, the still image window 130 and the 
full-motion image window 131 displayed on the bit map 
display 175 of the second computer 1700 are also displayed 
on the bit map display 161 of the first computer 1600 via the 
network 1800, while the relative positional and dimensional 
relationships between the two windows are held fixed. When 
the direction of the camera 174 is controlled using the mouse 
176 in the second computer 1700, the resulting whole image 
and full-motion image are also displayed on the bit map 
display 161 of the first computer 1600. 
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0120 In the ninth embodiment with the above arrange 
ment, a portion of interest can be predominantly transferred 
with a Small communication transfer amounts. Accordingly, 
it is possible to efficiently transfer and display full-motion 
images on a large Screen. Additionally, in the Second com 
puter 1700 not only the direction of the camera 174 is 
controlled by using the mouse 176 but also the second CPU 
170 performs processing of automatically detecting a mov 
ing object of interest. This makes it possible to track an 
object of interest which is automatically detected from an 
input image from the camera 174. Consequently, an object 
of interest can be predominantly transferred with a Small 
communication transfer amount without causing the user to 
track the object of interest by using the mouse 176. This 
allows an efficient transfer and display of full-motion images 
on a large Screen. 

0121 Tenth Embodiment 
0.122 FIG. 20 is a block diagram showing a full-motion 
image display apparatus according to the tenth embodiment 
of the present invention. 
0123. In a full-motion image display apparatus 101F of 
this tenth embodiment, a first workstation 1900 and a second 
workstation 2000 are connected via a communication net 
work 2100. By use of the combination of the eighth and 
ninth embodiments, the picking up direction can be con 
trolled from both of a place where a full-motion image 
picking up means is located and a remote place away from 
the full-motion image picking up means via the network 
2100. 

0124. The first workstation 1700 includes a mouse 192 
for operating a full-motion image window 191 displayed in 
a still image window 190. 

0.125 The second workstation 2000 is connected to a 
mouse 202 for operating a full-motion image window 201 
displayed in a still image window 200 and a video camera 
203. The second workstation 2000 is also connected to a 
Video capture board and a camera control device (neither is 
shown) analogous to those used in the fourth embodiment. 
That is, the second workstation 2000 has the same arrange 
ment as the first computer 1600 except that the mouse 202 
is additionally connected to the internal bus 164. ASSume an 
input full-motion image from the video camera 203 is 
displayed in the full-motion image window 201. 

0.126 Since this embodiment has two control systems, 
control contention may occur. To prevent this, a control 
mediation function by which a System which acquires the 
control of the camera 203 performs control is used. The 
control of the camera 203 is as follows. That is, while one 
control System is moving the camera, any operation from the 
other is rejected. "Operation reject' is to display a message 
indicating that the other System is in operation and reject any 
operation done by the mouse 202 while the other is in. 
operation. 

0127. In the tenth embodiment with the above arrange 
ment., the use of the control mediation function makes it 
possible to control the direction of the camera 203, without 
any control contention, from both of the place where the 
camera 203 is installed and the remote place away from the 
camera 203 via the network 2100. Accordingly, the position 
of the full-motion image window 201 in the still image can 
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be moved from both the place where the camera 203 is 
located and the remote place away from the camera 203 via 
the network 2100. 

0128. The fourth to tenth embodiments described above 
achieve the following effects. 

0129. That is, it is possible to provide a full-motion image 
display apparatus which, even if full-motion image display 
processing on a large Screen is slow or a full-motion image 
in a wide area is difficult to display with a high definition 
because the full-motion image transfer rate is not So high, 
can display an image over a wide area which communicates 
an overall atmosphere as a still image and a portion of 
interest as a full-motion image. Additionally, Since the Static 
and full-motion images are displayed by Synthesizing them 
while their positions and sizes are matched as if a portion of 
the Still image is replaced with the full-motion image, 
full-motion images can be displayed efficiently with little 
computer resources. Also, not the whole Synthetic Still image 
but only the portion of interest is updated, So only a Small 
data amount needs to be updated. Accordingly, it is possible 
to communicate the circumstances over a wide area in a 
remote place by transmitting the portion of interest as a 
full-motion-image and the rest as a Still image. Furthermore, 
an efficient full-motion image display is possible. 

0.130. The circumstances over a wide area in a remote 
place can be communicated, an efficient full-motion image 
display is possible, and a moving portion is automatically 
tracked. This releases the operator from a cumberSome 
operation of moving a full-motion image area. 
0131 Since a whole synthetic still image is periodically 
updated, a portion which is not at all updated although there 
is a change in that portion is not produced in a still image. 

0132) The operator is released from a cumbersome opera 
tion of moving a full-motion image area and can update a 
whole Synthetic Still image while the motion detecting 
means is not detecting a motion of an object. 

0133. The circumstances over a wide area in a remote 
place can be communicated, an efficient full-motion image 
display is possible, and the Still image input means is 
provided independently of the full-motion image input 
means. Accordingly, Still image Synthesizing processing can 
be omitted. 

0134) The circumstances over a wide area in a remote 
place can be communicated, an efficient full-motion image 
display is possible, and a moving portion is automatically 
tracked. This releases the operator from a cumberSome 
operation of moving a full-motion-image area. Also, Since 
the Still image picking up means is provided independently 
of the full-motion image input means, Still image Synthe 
sizing processing can be omitted. 

0.135 Since only a portion of interest is updated, the 
transfer amount in a communication network can be greatly 
reduced. 

0.136 An operation of moving a full-motion image area 
can be performed in a place where the full-motion image 
input means is located. 

0.137 An operation of moving a full-motion image area 
can be performed both in a place where the full-motion 
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image input means is located and a remote place away from 
the full-motion image input means. 
0.138. The use of a line-of-sight input device releases the 
operator from a cumberSome operation of moving a full 
motion image area. 
0139) Other Embodiment 
0140. The present invention can be applied to a system 
constituted by a plurality of devices or to an apparatus 
comprising a Single device. 
0141 Further, the object of the present invention can be 
also achieved by providing a storage medium Storing pro 
gram codes for performing the aforesaid processes to a 
System or an apparatus, reading the program codes with a 
computer (e.g., CPU, MPU) of the system or apparatus from 
the Storage medium, then executing the program. 
0142. In this case, the program codes read from the 
Storage medium realize the functions according to the 
embodiments, and the Storage medium Storing the program 
codes constitutes the invention. 

0143 Further, the storage medium, such as a floppy disk, 
a hard disk, an optical disk, a magneto-optical disk, CD 
ROM, CD-R, a magnetic tape, a non-volatile type memory 
card, and ROM can be used for providing the program 
codes. 

0144) Furthermore, besides aforesaid functions according 
to the above embodiments are realized by executing the 
program codes which are read by a computer, the present 
invention includes a case where an OS or the like working 
on the computer performs a part or entire processes in 
accordance with designations of the program codes and 
realizes functions according to the above embodiments. 
0.145) Furthermore, the present invention also includes a 
case where, after the program codes read form the Storage 
medium are written in a function extension board which is 
inserted into the computer or in a memory provided in a 
function extension unit which is connected to the computer, 
CPU or the like contained in the function extension board or 
unit performs a part or entire proceSS in accordance with 
designations of the program codes and realizes functions of 
the above embodiments. 

0146 AS many apparently widely different embodiments 
of the present invention can be made without departing from 
the Spirit and Scope thereof, it is to be understood that the 
invention is not limited to the specific embodiments thereof 
except as defined in the appended claims. 

What is claimed is: 
1. A camera control device for controlling a camera 

capable of at least panning and tilting, comprising: 

display means for displaying a first frame which indicates 
a potential maximum imaging Visual field defined by 
limits of panning and tilting, and a Second frame which 
indicates a current imaging range at a position inside 
the first frame and corresponding to current imaging 
conditions. 

2. The device according to claim 1, further comprising: 
operating means for operating the Second frame displayed 
on Said display means, and 
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control means for controlling Said camera in accordance 
with the position of the Second frame operated by Said 
operating means. 

3. The device according to claim 1, further comprising: 
means for inputting an image in a maximum imaging 

visual field while moving said camera within the limits 
of panning and tilting at a predetermined timing, and 
displaying the input image in the first frame. 

4. The device according to claim 3, wherein the prede 
termined timing is when camera control is started. 

5. The device according to claim 3, wherein the prede 
termined timing is when an operator inputs a specific 
instruction. 

6. The device according to claim 3, wherein the prede 
termined timing is when a camera operation input is deter 
mined. 

7. The device according to claim 1, wherein Said camera 
comprises an externally controllable Zoom function, and 
Said display means displays the first frame which indicates 
a potential maximum imaging visual field defined by the 
limits of panning and tilting and a wide-angle end of 
Zooming, and the Second frame which indicates a current 
imaging range inside the first frame and having a position 
and a size corresponding to current panning, tilting, and 
Zooming conditions. 

8. The device according to claim 1, further comprising: 
operating means consisting of a pointing device for oper 

ating a camera operation area Set inside and/or in the 
vicinity of the Second frame displayed on said display 
means, and 

control means for updating the display of the Second 
frame and controlling Said camera in accordance with 
the operation by Said operating means. 

9. The device according to claim 8, wherein said control 
means updates the display position of the Second frame and 
controls Said camera in accordance with a predetermined 
operation by the pointing device Started from inside the 
camera operation area by Said operating means. 

10. The device according to claim 9, wherein the prede 
termined operation by the pointing device is a drag operation 
by a mouse. 

11. The device according to claim 8, wherein Said control 
means updates the display size of the Second frame and 
controls Said camera in accordance with a predetermined 
drag operation Started from inside the camera operation area 
by Said operating means. 

12. A camera control device for controlling a camera 
capable of panning and tilting, comprising: 

first display means for displaying, as a first frame, a 
potential maximum imaging visual field range of Said 
camera, which is determined by ranges of panning, 
tilting, and an imaging visual field of Said camera; 

Second display means for displaying an imaging visual 
field upon initialization of Said camera, as a Second 
frame, inside the first frame; 

designating means for designating a movement of the 
displayed Second frame; 

frame display updating means for updating the display of 
the Second frame in accordance with the contents 
designated by Said designating means, and 



US 2001/004O636A1 

control means for controlling an imaging direction of Said 
camera in accordance with the designated contents by 
Said designating means. 

13. The device according to claim 12, wherein Said 
designating means is a pointing device. 

14. The device according to claim 12, further comprising: 
Synthesizing means for repeatedly causing Said camera to 

pick up imageS while panning and tilting Said camera, 
and Synthesizing image data corresponding to a maxi 
mum imaging visual field of Said camera from the 
picked up images; and 

third display means for displaying the Synthetic image in 
the first frame. 

15. The device according to claim 14, wherein said 
Synthesizing means and Said third display means are initially 
activated. 

16. The device according to claim 14, wherein Said 
Synthesizing means and Said third display means are acti 
Vated upon reception of a predetermined operation instruc 
tion. 

17. The device according to claim 12, further comprising: 
input means for inputting an image taken by Said camera; 

and 

image display means for displaying the input image in the 
Second frame. 

18. A camera control device for controlling a camera 
capable of panning, tilting, and Zooming, comprising: 

first display means for displaying, as a first frame, a 
potential maximum imaging visual field range of Said 
camera, which is defined by ranges of panning, tilting, 
and an imaging visual field of Said camera, 

Second display means for displaying an imaging range 
upon initialization of Said camera, as a Second frame, 
inside the first frame; 

first designating means for designating a movement of the 
displayed Second frame; 

Second designating means for designating a size of the 
displayed Second frame; 

frame display updating means for updating the display of 
the Second frame in accordance with the contents 
designated by Said first or Second designating means, 
and 

control means for controlling an imaging direction or a 
Zoom ratio of Said camera in accordance with the 
designated contents by Said designating means. 

19. The device according to claim 18, wherein said first 
and Second designating means are pointing devices. 

20. The device according to claim 18, further comprising: 
Synthesizing means for repeatedly causing Said camera to 

pick up imageS while panning and tilting Said camera, 
and Synthesizing image data corresponding to a maxi 
mum imaging visual field of Said camera from the 
picked up images; and 

third display means for displaying the Synthetic image in 
the first frame. 

21. The device according to claim 20, wherein Said 
Synthesizing means and Said third display means are initially 
activated. 
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22. The device according to claim 20, wherein Said 
Synthesizing means and Said third display means are acti 
Vated upon reception of a predetermined operation instruc 
tion. 

23. The device according to claim 20, further comprising: 
input means for inputting an image taken by Said camera; 

and 

image display means for displaying the input image in the 
Second frame. 

24. A motion image display apparatus comprising: 

motion image inputting means for inputting a motion 
image, 

imaging direction changing means for changing an imag 
ing direction of Said motion image inputting means, 

Synthesizing means for Synthesizing one Still image in a 
wide area on the basis of motion images in various 
directions previously taken by changing the imaging 
direction of Said motion image inputting means, 

display means for displaying the Still image Synthesized 
by Said Synthesizing means in a Still image area, and 
displaying a motion image currently being taken by 
Said motion image inputting means in a motion image 
area Superposed on a position corresponding to a cur 
rent imaging direction in the Still image area; 

motion image area moving means for moving the motion 
image area within the Still image area; and 

control means for controlling Said imaging direction 
changing means on the basis of position information of 
the motion image area moved by Said motion image 
area moving means So that the imaging direction of Said 
motion image inputting means corresponds to the posi 
tion of the moved motion image area, and updating a 
portion of the Synthetic Still image corresponding to the 
motion image area before being moved, as a still image, 
by using the motion image displayed in the motion 
image area before the imaging direction is changed. 

25. The apparatus according to claim 24, wherein the 
whole Synthetic Still image is periodically updated by Scan 
ning an imaging area corresponding to the Still image area by 
using Said motion image inputting means. 

26. The apparatus according to claim 24, wherein Said 
display means and associated means for Said display means, 
and Said image inputting means and associated means for 
Said image inputting means, are connected via a communi 
cation network. 

27. The apparatus according to claim 24, wherein 
Said apparatus comprises two of Said display means, and 

one display means is connected to the other display 
means, Said image inputting means, Said imaging direc 
tion changing means, and Said motion image area 
moving means via a communication network. 

28. The apparatus according to claim 24, wherein 
Said apparatus comprises two of Said motion image area 
moving means and has a control mediation function for 
Said two motion image area moving means, and 

one motion image area moving means is connected to Said 
display means, the other motion image area moving 
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means, Said image inputting means, and Said imaging 
direction changing means via a communication net 
work. 

29. The apparatus according to claim 24, wherein Said 
motion image area moving means is a line-of-Sight input 
device. 

30. A motion image display apparatus comprising: 
motion image inputting means for inputting a motion 

image, 
image direction changing means for changing an imaging 

direction of Said motion image inputting means, 
Synthesizing means for Synthesizing one Still image in a 

wide area on the basis of motion images in various 
directions previously taken by changing the imaging 
direction of Said motion image inputting means, 

display means for displaying the Still image Synthesized 
by Said Synthesizing means in a Still image area, and 
displaying a motion image currently being taken by 
Said motion image inputting means in a motion image 
area Superposed on a position corresponding to a cur 
rent imaging direction in the Still image area; 

motion detecting means for detecting a motion of an 
object in the motion image displayed in the motion 
image area; and 

control means for moving the motion image area on the 
basis of position information of the object detected by 
Said motion detecting means, controlling Said imaging 
direction changing means So that the imaging direction 
of Said motion image inputting means corresponds to 
the position of the moved object, and updating a portion 
of the Synthetic Still image corresponding to the motion 
image area before being moved, as a still image, by 
using the motion image displayed in the motion image 
area before the imaging direction is changed. 

31. The apparatus according to claim 30, wherein while 
Said motion detecting means is not detecting a motion of an 
object, the whole Synthetic Still image is updated by Scan 
ning an imaging area corresponding to the Still image area by 
using Said motion image inputting means. 

32. A motion image display apparatus comprising: 
motion image inputting means for inputting a motion 

image, 

imaging direction changing means for changing an imag 
ing direction of Said motion image inputting means, 

Still image inputting means having a wider field angle 
than a field angle of Said motion image inputting 
means, Said still image inputting means taking a still 
image over a wide area; 

display means for displaying the Still image taken by Said 
Still image inputting means in a Still image area, and 
displaying a motion image currently being taken by 
Said motion image inputting means in a motion image 
area Superposed on a position corresponding to a cur 
rent imaging direction in the Still image area; 

motion image area moving means for moving the motion 
image area within the Still image area; and 

control means for controlling Said imaging direction 
changing means on the basis of position information of 
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the motion image area moved by Said motion image 
area moving means So that the imaging direction of Said 
motion image inputting means corresponds to the posi 
tion of the moved motion image area. 

33. A motion image display apparatus comprising: 
motion image inputting means for inputting a motion 

image, 
imaging direction changing means for changing an imag 

ing direction of Said motion image inputting means, 
Still image inputting means having a wider field angle 

than a field angle of Said motion image inputting 
means, Said Still image inputting means taking a still 
image over a wide area; 

display means for displaying the Still image taken by Said 
Still image inputting means in a Still image area, and 
displaying a motion image currently being taken by 
Said motion image inputting means in a motion image 
area Superposed on a position corresponding to a cur 
rent imaging direction in the Still image area; 

motion detecting means for detecting a motion of an 
object in the motion image displayed in the motion 
image area; and 

control means for moving the motion image area on the 
basis of position information of the object detected. by 
Said motion detecting means, and controlling Said 
imaging direction changing means So that the imaging 
direction of Said motion image inputting means corre 
sponds to the position of the moved object. 

34. A camera control device for controlling a camera 
capable of panning and tilting, comprising: 

input means for inputting a plurality of Still images in 
different directions by controlling Said camera; 

Still image forming means for forming one still image in 
a wide area by Synthesizing the input Still images, 

first display means for displaying the Still image formed 
by Said Still image forming means, 

Second display means for displaying a motion image 
taken by Said camera at a corresponding position in the 
displayed Still image; 

designating means for designating a change in the posi 
tion of the motion image displayed by Said Second 
display means, 

updating means for updating the Still image by using an 
image of the last frame of a motion image input 
immediately before the designation by Said designating 
means, and 

control means for changing an imaging direction of Said 
camera in accordance with the contents designated by 
Said designating means, and activating Said Second 
display means to display the motion image obtained 
from Said camera at a new position in the Still image. 

35. A camera control device for controlling a camera 
capable of panning, tilting, and Zooming, comprising: 

input means for inputting a plurality of Still images in 
different directions by controlling Said camera; 

Still image forming means for forming one still image in 
a wide area by Synthesizing the input Still images, 
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first display means for displaying the Still image formed immediately before the designation by Said first or 
by Said still image forming means, Second designating means; 

Second display means for displaying a motion image first control means for changing an imaging direction of 
taken by Said camera at a corresponding position in the Said camera in accordance with the contents designated 
displayed Still image; by Said first designating means, and activating Said 

Second display means to display the motion image 
first designating means for designating a change in the obtained from Said camera at a new position in the Still 

display position of the motion image displayed by Said image; and 
Second display means, Second control means for changing a Zoom ratio of Said 

Second designating means for designating a change in the camera in accordance with the contents designated by 
magnification of the motion image displayed by Said Said Second designating means, and controlling a dis 
Second display means, play magnification of the Still image by using a central 

- - - - position of the motion image as an origin. updating means for updating the Still image by using an 
image of the last frame of a motion image input k . . . . 


