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CAMERA CONTROL USER INTERFACE, CAMERA CONTROL
METHOD AND COMPUTER PROGRAM PRODUCT _

BACKGROUND OF THE INVENTION
Field of the Invention

The présent invention relates to a user interface for rembtely controlling the

rotating direction, etc. of a situated rotatable camera.
Description of the Related Art

Some conventional user interfaces for controlling the orientation of a camera
are of the type in which one of arrow buttons provided on an operation panel is
depressed, while some conventional user interfaces for controlling the camera
orientation are of the type in which the rotating direction of a camera is
determined using a scroll bar pr_ovided on an operation screen, and other
conventional user interfaces for eontrolling the camera orientation are of the type
in which the value of a rotating angle is input directly from a keyboard or the like.

However, the above-described user interfaces have the following drawbacks
when the user inteﬁds to pho'togfaph a predetermined férget:

In the case of the interfaces of the type in which the rotating direction of a
camera is determined in accordance with the operation of the arrow buttons, the
scroll bar or the like, for example, the user if unskilled in the camera operation
cannot easily understand which arrow button and by what amount he/she needs
to depress in order to photograph the target, or by what amount and in which
direction he/she needs to move the scroll bar in order to photograph the target.

On the other hand, the interfaces of the type wherein a value is input from the
keyboard or the like are advantageous when the user p[eéisely knows the

position, photographing direction, etc. of the situated camera. However, unless
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the user knows such information, it may be difficult for him/her to determine the
camera angle so that the camera orients to the target. o~

Meanwhile, some conventional user interfaces for setting the p'f{otographing
magnification of a camera are the type wherein one of the buttons corresponding
to different magnifications is depressed, while some conventional user interfaces
for setting the photographing magnification are the type wherein the
magnification is input directly from a keyboard or the like. However, these
operations for setting the magnification are independent from the rotating
direction determining operation. Therefore, when the user desires to perform
both the rotating direction determining operation and the magnification setting
operation, he/she has to complete one operation first and then perform the other
operation.

Unexamined Japanese Patent Application KOKAI Publication No. H8-
336166 discloses, as a system for enabling the user to view the image of a
remote place, a system which determines the rotating direction of a photograph
camera through use of a sensor that senses the position and direction of the
head of a user. _

| According to the above system' which varies the rotating direction of the
camera in accordance with the movement of the user's head, when the user
desires to further view an image on the left side of a currently displayed image,
the user turns to the left and the system then senses the movement of the user's
head and turns the camera to the left accordingly.

The above-described system is suitable for the case where there is no
specific photographing target and where the camera need not be operated
precisely. However, in the case of directing the camera to a specific target, the
user cannot understand by what amount he/she needs {0 move his/her head in

order to adjust the focal point to the target. Furthermore, in order to zoom in on
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the target, the user has to finish the operation of adjusting the focal point to the
target first and thereafter has to perform the operation of inclining a joystick or the
like forward, for example.

Realizing a user friendly function, such as the function of supplying the user
with photographing target information or the like when he/she desires to know it,
is also preferred.

SUMMARY OF THE INVENTION

It is accordingly an object of the present invention to provide a camera
control user interface apparatus, a camera control method and a computer
program product, all facilitating camera operations for photographing a target
located in a remote place.

It is another object of the present invention to provide a camera control user
interface apparatus, a camera control method and a computer program product,
all being capable of supplying a user with information concerning an article, a
place or the like which a camera is photographing.

According to the first aspect of the present invention having the above-
described objects, there is provided a camera control user interface apparatus for
controlling a camera situated in a remote place, comprising:

panorama image display means (2, 3, 6) which displays a pénorama image
which covers a range that is photographable with the camera;

input means (1, 2) which inputs coordinates on said panorama image;

sending means (2) which sends, to the camera, values of the coordinates
which have been input from sai_d input means; and

photographing result display means (2, 3) which displays a photographing
result received from the camera. |

According to the above structure, a user can rotate the photograph camera

relative to the target only by designating the target's position on the panorama
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image with an input device such as a pointing device or the like. The
designating operation in this case is quicker and easier than the operation of
designating the direction of rotation through use of upward, downvﬁrd, rightward
and leftward arrow buttons, levers or the like, and speeds up the execution of a
decision made by the user.

The camera control user interface apparatus may further comprise menu
display means (2, 3, 6) which displays a menu to select a magnification of the
camera, in a state in which said menu is superimposed on said panorama image;
and | |

the sending means may comprise means (2) whiéh sends the magnification
selected on said menu to the camera.

Thus, since the user can select the zoom magnification of the camera on the
displayed menu, he/she can determine the position and the magﬁification with
ease by performing a series of operations.

The menu, displayed on said menu display means (2, 3, 6), may be a pop-up
menu displayed in response to an input of the coordinates from said input means.

According to the second aspect of the present invention having the above-
described objects, there is provided a camera control user interface apparatus for
controlling a camera situated in a remote place; comprising:

a display device (3);

an input device (1) which inputs coordinates on an image displayed on said
display device;

a storage device (6) which stores a panorama image which covers a range
that is photographable with the camera; and

a control device (2) which reads out said panorama image from said storage
device (6), causes said display device (3) to display the readout panorama image

sends, to the camera, values of the coordinates which have been input from said
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input device (1), and causes said display device (3) to display a photographed
image received from the camera. | o

According to the above structure, the user can rotate the photoE;raph camera
relative to the target only by designating the target’s position on the panorama
image with an input device such as a pointing device or the like. The
designating operation in this case is quicker and easier than the operation of
designating the direction of rotation through use of upward, downward, rightward
and leftward arrow buttons, levers or the like, and speeds up the execution of a
decision made by the user.

The control device (2) may cause said display device (3) to display a menu to
select a magnification of the camera, in a state in which said menu is
superimposed on said panorama image, and said control device (2) may send, to
the camera, the magnification which has been input from said input device (1).

Thus, since the user can select the zoom magnification of the camera on the
displayed menu, he/she can determine the position and the magnification with
ease by performing a series of operations.

The control device (2) may divide a screen of said display device (3) into a
plurality of areas and displays said panorama image aﬁd the photographed
image received from the camera in the divided areas of said screen.

The storage device (6) may further store photographing target information
concerning a photographing target, in association with values of coordinates on
said panorama image;

in addition to the magnification, a display of the photographing target
information may be selectable on said menu displayed on said display device (3)
by said control device (2); and

when the display of the photographing target information is selected on said

menu, said control device (2) may read out from said storage device (6) the



photographing target information associated with the values of the coordinates
which have been input from said input devicé (1), and may cause said display
device (3) to display the readout photographing target information. .

The menu, displayed on said display device (3) by said control device 2),
may be a pdp-up menu displayed in response to an input of coordinates on said
panorama image from said input device (1).

According to the third aspect of the present invention, there is provided a
camera cbntrol method for controlling a camera situated in a remote place,
comprising:

displaying a panorama image which covers a range that is photographable
with the camera;

sending values of coordinates of a point designated on said panorama image
to the camera; and

receiving a photographed image from the camera and displaying the
photographed image as received.

According to the above structure, the user can rotate the photograph camera
relative to the target only by designating the target’s position on the panorama
image with an input device such as a pointing device or the like. The
designating operation in this case is quicker and easier than the operation of
designating the direction of rotation through use of upward, downward, rightward
and leftward arrow buttons, levers or the like, and speeds up the execution of a
decision made by the user.

The camera control method may further comprise:

displaying a menu to select a magniﬁg:ation of the camera, in a state in which
said menu is superimposed on said panorama image;

wherein the sending of the values of the coordinates.of the point designated

on said panorama image further comprises sending the magnification selected
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on said menu to the camera.

Thus, since the user can select the zoom magnification of the cgmera on the
displayed menu, he/she can determine the position and the magniﬁéation with
ease by performing a series of operations.

The panorama image and said photographed image may be displayed in a
plurality of areas into which a single display screen has been divided.

In addition to the magnification, a display of photographing target information
concerning a photographing target may be selectable on the displayed menu;
and

said camera control method may further comprise

storing the photographing target information concerning the photographing
target, in association with values of coordinates on said panorama image as
displayed, and |

reading out the stored photographing target information associated with
values of coordinates of the point designated on said panorama image, when the
display of the photographing farget information is selected on said menu.

According to the above structure, the user can obtain various information
concerning the photographing target, such aé information as to what the user
himself/herself has photographed (e.g. what building the user has
photographed). |

The displayed menu may be a pop-up menu displayed in response to the
designation of the point on said panorama image.

According to the fourth aspect of the present invention, there is provided a
computer program product, including a computer usable medium having a
computer readable program embodied therein for causing a computer to work as
a camera control user interface apparatus used to control a camera situated in a

remote place, the computer readable program comprising instructions for



causing the computer to serve as:

means for displaying, in a predetermined area on a display scregn, a
panorama image which covers a range that is photographable with(';he camera;

means for sending values of input coordinates to the camera; and

means for displaying, in another predetermined area on the display screen, a
photographed image received from the camera. |

According to the above structure, the user can rotate the photograph camera
relative to the target only by designating the target's position on the panorama
image with an input device such as a pointing device or the like. The
deéignating operation in this case is quicker and easier than the operation of
designating the direction of rotation through use of upward, downward, rightward
and leftward arrow buttons, levers or the like, and speeds up the execution of a
decision made by the user. |

According to the fifth aspect of the present invention, there is provided a
computer program product, including a computer usable medium having a
computer readable program embodied therein for causing a computer to work as
a camera control user interface apparatus used to control a camera situated in a
remote place, the computer readable program comprising instructions for
causing the computer to serve as:

means for displaying, in a predetermined area on a display screen, a
panorama image which covers a range that is photographable with the camera:

means for displaying a menu to select a magnification of the camera, in a
state wherein said menu is superimposed on said panorama image;

means for sending values of input coordinates and the magnification to the
camera; and

means for displaying, in another predetermined area, on the display screen, a

photographed image received from the camera.



According to the above structure, the user can rotate the photograph camera
relative to the target only by designating the target's position on the panorama
image with an input device such as a pointing device or the like. The
designating operation in this case is quicker and easier than the operation of
designating the direction of rotation through use of upward, downward, rightward
and leftward arrow buttons, levers or the like, and speeds up the execution of a
decision made by the user.

Moreover, since the user can select the zoom magnification of the camera on
the displayed menu, he/she can determine the position and the magnification
with ease by performing a series of operations.

According to the sixth aspect of the present invention, there is provided a
computer program product, including a computer usable medium having a
computer readable program embodied therein for causing a computer, which
stores photographing target information concerning a photographing target in
association with values of coordinates on a panorama image, to work as a
camera control user interface apparatus used to control a camera situated in a
remote place, the panorama image covering a range that is photographable with
the camera, ahd the computer readable program comprising instructions for
causing the computer to serve as:

means for displaying said panorama image on a display screen;

means for displaying a menu to select one of a magnification of the camera
and a display of information, in a state in which said menu is superimposed on
said panorama image;

means for sending values of input coordinates and the magnification to the
camera when the magnification is selected on said menu;

means for sending the values of the input coordinates and a predetermined

maghnification to the camera, reading the photographing target information
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associated with the vaiues of the input coordinates, and displaying the readout

photographing target information on the display screen, when the display of

-

information is selected on said menu; and

means for displaying a photographed image received from the camera.

According to the above structure, the user can rotate the photograph camera
relative to the target only by designating the target's position on the panorama
image with an input device such as a pointing device or the like. The
designating operation in this case is quicker and easier than the operation of
designating the direction of rotation through use of upward, downward, rightward
and leftward arrow buttons, levers or the like, and speeds up the execution of a
decision made by the user.

According to the seventh aspect of the present invention, there is provided a
carrier wave including a program signal embedded therein for causing a
computer to work as a camera control user interface apparatus used to control a
camera situated in a remote place, the program signal representing a program
which comprises: |

a segment for displaying, in a predetermined area on a display screen, a
panorama image which covers a range that is photographable With the camera;

a segment for sending values of input coordinates to the camera; and

a segment for displaying, in another predetermined area on the display
screen, a photographed image received from the camera.

According to the eighth aspect of the present invention, there is provided a
program signal embedded in a carrier wave, for causing a computer to work as a
camera control user interface apparatus used to control a camera sit__uated ina
remote place, the program signal representing a program which comprises:

a segment for displaying, in a predetermined area on a display screen, a

panorama image which covers a range that is photographable with the camera;
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a segment for displaying a menu to select a magnification of the camera, in a
state in which said menu is superimposed on said panorama image;..

a segment for sending values of input coordinates and the maar;ification to
the camera; and

a segment for displaying, in another predetermined area on the display
screen, a photographed image received from the camera.

According to the ninth aspect of the present invention, there is provided a
program signal embedded in a carrier wave, for causing a computer, which
stores photographing target information concerning a photographing target in
association with values of coordinates on a panorama image, to work as a
camera control user interface apparatus used to control a camera situated in a
remote place, the panorama image covering a range that is photographable with
the camera, and the program signal representing a program which comprises:

a segment for displaying said panorama image on a display screen;

a segment for displaying a menu to select one of a magnification of the
camera and a display' of information, in a state in which said menu is
superimposed on said panorama image;

a segment for sending values of input coordinates and the magnification to
the camera when the magnification is selected on said menu;

a segment for sending the values of the input coordinates and a
predetermined magnification to the camera, reading the photographing target
information associated with the values of the input coordinates, and displaying
the readout photographing target information on the display screen, when the
display of information is selected on said menu; and

a segment for displaying a photographed image received from the camera on
the display screen.

BRIEF DESCRIPTION OF THE DRAWINGS
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FIG. 1 is a diagram illustrating the structure of a camera system according to

anh embodiment of the present invention; e

-

FIG. 2 is a diagram exemplifying photographing target information stored in
the camera system illustrated in FIG. 1;

FIG. 3 is a diagram exemplifying the display screen of the display device of
the camera system illustrated in FIG. 1;

FIG. 4 is a diagram for explaining an example of a method for transforming
coordinates on a panorama image into the rotating

FIGS. 5 and 6 are diagrams for explaining another example of the method for
transforming coordinates on the panorama image into the rotating coordinates of
the. camera;

FIG.7 is a flowchart for explaining a camera remote operation which a user
performs in the camera system of FIG. 1; and

FIG. 8 is a flowchart for explaining the operation of a control section included
in the camera system of FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A camera system according to an embodiment of the present invention will
now be described with reference to the drawings.

According to this system, by operating a personal computer or a workstation,
a user can remotely operate a rotatable camera which is connected to a network,
through use of a GUI (Graphical User Interface).

FIG. 1 is a diagram illustrating the hardware structure of the camera system
according to an embodiment of the present invention. This camera system
comprises: an input device 1; a control section 2; a display device 3; a network 4
- which connects the control section 2 and a camera 5; the camera 5 which is
rotatable up, down, clockwise and counterclockwise, or either up-down or

clockwise-counterclockwise only; and a storage device 6.
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The input device 1 comprises a pointing device such as a mouse, and has
such a function as can designate points on the display device 3. li.-however,
the input device 1 is designed so that it can designate points on th; display
device 3 upon depression of a specific key on a keyboard, then the keyboard can
be used as the input device 1.

The control section 2 comprises a personal computer, a workstation or the
like. The control section 2 causes the display device 3 to display a
predetermined operation screen which will be described later, and controls the
photographing position and photographing magnification of the camera 5 in
accordance with a user’s input operation at the operation screen. In the case
where photographing target information associated with a point designated on
the operation screen by a user is stored in the storage section 6, the control
section 2 disblays the photographing target information on the operation screen.

The control section 2 also controls the operation of an input/output device,
corhmunications with the cameré, the receipt of a photographing result from the
camera and an output to the display.

The camera 5, which is rotatable up, down, clockwise and counterclockwise,
or either up-down or clockwise-counterclockwise only, is connected to the
network 4 directly or via a computer, for example. Further, the camera 5 and
the control section 2 communicate with each other through the network 4. The
camera 5 photographs an image in accordance with instructions from the control
section 2, for example, and sends the photographed image to the control section
2 through the network 4.

The storage section 6 stores a panorama image, the photographing target
information, etc. in advance, the panorama image being displayed on the
operation screen as will be explained later. The panorama image is an image

by reference to which the user can determine the position of a photographing
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target. The photographing target information is information concerning the
photographing target. Furthermore, an image which the camera 5 has
photographed while being remotely operated by the user, is tempo?érily stored in
the storage section 6. The image as photographed is displayed on a part of the
operation screen which will be explained later.

The phbtographing target information contains data “designated area” and
“information contents.” When a point designated on the panorama image by the
user is within a rectangular area whose diagonal extends between the point (X1,
Y1) and the point (X2, Y2), the photographing target information R1 shown in FIG.
2, for example, serves as data for displaying characters “this is a cottage on X
mountain.”

The storage section 6, which stores the photographing target information,
may be provided in a computer system including the control section 2, or may be
provided in another computer system which is connectable to the control section
2 via the network.

The operation screen, which is displayed on the display device 3, will now be
described with reference to FIG. 3. ‘A panorama image 12, a photographing
result 14 which is a still or moving image photographed with the cameré 5, are
laid out on the operation screen 11. The photographing result 14 is an image
which the camera 5 has photographed in accordance with a user’s input
operation.

The panorama image 12 is an image by reference to which the user can
determine the photographing position, and contains all images present within the
range that the user can photograph rotating the camera5. The panorama
image 12 needs to be prepared in advance by a system manager. For example,
in the case of photographing an outdoor scene with the camera 5, the outdoor

panorama image 12 is stored in advance in the storage section 6 or the like, and
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is dispiayed on the display device 3 as a wide-range landscape picture, as shown
in FIG. 3, for example. .

The panorama image 12 cannot be photographed at a time wi'tﬁ'ihe camera
5, because the panorama image 12 contains all images present within the range
of rotation of the camera. In consideration of this, the entire panoramic scene is
photographed part by part, and the images as photographed are combined and
processed into the panorama image 12. At the time of this processing, an
image size reducing process may also be performed.

Furthermore, at the time of processing of the photographed images into the
panorama image 12, it is preferred that the following conditions be satisfied in
order to obtain correct coordinates (rotating coordinates) specifying a position to
which the camera is to be rotated:

The camera § is designed so as to be rotatable up, down, clockwise, and
counterclockwise on the axis thereof. Let it be assumed that the camera 5 is
rotatable up, down, clockwise and counterclockwise through 360° ; when the
camera 5 thus designed is focused to all points equidistant from its rotational axis,
a set of focal points define a sphere. In other words, when the photographed
images are simply combined, the combination thereof forms an image like one
represented on the inner surface of a sphere. However, since the panorama
image 12 is rectangular, the inner surface of the sphere needs to be developed
into a plane. To this end, such a method as a projection method for maps is
employed. More specifically, the function (matrix) f shown below is adopted to
transform the coordinates (x, y) of points on the photographed images into those
for use after the development of the inner surface of the sphere into a plane:

<, ¥)=f(xY)

By applying the photographed images to the function f shown above, the

coordinates (X', y') for use after the development of the inner surface of the
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sphere into a plane can be obtained, and the photographed images are
combined into one image on the basis of the obtained coordinates. _By so doing, -
the panorama image 12 is created so that points thereon and the fc;tating
coordinates of the camera correspond to each other. Employing the panorama
image 12 thus created, the rotating coordinates to adjust the focal point of the
camera to an arbitrary point, when designated on the panorama image 12 by the
user, can be obtained.

The use of the inverse function f* of the function f is practical in actually
transforming the coordinates (x', y') on the panorama image into the rotating
coordinates (X, y) of the camera.

Y=t (x,Y)

Adopting the inverse function ', the rotating coordinates corresponding to all
points forming the panorama image 12 as obtained can be calculated.

An example of the function used to transform the coordinates of points on
the panorama image into the rotating coordinates of the camera 5 will now be
described.

FIG. 4 shows a plane F on which a photographed image is projected, a locus
R of horizontal photographing pbints of the camera 5, and a predetermined
starting point P on the locus R.  For example, when the camera 5 photographs a
point P1 which is separated clockwise (or counterclockwise) from the starting
point P by an angular distance of 8 1 and when a point P1’, at which the image of
the point P1 is projected on the plane F, is a point where a line extended from the
point P1 meets the plane F, the distance “xa” between the starting point P and
the point P1’ is expressed as follows:

xa = d x tan 6 (d is the distance between the camera 5 and the focal point)

Similarly, when the camera 5 photographs a point P2 which is vertically

separated upward (or downward) from the starting point P by an angular distance
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of 8 2, the distance “ya” between the starling point P and a point P2’ at which the
image of the point P2 is projected on the plane F, is expressed as follows:

ya = d x tan 8 (d is the distance between the camera 5 and the:fc;cal point)

In consequence, the relationship between the photographing coordinates (6
1, 62) and the projection points (xa, ya), from which the rotating coordinates can
be derived, is expressed as follows:

(61,02) = (tan” (xa/d), tan™ (ya/d))

The above-described method is advantageous when using an image of a
specific single spot as the panorama image.

However, when using an image of a considerably wide view as the panorama
image, a plurality of images photographed by the camera can be combined into
the panorama image by the following method: |

As shown in FIG. 5, for example, an imaginary plane F (X'-Y’ coordinate
plane) of an image, which the camera attains through one photographing action,
is determined in an X-Y-Z coordinate system that adopts the location of the
camera as the origin. The angle (vertical angle) which is defined between an
X-Y plane and the optical axis extending from the camera up to the origin on the
X’-Y’ coordinate plane, is expressed as® .' The angle (horizontal angle) which is
defined between the X axis and a line attained by projecting the optical axis on
the X-Y plane, is expressed as@. The vertical angle which is defined between
the X-Y plane and a line extending from the origin of the X-Y-Z coordinate system
up to a given pixel on the X'-Y’ coordinate plane, is expressed as®’, while the
horizontal angle which is defined between the X axis and a line attained by
projecting, on the X-Y plane, the line extending from the origin of the X-Y-Z
coordinate system up to the given pixel on the X'-Y’ coordinate plane, is
expressed as 8.

Furthermore, when the lateral and vertical dimensions of the image shown in
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FIG. 6, for example, are expressed as W, and Hy,, respectively, the x and y
coordinates of an arbitrary point (x, y) on the image are given as follpws:

Xasp= 8 X Wsp / 2/ 12N (Y oz0ma / 2)) )

Yasp = D X (Hgsp / 2 taN (Y yeryea / 2))
where Y, ...« represents the horizontal angle of view of the camera, while¥
vericat FEPresents the vertical angle of view of the camera.

a=(—(cos®’'xsin8’)/k+cosP xsin@ — bxsin® xsinf)/cosb

b= (sin®’/k—sin®) /cosP

k=cos® xcos®P’'xcos (8 —8’')+sin® xsind’

A rectangular image is attained by repeating the above calculations. Color
data pertaining to all pixels on the X-Y’ coordinate plane are incarnated on the
rectangular image.

A plurality of rectangular images such as that described above are created
and combined into the panorama image. Points on the panorama image thus
created correspond to the angles through which the camera can be rotated.
When one point on the panorama image is designated, the camera is rotated
through the corresponding angle. .

In these cases, a calculated value may further be rounded up, down, off, etc.
to the appropriate value whose unit is the minimum angle of rotation of the
camera 5.

The panorama image, which contains all images present within the range
that the user can photograph rotating the camera 5, may be displayed at a time in
its entirety, or may be displayed part by part while being scrolled in accordance
- with an up-down or right-left scrolling operation.

A pop-up menu 13 will now be described. The pop-up menu 13 is
superimposed on the panorama image 12 when the user designates a point on

the panorama image 12. On the pop-up menu 13, the user can select either the
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setting of the zoom magnification or the display of information. When the user
selects the setting of the zoom magnification, available zoom magnification
values, “X 17, “X1.5", “X2.567, “X4", “X8” and “X 10", are displaye:é on the pop-
up menu 13 as illustrated in FIG. 3, and the zoom magnification which the
camera § is to employ at the time of photographing is determined when the user
selects one magnification value with the input device 1. The function of
determining the magnification in accordance with such an operation is called
“pop-up zoom.”

Thus, the angle and zoom magnification of the camera 5 can be determined
by two simple operations, i.e., the operations of designating coordinates on the
panorama image 12 and selecting the magnification.

Meanwhile, when the user selects the display of information from the pop-up
menu 13 (e.g. the item “info” on the pop-up menu illustrated in FIG. 3), the
photographing target information corresponding to the coordinates designated
beforehand on the panorama image 12 is read out from the storage section 6.and
is displayed. The photographing target information may be displayed in the
form of characters, images or any other form which cén be output to the display
or peripheral terminal of the computer. For example, when the photogréphing
target information is described in HTML (HyperText Markup Language), data
such as images, moving pictures and voices can be handled. By virtue of the
presence of the photographing target information, the user can not only
photograph an image with the camera, but also obtain information concerning the
photographed target with efficiency.

Areas associated with the information contents of the photographing target
information may be areas (circles, polygons, etc.) defined by a plurality of
coordinates (X1, Y1) ... (Xn, Yn) on the panorama image 12. In the case of

searching the information in order to specify a polygon containing a designated
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point, the search is easiest if the polygon is rectangular. Further, points can
also be associated with the information contents. -

Explanations will now be made as to what operation the user 6arforms and
how the above-described camera system operates. First of all, operations
including the determination of a user’s intention will be described, and the
operations of the present apparatus will be described thereafter.

FIG. 7 shows the flow of operations which the user performs. Let it be
assumed that the camera 5 is situated to photograph an outdoor scene. Let it
be further assumed that the outdoor panorama image 12 prepared beforehand in
that case is displayed on the operation screen 11, and the photographing target
information associated with the panorama image 12 is stored in the storage
section 6.

First, the user views the prepared panorama image 12 (a step U01). Since
the camera 5 is situated to photograph an outdoor scene, the panorama image
12 shows a wide-range landscape. Next, the user determines a photographing
target point on the landscape represented by the panorama image 12 (a step
uo2).

Following the above, the user operates the input device 1 while viewing the
panorama image 12, in order to send position information specifying the position
of the point determined on the panorama image 12 by the step U02 to the
control section 2. The user can easily do so with a pointing device such as a
mouse. In accordance with this operation, the control section 2 displays the
pop-up menu 13 on the panorama image 12, and then the user views it (a step
uo4).

Next, the user determines whether to select, on the pop-up menu 13, the
setting of the magnification or the display of information (a step U05).

When the user determines to select the setting of the magnification in this
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step, then he/she selects the desired magnification value on the pop-up menu 13
by using the input device 1 (a step U06, a step U07). When the usgr determines
to select the display of information, then he/she selects the display;_;)f information
on the pop-up menu 13 by using the input device 1 (a step U08).

The user’s operations are thus completed. The user can view an image
photographed in accordance with the designated position and magnification.
Furthermore, in the case where the user selects the display of information,
he/she can also view information concerning the designated position. The user
is led from one operation to another in a dialogic manner, which prevents the
user from being perplexed as to which operation he/she is to perform.

The operations of the control section 2 according to this embodiment will now
be explained in sequence, with reference to FIG. 8.

First, the control section 2 conducts a predetermined initial process such as
reading out data representing the panorama image from the storage section 6
- and displaying the readout data on the operation screen, etc. (a step A0O).
Then, the control section 2 receives the position information specifying the
position of the point which has been designated on the panorama image 12 with
the in_put device 1 (a step AQ1). The control section 2 transforms the position
information specifying the position of the point designated on the panorama
image 12 into rotating position information (such as the rotating coordinates
representing the horizontal angular distance or vertical angular distance from the
reference position) used to rotate the camera 5 (a step A02). This
transformation may be performed before a step A11 after the completion of the
steps AO3 to A10. Alternatively, an intervening program may be provided
between the camera 5 and the present apparatus, and the present apparatus
sends the position information to the intervening program so that the intervening

program transforms the position information into the rotating position information
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to be sent to the camera 5. In this case, there is no need to transform the

information during the process shown in FIG. 8. e

Having received an input of the point on the panorama image i2, the control
section 2 displays the pop-up menu 13 (a step A03) and waits for the user
selecting either the setting of the magnification or the display of information.

Having received an input on the pop-up menu 13 (a step A04), the control
section 2 determines which of the setting of the magnification and the display of
information the user has selected (a step A05).

When the user has selected the setting of the magnification on the pop-up
menu 13, the magnification selected using the input device 1 is set as the
magnification information to be sent to the camera 5 (a step A06).

On the other hand, when the user has selected the display of information on
the pop-up menu 13, the control section 2 searches the storage section 6 for the
photographing target information, while using as a search key the position

.information (x, y) specifying the position designated with the input device 1 (a
step A07). If there is the photograp_hing target information corresponding to the
search key (‘yes” in a step A08), then the control section 2 displays the detected
photographing target information on the display device 3 (a step A09), whereas if
there is no photographing target information corresponding to the search key
(“no” in the step A08), then the control section 2 advances to the next step.

Next, the control section 2 sets, as the magnification information to be sent to
the camera, the magnification which has been input by a prior operation or the
magnification which has been set as the initial value (the step A10) . This step
may be performed before the step A07.

When the step A06 or the step A10 is completed, the control section 2 in the
step A11 sends the rotating position information, the magnification information

and a photographing instruction to the remote camera 5 via the network 4. In
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response to this, the camera 5 performs the setting pertaining to both a rotation
and the zoom magnification, conducts photographing, and sends the,_
photographing result to the control section 2 via the network 4. Tﬁ; control
section 2 displays the received photographing resuit on the display device 3.

The rotating position information, into which the position information is
transformed, is not limited to the rotating coordinates, and may include various
data. For example, the rotating position information may include motor rotation
information (such as the rotary speed, the number of steps, the number of pulses,
etc.).

In the case where the camera 5 has the control section 5, a driving section,
etc., the camera itself may perform the above-described transformation.

Explained in the above description is the case where the photographing
result is displayed on the single display device 3, together with the panorama
image 12. However, the photographing result may be output to a different
output device. For example, the photographing result may be displayed on
another display, or may be output to a photograph output device. Similarly, the
photographing target information may also be output to a different output device.

In the above description, the computer is used to control an input, an outbut
and communications. However, an information terminal into which a computer
and an input/output device have been integrated may be adopted.

Furthermore, the photographing target information can be displayed without
entailing a photographing operation, in such cases as when the transmission of a
photographed image is slow.

Moreover, in the above description, an explanation is made to a mode in
which the photographing result and the photographing target information are
attained in real time. For example, however, the present invention is also

applicable to another mode in which the camera 5 conducts photographing at the
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time appointed by reservations, and the user can view the photographing resuit
and the photographing target information after the photographing.

Further, in the above description, the setting of the magniﬂcatié;l or the
display of information is selected on the pop-up menu. For example, however,
only the magnification may be selectable on the pop-up menu, and another menu
on which it is selectable whether the display of information is necessary or not,
may be further displayed when the magnification is selected. In this case, the .
designation of a point as the photographing target, the setting of the
magnification and a request for the display of information can be simultaneously
performed by a series of operations.

Moreover, in the above description, the menu on which the setting of the
magnification or the display of information is selected is realized as the pop-up
menu. However, the menu is not limited thereto, and may be the initiél menu fo
select the setting of the magnification or the display of information.

Further, the apparatus according to the present invention can be realized
using not only a dedicated system, but also a computer system for general use.
For example, the apparatus which carries out the above-described steps can be
attained by installing a program for executing the above-described operations
into a computer from a medium (such as a floppy disk, a CD-ROM or the like)
containing the program stored therein. In addition, when an OS undertakes the
execution of one or some of the above-described functions or when the OS and
an application realize the above-described functions in cooperation with each
other, steps other than those to be executed by the OS may be stored in the
medium.

Further, the medium from which the program is supplied to the computer may
be a communication medium (which temporarily stores the program as in the

case of a communication line, a communication network and a communication
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system). For example, the program may be posted on a bulletin board (BBS)
for the communication network, and may be distributed through the network.

The above-described steps can be carried out by running and _éicecuting the
program under the control of the OS in the same manner as in the case of other
application programs.

Finally, the network 4 between the present apparatus and the camera 5 may
be the Internet, for example, and the user may remotely operate the camera
through the Internet by operating the computer having the above-described

functions.
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What is claimed is:

1. * A camera control user interface apparatus for controlling a camera
situated in a remote place, comprising:

panorama image display means (2, 3, 6) which displays a panorama image
which covers a range that is photographable with the camera;

input means (1, 2) which inputs coordinates on said panorama image;

sending means (2) which sends, to the camera, values of the coordinates
which have been input from said input means; and

photographing result display means (2, 3) which displays a photographing
result received from the camera.

2. The camera control user interface apparatus according to claim 1,
wherein:

said camera control user interfaée apparatus further comprises menu display
means (2, 3, 6) which displays a menu to select a magnification of the camera, in
a state in which said menu is superimposed on said panorama image; and

said sending means comprises means (2) which sends the magnification
selected on said menu to the camera.

3. The camera control user interface apparatus according to 1, wherein
said menu, displayed on said menu display means (2, 3, 6), is a pop-up menu
displayed in response to an input of the coordinates from said input means.

4. A camera control user interface apparatus for controlling a camera
situated in a remote place, comprising:

a display device (3);

an input device (1) which inputs coordinates on an image displayed on said
display device;

a storage device (6) which stores a panorama image which covers a range

that is photographable with the camera; and
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a control device (2) which reads out said panorama image from said storage

device (6), causes said display device (3) to display the readout pancrama image

sends, to the camera, values of the coordinates which have been input from said
input device (1), and causes said display device (3) to display a photographed
image received from the camera.

5. The camera control user interface apparatus according to claim 4,
wherein said control device (2) causes said display device (3) to display a menu
to select a magnification of the camera, in a state in which said menu is
superimposed on said panorama image, and said control device (2) sends, to the
camera, the magnification which has been input from said input device (1).

6. The camera control user interface apparatus according to claim 4,
wherein said control device (2) divides a screen of said display device (3) into a
plurality of areas and displays said panorama image and the photographed
image received from the camera in the divided areas of said screen.

7. The camera control user interface apparatus according to claim 4,
wherein:

said storage device (6) further stores photographing target information
concerning a photographing target, in association with values of coordinates on
said panorama image;

in addition to the magnification, a display of the photographing target
information is selectable on said menu displayed on said display device (3) by
said control device (2); and

when the display of the photographing target information is selected on said
menu, said control device (2) reads out from said storage device (6) the
photographing target information associated with the values of the coordinates
which have been input from said input device (1), and causes said display device

(3) to display the readout photographing target information.

R YA 1
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8. The camera control user interface apparatus according to claim 4,
wherein said menu, disblayed on said display device (3) by said coptrol device
(2), is a pop-up menu displayed in response to an input of coordin;es on said
pancrama image from said input device (1).

9. A camera control method for controlling a camera situated in a remote
place, comprising:

displaying a panorama image which covers a range that is photographable
with the camera;

sending values of coordinates of a point designated on said panorama image
to the camera; and

receiving a photographed image from the camera and displaying the
photographed image as received.

10. The camera control method according to claim 9, further comprising:

displaying a menu to select a magnification of the camera, in a state in which
said menu is superimposed on said panorama image;

wherein the sending of the values of the coordinates of the point designated
on said panorama image further comprises sending the magnification selected
on said menu to the camera.

11. The camera control method according to claim 9, wherein said
panorama image and said photographed image are displayed in a plurality of
areas into which a single display screen has been divided.

12. The camera control method according to claim 10, wherein:

in addition to the magnification, a display of photographing target information
concerning a photographing target is selectable on the displayed menu; and

said camera control method further comprises

storing the photographing target information concerning the photographing

target, in association with values of coordinates on said panorama image as
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displayed, and

reading out the stdred-photographing target information associated with

values of coordinates of the point designated on said panorama image, when the
display of the photographing target information is selected on said menu.

13. The camera control method according to claim 10, wherein the
displayed menu is a pop-up menu displayed in response to the designation of the
point on said panorama image. '

14. A computer program product, including a computer usable medium
having a computér readable program embodied therein for causing a computer to
work as a camera control user interface apparatus used to control a camera
situated in a remote place, the computer readable program comprising
instructions for causing the computer to serve as:

means for displaying, in a predetermined area on a display screen, a
panorama image which covers a range that is photographable with the camera;

means for sending values of input coordinates to the camera; and

means for displaying, in another predetermined area on the display screen, a
photographed image received from the camera.

15. A computer program product, including a computer usable medium
having a computer readable program embodied therein for causing a computer to
work as a camera control user interface apparatus used to control a camera
situated in a remote place, the computer readable program comprising
instructions for causing the computer to serve as:

means for displaying, in a predetermined area on a display screen, a
panorama image which covers a range that is photographable with the camera;

means for displaying a menu to select a magnification of the camera, in a
state wherein said menu is superimposed on said panorama image;

means for sending values of input coordinates and the magnification to the

*. L M s *
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camera; and

means for displaying, in another predetermined area on the dis’Play screen, a
photographed image received from the camera.

16. A computer program product, including a computer usable medium
having a computer readable program erﬁbodied therein for causing a computer,
which stores photographing target information concerning a photographing target
in association with values of coordinates on a panorama image, to work as a
camera control user interface apparatus used to control a camera situated in a
remote place, the panorama image covering a range that is photographable with
the camera, and the computer readable program comprising instructions for
causing the computer to serve as:

means for displaying said panorama image on a display screen;

means for displaying a menu to select one of a magnification of the camera
and a display of information, in a state in which said menu is superimposed on
said panorama image;

means for sending values of input coordinates and the magnification to the
camera when the magnification is selected on said menu;

means for sending the values of the input coordinates and a predetermined
magnification to the camera, reading the photographing target information
associated with the values of the input coordinates, and displaying the readout
photographing target information on the display screen, when the display of
information is selected on said menu; and

means for displaying a photographed image received from the camera.

17. A carrier wave including a program signal embedded therein for
causing a computer to work as a camera control user interface apparatus used to

control a camera situated in a remote place, the program signal representing a

AR

program which comprises:
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a segment for displaying, in a predetermined area on a display screen, a
panorama image which covers a range that is photographable with the camera;

a segment for sending values of input coordinates to the came‘rfa; and

a segment for displaying, in another predetermined area on the display
screen, a photographed image received from the camera.

18. A program signal embedded in a carrier wave, for causing a computer
to work as a camera control user interface apparatus used to control a camera
situated in a remote place, the program signal representing a program which
comprises:

a segment for displaying, in a predetermined area on a display screen, a
panorama image which covers a range that is photographable with the camera;

a segment for displaying a menu to select a magnification of the camera, in a
state in which said menu is superimposed on said panorama image;

a segment for sending values of input coordinates and the magnification to
the camera; and

a segment for displaying, in another predetermined area on the display
screen, a photographed image received from.the camera.

19. A program signal embedded in a carrier wave, for causing a computer,
which stores photographing target information concerning a photographing target
in association with values of coordinates on a panorama image, to work as a
camera control user interface apparatus used to control a camera situated in a
remote place, the panorama image covering a range that is photographable with
the camera, and the program signal representing a program which comprises:

a segment for displaying said panorama image on a display screen;

a segment for displaying a menu to select one of a magnification of the
camera and a display of information, in a state in which said menu is

superimposed on said panorama image; -

A,
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a segment for sending values of input coordinates and the magnification to
the camera when the magnification is selected on said menu;

a segment for sending the values of the input coordinates andz
predetermined magnification to the camera, reading the photographing target
information associated with the values of the input coordinates, and displaying
the readout photographing target information on the display screen, when the
display of information is selected on said menu; and

a segment for displaying a photographed image received from the camera on

the display screen.
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