
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
94

3 
20

6
B

1
*EP000943206B1*
(11) EP 0 943 206 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
03.11.2004 Bulletin 2004/45

(21) Application number: 98937705.6

(22) Date of filing: 20.08.1998

(51) Int Cl.7: H04N 5/232

(86) International application number:
PCT/IB1998/001293

(87) International publication number:
WO 1999/013638 (18.03.1999 Gazette 1999/11)

(54) CAMERA POSITIONING SYSTEM

KAMERAPOSITIONIERUNGSSYSTEM

SYSTEME DE POSITIONNEMENT DE CAMERA

(84) Designated Contracting States:
DE FR GB NL

(30) Priority: 05.09.1997 US 924865

(43) Date of publication of application:
22.09.1999 Bulletin 1999/38

(73) Proprietor: ROBERT BOSCH GmbH
70469 Stuttgart (DE)

(72) Inventor: CORBIN, Scott, Alan
NL-5656 AA Eindhoven (NL)

(74) Representative: Bee, Joachim
Robert Bosch GmbH
Zentalabteilung Patente
Postfach 30 02 20
D-70442 Stuttgart (DE)

(56) References cited:
EP-A2- 0 525 482

• PATENT ABSTRACTS OF JAPAN; & JP 6038090
A (SONY CORP) 10 February 1994.



EP 0 943 206 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the Invention

[0001] This invention relates to a camera positioning
system, typified by a stationary mounted camera having
an adjustable field of view. The camera's field of view
may be changed via pan, tilt, or zoom operations. Of
particular relevance to this invention are cameras which
are mounted adjacent a stationary plane, such as a wall
or ceiling, and which have zoom capability.

Description of Related Art

[0002] Commercial security systems often comprise
security camera systems. The camera system typically
comprises a camera having a magnification (zoom) ca-
pability, mounted upon a platform which can rotate in a
horizontal plane (pan), and in a vertical plane (tilt). The
operator is provided with means for effecting the pan,
tilt, or zoom operations, typically via rocker switches as-
sociated with each operation. The pressing of the switch
at one end effects a movement in one direction, the
pressing of the switch at the other end effects a move-
ment in the opposite direction. Other adjusting means,
such as joysticks, are also common. Such systems also
often provide an ability for automation, a continuous
scan of an area, or a directed adjustment to a particular
area in the event of an alarm.
[0003] Typically, the placement of the security camera
system is chosen to be at a non-obtrusive location, such
as mounted in a ceiling or wall fixture. The fixtures are
designed to be non-obtrusive as well, extruding as little
as possible from the ceiling or wall. Because of this
placement, the effective field of view of the camera is
bounded by the ceiling or wall, even though the span of
movement of the camera (pan, tilt) or the camera's lens
(zoom) may extend beyond the ceiling or wall. Conven-
tional systems often contain pan and tilt "stops" to pre-
vent the operator from adjusting the camera to beyond
the ceiling or wall. Such stops are set to limit the camera
rotation in the horizontal or vertical direction, ideally in
such a way so that the extreme of the camera's view
angle is coincident with the ceiling or wall.
[0004] Because the camera's view angle is depend-
ent upon the magnification, or level of zoom, of the cam-
era, the coincidence of the extreme of a camera's view
and the ceiling or wall will only occur at a particular level
of zoom. Views at a lower level of zoom will result in a
wider camera view angle, and thus include more of a
view of the ceiling or wall.. The included view of the ceil-
ing or wall results. in effect, in a reduced view of the se-
cured area, because the view of the ceiling or wall con-
tains no useful security information. Views at a higher
level of zoom will result in a narrower camera view an-
gle, thus eliminating the view of the scene between the
ceiling or wall and the extreme of the narrower camera
view angle. The latter case presents a potential security

flaw, by producing a void, or blind spot, in the secured
area; for this reason, the stop is typically set when the
camera is at the highest level of zoom. Thereafter, the
view of the scene adjacent to the ceiling or wall will result
in the aforementioned loss of useful viewing area at all
other levels of zoom.
[0005] EP525482 describes that at start up, the cam-
era is driven to the pan/tilt end positions and these end
positions are stored in a memory. In use, the camera
movement stops when it reaches the end positions.

Summary of the Invention

[0006] It is an object of this invention to optimize the
viewing area of a camera system by minimizing the in-
clusion of bounding areas. such as ceilings and walls.
in said viewing area. at all angles of view of the camera
This object is accomplished by suitably adjusting the line
of sight of the camera in dependence upon the camera's
angle of view, and in dependence upon the location of
the bounding area relative to the camera's line of sight
and angle of view.
[0007] Depending upon the degree of optimization re-
quired, the appropriate adjustment can be determined
algorithmicly or empirically. Algorithmic means can be
provided to appropriately adjust the camera's line of
sight bv employing a two or three dimensional model of
the camera's field of view within its situated environ-
ment. Empirically, the adjustment can be determined by
positioning the camera such that the view is optimized
at varying angles of view, storing the parameters of the
optimized views, and subsequently determining the ad-
justment required at other angles of view based upon
an interpolation of the stored parameters.
[0008] Primary aspects of the invention are defined
by the independent claims. The dependent claims de-
fine advantageous embodiments.

Brief Description of the Drawings

[0009]

Fig. 1 shows a camera positioning system situated
in a typical security environment.
Fig. 2 shows the fields of view of a camera at differ-
ent angles of view.
Fig. 3 shows a camera positioning system with a
dynamic tilt stop. in accodance with this invention.
Fig. 4 shows a flowchart for dynamically adjusting
a camera positioning stop limit based upon a geo-
metric model.
Fig. 5 shows a flowchart for dynamically adjusting
a camera positioning stop limit based upon a set of
calibration data.

Description of the Preferred Embodiments

[0010] Fig. 1 shows a camera positioning system sit-
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uated in a typical security environment. A camera 110
is mounted in an enclosure 120 which is situated in an
overhead structure 190, such as an carport adjacent a
parking area. The positioning system 100 comprises a
means 140 for rotating the camera about at least one,
and typically two, axes of rotation, and a control station
130. An operator, not shown, can cause the rotation of
the camera 110 via input to the control station 130; ad-
ditionally, the control station 130 may be programmed
to rotate the camera at fixed intervals, or in response to
an alert, such as the receipt of an alarm signal. The di-
rection the camera is facing determines its line of sight;
conventionally, the line of sight is the straight line pro-
jection from the focal point of the camera's lens through
the center of the lens. By rotating the camera. the cam-
era's lens is rotated, and thus the line of sight is rotated.
[0011] The camera's angle of view can also be adjust-
ed via the control station 130, typically by effecting a
change in the camera's magnification, or level of zoom.
Alternatively, the camera's angle of view may be adjust-
ed by changing the shape of the lens, for example, by
switching to a very wide angle lens. such as a "fish-eye"
lens. For ease of understanding, adjusting a camera's
angle of view will hereinafter be discussed in terms of
changing the camera's magnification, although the prin-
ciples of this invention are applicable to alternative
means of adjusting a camera's angle of view, which are
well known in the art. Conventionally, the angle of view
of a camera is defined as the angular measure, typically
symetric about the line of sight, within which an object
in a scene is viewable by the camera.
[0012] The combination of line of sight and angle of
view determines a camera's field of view. A camera may
have different angles of view in different directions, or it
may be symetric. For example, a camera having a uni-
form angle of view in all directions will have a circular
field of view, centered about the line of sight. More tra-
ditionally, the camera forms part of a video system,
wherein the images are intended to be viewed in a rec-
tangular format; in such systems. the camera's angle of
view in the horizontal direction is different than its angle
of view in the vertical direction. resulting in a rectangular
field of view. centered about the line of sight.
[0013] Fig. 1 also shows vehicles 181. 182, and 183.
and a person 184, within the area potentially viewable
by the camera 110. Whether the objects are actually
within view of the camera is determined by the camera's
field of view, which is determined by its line of sight and
its angle of view. Fig. 1 shows the camera 110 being
positioned with a line of sight L. About the line of sight
L are three angles of view A, B, and C, the extents of
which are represented by dashed lines A1-A2, B1-B2,
and C1-C2. If the camera has an angle of view of A the
camera's field of view will encompass the items between
lines A1 and A2. Thus. at angle of view A, the vehicle
181 and the person 184 are not in view of the camera.
At angle of view B, the camera's field of view encom-
passes the items between B1 and B2, and therefore

each of the vehicles 181, 182, and 183 will be in view of
the camera. Also within view of the camera at angle of
view B is the edge 191 of the overhead structure 190.
At angle of view C. the field of view extends from C1 to
C2, and encompasses each of the vehicles 181, 182,
183, the edge 191 of the overhead structure 190, and a
ceiling portion 192 of the overhead structure 190. The
person 184 is not within the field of view of the camera
at angles of view A, B, or C.
[0014] Fig. 2 shows the images corresponding to the
fields of view in the example scene of Fig. 1. The dashed
lines 115A, 115B, and 115C outline the perimeter of the
fields of view corresponding to the angles of view A, B,
and C, respectively. Segments 116A, 116B, and 116C
represent the upper edge of the respective perimeters
115A, 115B, and 115C, and segments 117A, 117B, and
117C represent the lower edge. As shown, the vehicle
181 lies outside the perimeter 115A, and is not viewable
at angle of view A. The edge 191 of the overhead struc-
ture 190 is just within the perimeter 115B, and is view-
able at angle of view B. Of particular note is the ceiling
portion 192 of the overhead structure 190, which is with-
in the perimeter 115C. and consumes a significant por-
tion of the view at angle of view C. This view of the ceiling
portion 192 provides no useful security information. A
conscientious operator of the security system would, up-
on noting the useless portion, typically adjust the tilt an-
gle of the camera downward, so that more of the se-
cured area would be viewed at this angle of view. Such
an adjustment is represented by line segments 116C'
and 117C', corresponding to a displacement of the line
of sight from L to L'. By adjusting the line of sight so as
to minimize the portion of useless area, more pertinent
security information, such as the presence of a person
184, will be within the camera's field of view.
[0015] Conventionally, camera positioning systems
contain one or more "stops" on the extent of rotation of
the camera, to prevent the camera's field of view from
extending significantly into areas having no useful se-
curity information. These stops are typically adjusted
and set when the camera is installed, and remain fixed.
Although the stops may be mechanical, and located
within the enclosure 120, a control stop, within the con-
troller 130 can be effected, wherein the commands
transmitted to the rotation means 140 are structured so
as to preclude a rotation of the camera beyond the stop.
For example, consider Fig. 1 having a stop such that the
camera cannot be tilted beyond that shown: that is,
wherein the line L represents the uppermost limit of the
angular displacement of the camera's line of sight. If
such a stop were employed, the field of view at angle of
view B could be considered optimal with regard to the
amount of useful security information at this angle of
view, because only a minimal portion of the overhead
structure 190 is present in the field of view. At angle of
view C, the view is suboptimal because it contains a sig-
nificant amount of the ceiling portion 192, which con-
tains no useful security information. At angle of view A,
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the view is also optimal with regard to the amount of use-
ful security information, because none of the overhead
structure 190 is present within the field of view. However,
if the line L represents the maximum extent of the line
of sight in the vertical direction, the view is suboptimal
with respect to the extent of security coverage provided.
That is, if angle of view A is selected, the region between
segments A1 and B1 will be unviewable, and this would
be a flaw in the security provided by the security system.
To prevent the preclusion of portions of the secured area
from viewing, the conventional static stop will be set
when the camera is set to its narrowest angle of view,
thereby allowing for a complete view of the secured area
at any subsequent, wider, angle of view.
[0016] Note that, in Fig. 1. line of sight L provides an
optimal security information view for angle of view B,
and line of sight L' provides an optimal security informa-
tion view for angle of view C. In accordance with this
invention, the camera positioning device 100 automati-
cally determines the appropriate line of sight to provide
the optimal security information view for each angle of
view. As the angle of view changes, the stops which limit
the rotation of the camera are set to effect the appropri-
ate lines of sight. For example, in figure 1, the stops will
be set to lines of sight L and L', respectively, when the
camera is set to angles of view B and C.
[0017] Stops need not be set in dependence upon an
edge of a physical area such as the overhead structure
190. An imaginary plane 193, parallel to the ceiling por-
tion 192 of the overhead structure 190 can be defined
as a bounding area. The stop would be set so as to min-
imize the portion of this imaginary plane 193 being
present in the camera's field of view. Equivalently stat-
ed, the stop can be set so that the edge of the extent of
the field of view is coincident with the edge of the bound-
ing area, where the bounding area can be defined inde-
pendent of physical areas and boundaries. Similarly, the
bounding area may include only a portion of a physical
area. For example, the structure of Fig. 1 contains a wall
195. It may be desirable to include in a security field of
view the lower portion of the wall, but not the upper por-
tion. The bounding area could be defined as the area of
the wall 195 .having a lower edge 196. Portions of the
wall below this edge 196 will be included in the security
view, and portions of the wall above this edge will be
considered to contain no useful security information.
Note that, as shown by edges 191 and 196, security sys-
tems may have multiple bounding area limits, and mul-
tiple stops to impose these limits. For ease of under-
standing, this invention will be described in terms of a
singular stop. although the application to multiple stops
will be evident to one skilled in the art
[0018] Also note that thus far. the edges of the bound-
ing areas have been presented as being substantially
parallel to the axis of rotation of the camera. and sub-
stantially parallel to an edge of the perimeter of the field
of view. In such a configuration, the edge of the field of
view can be substantially aligned with the edge of the

bounding area merely via a rotation about the parallelled
axis of rotation. Techniques are well known in the art for
rotating a camera through a virtual axis of revolution,
which may or may not correspond to one of the physical
axes of revolution of the camera, by computing and ap-
plying the equivalent amount of rotation required in each
physical axis, so as to emulate the movement of a cam-
era having a physical axis corresponding to the afore-
mentioned virtual axis. For ease of understanding, this
invention will be described in terms of positioning the
camera to effect a given line of sight, typically via a ro-
tation in a single axis, although the application to rota-
tions in multiple axis will be evident to one skilled in the
art.
[0019] Figure 3 shows a camera positioning system
with dynamic stop adjustments in accordance with this
invention. Angles of view A, B, and C are shown with
their corresponding extents A1-A2, B1-B2, and C1-C2,
as in Fig. 1. As shown, the extents A1, B1, and C1 of
the angles of view A, B, and C are coincident, and inter-
sect the edge 191 of the overhead structure 190. As dis-
cusssed above, aligning the extents of the angles of
view with the edge of a bounding area optimizes the
amount of useful security information present within the
field of view, by minimizing the inclusion of the bounding
area. The extents of the angles of view correspond to
the edge of the corresponding field of view. The lines of
sight LA, LB, and LC which produce the optimized se-
curity views corresponding to angles of view A, B, and
C are the bisections of the angles A, B, and C when the
edge of their fields of view coincide with the edge of the
bounding area. In accordance with this invention, when
the angle of view of the camera is A, B, or C the stop is
determined so as to limit the camera position to the lines
of sight LA, LB, and LC. If the camera is positioned be-
yond the determined stop, the camera is automatically
positioned to this stop. Thereafter, the camera will be
precluded from rotating beyond the determined stop,
thereby optimizing the security view, at the angle of view
corresponding to the stop.
[0020] The determination of the stop corresponding
to a particular angle of view can be accomplished algo-
rithmically or empirically. As discussed thus far, the ap-
propriate line of sight limit can be determined by bisect-
ing the angle of view when the extent of the view is
aligned with the edge of the bounding area. Figs. 4a, 4b
show a flow chart for effecting this algorithmic determi-
nation. The flowchart in Fig. 4a represents the initializa-
tion of the camera positioning system to effect the dy-
namic stop determination. It is assumed herein that con-
ventional engineering practices, such as initializing all
variables. will be utilized. and need not be shown. The
bounding angle, between the camera and the bounding
edge, must be determined at 402, and stored at 404.
Thereafter, a return is made (at 406) to the main pro-
gram.The bounding angle can either be computed from
a geometric representation of the installation within the
computer, or measured from, for example, a blueprint of
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the installation. Optionally, the bounding angle can be a
nominal angle, such as "horizontal", similar to the line
shown as 193 in figure 1. This angle is the angle to which
the maximum extent of an angle of view will be limited.
[0021] In operation, shown in Fig. 4b, the control po-
sitioning system will access the routine at 410 whenever
the user enters a change to the camera's angle of view
(zoom), or position. At 420 it is determined if the user
has input a change to the angle of view via a zoom com-
mand. If so (Y), the zoom is effected at 422, and the new
angle of view is determined at 424, and stored at 426.
To effect this algorithmic determination, the positioning
system must have a means of associating, or correlat-
ing, the user input to a measure of the resultant angle
of view. For example, if the user types in a magnification
factor, the positioning system would contain either a for-
mula for converting a magnification factor to the result-
ant angle of view, or a table of values associating the
magnification factors to angles of view. Optionally, the
user input could directly control the zoom of the camera,
and the camera could provide feedback to the position-
ing system which either directly or indirectly be used by
the positioning system to determine the angle of view;
in this optional case, block 422 would be replaced by a
block which acquires the feedback from the camera.
These and other techniques for determining or estimat-
ing a camera's angle of view are known to one versed
in the art.
[0022] Whether the angle of view has changed or not,
at 430 the user input is assessed to determine if a po-
sition change is requested. If a position change is re-
quested (Y), the new line of sight at this position is at
determined 432.
[0023] The extent of the angle of view, hereinafter re-
ferred to as the perimeter angle, corresponding to the
aforementioned edge of the perimeter of the field of
view, 116A, 116B, 116C of Fig. 2, is computed at 440.
The perimeter angle is computed as the line of sight an-
gle plus or minus half the angle of view. The plus or mi-
nus is determined by the relation of the bounding edge
relative to the security area, and the convention (clock-
wise or counterclockwise) used for determining the sign
of an angle. For example, in Fig. 1, if a clockwise rotation
is considered positive, the perimeter angle relative to
the edge 191 is equal to the line of sight minus half the
angle of view: the perimeter angle relative to edge 196
is equal to the line of sight plus half the angle of view.
[0024] The perimeter angle is compared to the afore-
mentioned stored bounding angle, at 450. If the perim-
eter angle is beyond the bounding angle (Y), then the
field of view of the camera will include a portion of the
bounding area. and will be suboptimal. To optimize the
view. at 452. an optimized line of sight is computed as
the bounding angle minus or plus half the angle of view.
the sign being dependent upon the convention used, as
discussed above.
[0025] The camera is positioned to effect the line of
sight, either the user input line of sight or the substituded

optimal line of sight, at 460. The line of sight, is stored
at 462 so that it can be utilized subsequently in the pe-
rimeter angle calculations, at 440. At 464, a return is
made to the main program Note that the automatic po-
sitioning to the optimal line of sight only occurs when the
perimeter angle exceeds the bounding angle. Alterna-
tively. to automate positioning the camera to continually
track along the bounding edge. the automatic position-
ing can be effected whenever the prior perimeter edge
is coincident with the prior bounding edge, as will be dis-
cussed with regard to Figs. 5a,5b.
[0026] As presented above. the camera positioning
system optimizes the camera's field of view in depend-
ence upon the computed extent of the angle of view, the
perimeter angle, relative to the computed line of sight,
and relative to the computed or determined angle be-
tween the camera and the bounding edge. To obviate
the need for extensive computations, an empirical tech-
nique can alternatively be employed to optimize the
camera's field of view. In the empirical embodiment, the
user initially calibrates the system by manually position-
ing the camera to produce a set of optimized views at
various angles of view, and saving the parameters as-
sociated with each of the optimized views associated
with the angle of view. Thereafter, when the user utilizes
one of the saved angles of view, the parameters asso-
ciated with the optimized view associated with that angle
of view can be recalled and utilized. Additionally, if the
user utilizes an angle of view for which the user did not
store such optimization parameters, the system will es-
timate the appropriate optimization parameters for that
angle of view by, for example, interpolation of the saved
optimization parameters.
[0027] Figs. 5a,5b shows a flowchart for an empirical
determination of optimizing a camera's field of view. In
Fig. 5a, the user calibrates the positioning system for
optimized views. In general, any number of calibration
points can be entered, but the minimum number of cal-
ibration points is two. If the relationship between the us-
er input and the angle of view is linear, then determining
an angle of view for any user input can be interpolated
from any two sets of a user input and a corresponding
angle of view. If the relationship is non-linear, additional
calibration points should be entered, and linear or non-
linear interpolation techniques should be employed to
determine intermediate values. Such interpolation tech-
niques are well known in the art, and for ease of under-
standing, the flowchart of Figs. 5a,5b show the flow for
a linear relationship between user input and the result-
ant angle of view.
[0028] The two calibration points required for subse-
quent interpolation preferrably are calibration points at
the narrowest angle of view, and at the widest angle of
view. In Fig. 5a, at 502, any existing stops are disabled.
so as to allow the user unconstrained positioning of the
camera. The user then adjusts the camera for the max-
imum, wide angle, view, at 504. The user input param-
eter associated with this maximum view is termed MAG,
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because typically the user will enter a magnification fac-
tor. Alternatively, the user input may be the rotation of a
knob, or a movement of a joystick. It can be any param-
eter, provided however, that subsequent adjustments of
the angle of view can be associated and compared with
this parameter; in this example embodiment, this user
input parameter must be linear with the resultant angle
of view.
[0029] At the wide angle view, at 506, the user posi-
tions the camera for an optimal view at the edge of the
bounding area: that is, at a position wherein the field of
view is adjacent the bounding area, and contains a min-
imal, if any, portion of that bounding area. By definition,
this position is the optimal position for the camera at this
angle of view. At 508, this optimal position is saved POS
(W), and the user parameter which produced the wide
angle of view is saved as MAG(W). Note that the posi-
tion parameter need not be the line of sight of the cam-
era, and the user parameter need not be the angle of
view; direct computation of the line or sight or angle of
view are not required. The position parameter would typ-
ically be the camera's pan and tilt rotation angles, or the
rotation angle about a virtual axis of rotation parallel to
the boundary area plane, as discussed above.
[0030] The user next calibrates the system for an op-
timal view at the narrowest angle of view, in 514, 516,
corresponding to 504, 506, discussed above. The opti-
mal camera position for the narrow angle of view is
saved as POS(N), and the user parameter which pro-
duced the narrow view is saved as MAG(N), at 518. Be-
cause the camera is at its narrow view, the stop is set
to POS(N), at 509, and reenabled, at 510. At 512 a rturn
is made to the main program.
[0031] After calibration, the system responds to user
positioning or zoom input as shown in Fig. 5b. Similar
to Fig. b4, the user position or zoom input at 518 is as-
sessed at 520 to determine if a change of zoom is re-
quested, and if so (Y), the zoom is performed at 522. A
new stop position Px is computed at 526, based upon
the user input parameter MAG. As shown, this compu-
tation is a conventional estimation by linear interpola-
tion, utilizing the stored optimal positions POS(W). POS
(N). and the stored user input parameters MAG(W),
MAG(N). As discussed above. if the relationship be-
tween the user input and the angle of view is non-linear,
alternative techniques can be employed to estimate the
optimal positioning of the camera in relation to the user
input, as are well known to one skilled in the art. For
example, in a preferred embodiment, multiple calibra-
tion points are stored. For a user input MAG, the system
determines between which two stored calibration points
MAG lies, and then interpolates between these two ad-
jacent points.
[0032] Fig. 5b shows an optional implementation
wherein if the user has positioned the camera to a
bounding edge, subsequent images at different zoom
values will also be positioned at the bounding edge until
the user purposely positions the camera away from the

edge. Since a bounding edge is often a perimeter of the
secured area, this option allows for rapid scanning of
the perimeter at varying levels of zoom. This option may
be disabled, such that when the user zooms in, the zoom
occurs about the center of the view, rather than towards
the bounding edge. To effect this perimeter zoom option,
the prior position Pos is compared to the prior stop, at
528. If the prior position is at the prior stop (Y), the cam-
era is positioned to the new stop, at 534. Also, if the prior
position Pos exceeds the new stop (Y), at 530, the cam-
era is positioned to the new stop, at 534. The new po-
sition and new stop are stored, at 536 and 538, respec-
tively.
[0033] If the user requests a position change, at 540,
the new position is compared to the stop, at 550. If the
new position exceeds the stop (Y), the new position is
replaced by the stop, at 552. The camera is then posi-
tioned to the new position, either the user requested po-
sition or the stop position, at 562, and this position is
saved, at 564. At 566, a return is made to the main pro-
gram.
[0034] Note that in Fig. 5b, the only computation re-
quired is the interpolation of the optimal position values
corresponding to a user input change to the camera's
angle of view. Thus it is shown that, in accordance with
this invention, the camera positioning system optimizes
the camera's field of view by limiting the positioning of
the camera in dependence upon the angle of view and
two or more stored optimized positions, with minimal
computational complexity.

Claims

1. A camera positioning system for positioning a cam-
era with an adjustable field of view, which camera
positioning system minimizes the inclusion of a
bounding area within said field of view, said bound-
ing area having a bounding edge, said camera hav-
ing a line of sight and an angle of view, said line of
sight and angle of view defining said camera's field
of view, said field of view having a definable perim-
eter having at least one perimeter edge, said cam-
era positioning system comprising:

a camera (110);
means (130) for adjusting said camera's angle
of view,
means (130, 140) for adjusting said camera's
line of sight, said camera's line of sight being
limited at a stop, said stop being determined in
dependence upon said angle of view, such that
at said stop, said perimeter edge coincides with
said bounding edge within said field of view.

2. A camera positioning system as in claim 1, wherein
said means (130, 140) of adjusting said camera's
line of sight determines an angular distance, rela-
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tive to said camera's line of sight, between said pe-
rimeter edge and said bounding edge, and moves
said camera's line of sight through said angular dis-
tance.

3. A camera positioning system as in claim 2, wherein
said means (130, 140) for adjusting said camera's
line of sight comprise means for rotating said cam-
era in a first plane, and also in a second plane which
is orthogonal to said first plane.

4. A camera positioning system as in claim 1, wherein
said camera (110) comprises a lens having an

adjustable magnification, and
said means for adjusting said camera's angle

of view comprises means for adjusting said lens
magnification.

5. A camera positioning system as in claim 3, wherein
the rotation of said camera to the stop occurs in at
least one of said first or second planes.

6. A camera positioning system for a camera with an
adjustable field of view, which camera positioning
system minimizes the inclusion of a bounding area
within said field of view, said bounding area having
a bounding edge, said camera having a line of sight
and an angle of view, said line of sight and angle of
view defining said camera's field of view, said field
of view having a definable perimeter having at least
one perimeter edge, said camera positioning sys-
tem comprising:

a camera (110);
means (130) for adjusting said camera's angle
of view,
means (130, 140) for adjusting said camera's
line of sight, said camera's line of sight defining
at least a first and second set of parameters for
a first and second angle of view occurring when
said perimeter edge and bounding edge coin-
cide, said camera's line of sight being limited at
a stop, said stop being determined by an inter-
polation of said first and second set of param-
eters based upon a third angle of view, whereby
said camera is stopped from moving to a posi-
tion where the field of view produced by said
third angle of view includes areas beyond said
bounding edge.

7. A method for optimizing the field of view of a camera
having an adjustable position and an adjustable an-
gle of view, comprising the steps of:

determining a first position of the camera which
produces an optimum view when at a first angle
of view, said first angle of view having a corre-
sponding first angle of view parameter for ef-

fecting said first angle of view,
determining at least a second position of the
camera which produces an optimum view when
at a second angle of view, said second angle of
view having a corresponding second angle of
view parameter for effecting said second angle
of view,
setting a stop limit equal to an interpolation of
said first and second positions based upon a
third angle of view parameter, and
limiting the position of said camera to said stop
limit.

Patentansprüche

1. Kamerapositioniersystem zum Positionieren einer
Kamera mit einem einstellbaren Blickfeld, wobei
das Kamerapositioniersystem den Einschluß eines
Begrenzungsbereichs in dem Blickfeld minimiert,
wobei der Begrenzungsbereich eine Begrenzungs-
kante aufweist, wobei die Kamera eine Sichtlinie
und einen Blickwinkel aufweist, wobei die Sichtlinie
und der Blickwinkel das Blickfeld der Kamera defi-
nieren, wobei das Blickfeld einen definierbaren Um-
fang mit mindestens einer Umfangskante aufweist,
wobei das Kamerapositioniersystem folgendes um-
faßt:

eine Kamera (110),
Mittel (130) zum Einstellen des Blickwinkels der
Kamera,
Mittel (130, 140) zum Einstellen der Sichtlinie
der Kamera, wobei die Sichtlinie der Kamera
an einem Anschlag begrenzt ist, wobei der An-
schlag in Abhängigkeit von dem Blickwinkel be-
stimmt wird, so daß die Umfangskante an dem
Anschlag mit der Begrenzungskante in dem
Blickfeld zusammenfällt.

2. Kamerapositioniersystem nach Anspruch 1, wobei
das Mittel (130, 140) zum Einstellen der Sichtlinie
der Kamera einen Winkelabstand relativ zu der
Sichtlinie der Kamera zwischen der Umfangskante
und der Begrenzungskante bestimmt und die Sicht-
linie der Kamera durch den Winkelabstand bewegt.

3. Kamerapositioniersystem nach Anspruch 2, wobei
das Mittel (130, 140) zum Einstellen der Sichtlinie
der Kamera Mittel zum Drehen der Kamera in einer
ersten Ebene und auch in einer zweiten Ebene, die
orthogonal zu der ersten Ebene verläuft, umfaßt.

4. Kamerapositioniersystem nach Anspruch 1, wobei
die Kamera (110) ein Objektiv mit einer einstellba-
ren Vergrößerung umfaßt und
das Mittel zum Einstellen des Blickwinkels der Ka-
mera Mittel zum Einstellen der Objektivvergröße-
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rung umfaßt.

5. Kamerapositioniersystem nach Anspruch 3, wobei
die Drehung der Kamera zum Anschlag in minde-
stens einer der ersten oder zweiten Ebene erfolgt.

6. Kamerapositioniersystem für eine Kamera mit ei-
nem einstellbaren Blickfeld, wobei das Kamerapo-
sitioniersystem den Einschluß eines Begrenzungs-
bereichs in dem Blickfeld minimiert, wobei der Be-
grenzungsbereich eine Begrenzungskante auf-
weist, wobei die Kamera eine Sichtlinie und einen
Blickwinkel aufweist, wobei die Sichtlinie und der
Blickwinkel das Blickfeld der Kamera definieren,
wobei das Blickfeld einen definierbaren Umfang mit
mindestens einer Umfangskante aufweist, wobei
das Kamerapositioniersystem folgendes umfaßt:

eine Kamera (110),
Mittel (130) zum Einstellen des Blickwinkels der
Kamera,
Mittel (130, 140) zum Einstellen der Sichtlinie
der Kamera, wobei die Sichtlinie der Kamera
mindestens einen ersten oder zweiten Satz von
Parametern für einen ersten und zweiten Blick-
winkel definiert, die auftreten, wenn die Um-
fangskante und die Begrenzungskante zusam-
menfallen, wobei die Sichtlinie der Kamera
durch einen Anschlag begrenzt ist, wobei der
Anschlag durch eine Interpolation des ersten
und zweiten Satzes von Parametern auf der
Basis eines dritten Blickwinkels bestimmt wird,
wodurch die Kamera daran gehindert wird, sich
zu einer Position zu bewegen, bei der das von
dem dritten Blickwinkel erzeugte Blickfeld Be-
reiche jenseits der Begrenzungskante enthält.

7. Verfahren zum Optimieren des Blickfelds einer Ka-
mera mit einer einstellbaren Position und einem
einstellbaren Blickwinkel, mit den folgenden Schrit-
ten:

Bestimmen einer ersten Position der Kamera,
die bei einem ersten Blickwinkel einen optima-
len Blick erzeugt, wobei der erste Blickwinkel
einen entsprechenden ersten Blickwinkelpara-
meter zum Bewirken des ersten Blickwinkels
aufweist,
Bestimmen mindestens einer zweiten Position
der Kamera, die bei einem zweiten Blickwinkel
einen optimalen Blick erzeugt, wobei der zweite
Blickwinkel einen entsprechenden zweiten
Blickwinkelparameter zum Bewirken des zwei-
ten Blickwinkels aufweist,
Setzen einer Anschlagsgrenze gleich einer In-
terpolation der ersten und zweiten Position auf
der Basis eines dritten Blickwinkelparameters
und

Begrenzen der Position der Kamera auf die An-
schlagsgrenze.

Revendications

1. Système de positionnement de caméra ayant un
champ de vision réglable, ce système de position-
nement de caméra minimisant l'inclusion d'une zo-
ne de limitation à l'intérieur du champ de vision, cet-
te zone de limitation ayant un bord de limitation, la
caméra ayant une ligne de visée et un angle de vi-
sion, la ligne de visée et l'angle de vision définisant
le champ de vision de la caméra, ce champ de vi-
sion ayant un périmètre définissable comportant au
moins un bord périmétrique,
le système de positionnement de caméra
comprenant :

- une caméra (110),
- des moyens (130) de réglage de l'angle de vi-

sion de la caméra,
- des moyens (130, 140) de réglage de la ligne

de visée de la caméra, cette ligne de visée de
la caméra étant limitée par une butée, cette bu-
tée étant déterminée en fonction de l'angle de
vision de façon qu'à l'endroit de la butée, le bord
périmétrique coïncide avec le bord de limitation
à l'intérieur du champ de vision.

2. Système de positionnement de caméra selon la re-
vendication 1,
dans lequel
les moyens (130, 140) de réglage de la ligne de vi-
sée de la caméra déterminent une distance angu-
laire, par rapport à la ligne de visée de la caméra,
entre le bord périmétrique et le bord de limitation,
et déplacent la ligne de visée de la caméra dans
toute cette distance angulaire.

3. Système de positionnement de caméra selon la re-
vendication 2,
dans lequel
les moyens (130, 140) de réglage de la ligne de vi-
sée de la caméra comprennent des moyens pour
faire tourner la caméra dans un premier plan et éga-
lement dans un second plan perpendiculaire au
premier plan.

4. Système de positionnement de caméra selon la re-
vendication 1,
dans lequel
la caméra (110) comprend une lentille ayant un
grossissement réglable, et
les moyens de réglage de l'angle de vision de la ca-
méra comprennent des moyens de réglage du gros-
sissement de la lentille.
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5. Système de positionnement de caméra selon la re-
vendication 3,
dans lequel
la rotation de la caméra vers la butée se fait dans
l'un au moins des premier ou second plans.

6. Système de positionnement de caméra ayant un
champ de vision réglable, ce système de position-
nement de caméra minimisant l'inclusion d'une zo-
ne de limitation à l'intérieur du champ de vision, cet-
te zone de limitation ayant un bord de limitation, la
caméra ayant une ligne de visée et un angle de vi-
sion, la ligne de visée et l'angle de vision définissant
le champ de vision de la caméra, ce champ de vi-
sion ayant un périmètre définissable comportant au
moins un bord périmétrique,
le système de positionnement de caméra
comprenant :

- une caméra (110),
- des moyens (130) de réglage de l'angle de vi-

sion de la caméra,
- des moyens (130, 140) de réglage de la ligne

de visée de la caméra, cette ligne de visée de
la caméra définissant au moins un premier en-
semble et un second ensemble de paramètres
pour un premier angle de vision et un second
angle de vision apparaissant lorsque le bord
périmétrique et le bord de limitation coïncident,
la ligne de visée de la caméra étant limitée par
une butée, cette butée étant déterminée par
une interpolation des premier et second en-
sembles de paramètres, basée sur un troisiè-
me angle de vision, de façon que le mouvement
de la caméra soit stoppé dans une position
dans laquelle le champ de vision produit par le
troisième angle de vision comprend des zones
situées au-delà du bord de limitation.

7. Procédé d'optimisation du champ de vision d'une
caméra ayant une position réglable et un angle de
vision réglable,
comprenant les étapes consistant à :

- déterminer une première position de la caméra
produisant une vision optimale lorsqu'on se
trouve à un premier angle de vision, ce premier
angle de vision ayant un paramètre de premier
angle de vision correspondant pour produire le
premier angle de vision ;

- déterminer au moins une seconde position de
la caméra produisant une vision optimale lors-
qu'on se trouve à un second angle de vision,
ce second angle de vision ayant un paramètre
de second angle de vision correspondant pour
produire le second angle de vision ;

- régler une limite de butée égale à une interpo-
lation des première et seconde positions sur la

base d'un paramètre de troisième angle de
vision ; et

- limiter la position de la caméra à cette limite de
butée.
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