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Description

Technical Field

[0001] The present invention relates to a monitoring
device, a monitoring method, a monitoring program, a
monitoring system, and a facility monitoring system.

Background Art

[0002] In the above technical field, Patent Literature 1
discloses a technique for transmitting, when it is detected
that a user using a mobile communication terminal is in
an unusual situation, the user’s position information to a
monitoring camera, and transmitting an image including
the user acquired by the monitoring camera to a control
center.
[0003] EP 2 302 603 A1 relates to methods and sys-
tems for performing hand-off between video cameras.
[0004] DE 20 2008 007520 U1 relates to a device for
tracking a moving object comprising a receiver, an eval-
uation unit, a camera and a control unit for aligning the
camera to the moving object.

Citation List

Patent Literature

[0005] PTL 1: Japanese Patent Application Laid-Open
No. 2004-328333

Summary of Invention

Technical Problem

[0006] Here, in the above-mentioned Patent Literature
1, the user of the mobile communication terminal is a
monitoring target, and the situation and condition of the
user can be detected. However, the above-mentioned
Patent Literature 1 is based on the assumption that the
user of the mobile communication terminal does not
move. Therefore, when the user of the mobile commu-
nication terminal is moving, if the camera is controlled to
the position acquired from the mobile communication ter-
minal and photographing is performed, the photographed
image cannot necessarily include the user.
[0007] A purpose of the present invention is to provide
a monitoring device, a monitoring method, a monitoring
program, a monitoring system, and a facility monitoring
system for solving the above problem.

Solution to Problem

[0008] The invention is defined by the appended
claims.
[0009] A monitoring system according to the present
invention includes a mobile terminal, and a management
device which communicates with the mobile terminal, in

which the mobile terminal includes a first transmission
unit which transmits position information of the mobile
terminal to the management device at a predetermined
interval, and the management device includes a control
unit which controls, when acquiring the position informa-
tion, a direction of a camera based on the position infor-
mation.
[0010] A monitoring system according to the present
invention includes a mobile terminal and a management
device which communicates with the mobile terminal, in
which the mobile terminal includes a first transmission
unit which transmits position information of the mobile
terminal to the management device, and the manage-
ment device includes a control unit which controls, when
acquiring the position information, a direction of a camera
based on the position information, a tracking unit which
extracts one or more tracking target candidates based
on an image/images acquired from the camera, and a
display unit which displays the image/images and high-
lights the tracking target candidates included in the im-
age/images so as to be selectable.
[0011] A mobile terminal according to the present in-
vention includes a first transmission unit which transmits
position information of the own terminal to a management
device at a predetermined interval, in which the first trans-
mission unit starts transmitting the position information
to the management device when detecting a predeter-
mined action.
[0012] A management device according to the present
invention includes an acquisition unit which acquires po-
sition information of a mobile terminal at a predetermined
interval and a control unit which controls, when acquiring
the position information of the mobile terminal, a direction
of a camera based on the position information.

Advantageous Effects of Invention

[0013] It is possible to appropriately control a camera
when a position of a user of a mobile terminal changes
or when a monitoring target is different from the user of
the mobile terminal.

Brief Description of Drawings

[0014]

[Fig. 1] It depicts a block diagram showing an exam-
ple of a configuration of a monitoring system accord-
ing to a first exemplary embodiment.
[Fig. 2] It depicts a flowchart showing information
transmission of a mobile terminal according to the
first exemplary embodiment.
[Fig. 3] It depicts a flowchart showing camera control
by a management device according to the first ex-
emplary embodiment.
[Fig. 4] It depicts a flowchart showing that the man-
agement device according to the first exemplary em-
bodiment tracks a tracking target.
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[Fig. 5] It depicts an overhead view showing a spe-
cific example of an action when a security guard finds
a suspicious person in the first exemplary embodi-
ment.
[Fig. 6] It depicts an overhead view showing a spe-
cific example of the camera control by the manage-
ment device according to the first exemplary embod-
iment.
[Fig. 7] It depicts a diagram showing a specific ex-
ample of an image of a camera 300-1 in Fig. 6.
[Fig. 8] It depicts a diagram showing a specific ex-
ample of an image of a camera 300-2 in Fig. 6.
[Fig. 9] It depicts a diagram showing a specific ex-
ample of an image of a camera 300-3 in Fig. 6.
[Fig. 10] It depicts a diagram showing a specific ex-
ample of a display unit of the management device
according to the first exemplary embodiment.
[Fig. 11] It depicts a diagram showing a modification
of the display unit of the management device accord-
ing to the first exemplary embodiment.
[Fig. 12] It depicts a block diagram showing an ex-
ample of a configuration of a monitoring system ac-
cording to a second exemplary embodiment.
[Fig. 13] It depicts a flowchart showing information
transmission of a mobile terminal according to the
second exemplary embodiment.
[Fig. 14] It depicts a flowchart showing camera con-
trol by a management device according to the sec-
ond exemplary embodiment.
[Fig. 15] It depicts a flowchart showing that the man-
agement device according to the second exemplary
embodiment tracks a tracking target.
[Fig. 16] It depicts an overhead view showing a spe-
cific example of the camera control by the manage-
ment device according to the second exemplary em-
bodiment.
[Fig. 17] It depicts a diagram showing a specific ex-
ample of a display unit of the management device
according to the second exemplary embodiment.
[Fig. 18] It depicts a flowchart showing information
transmission of a mobile terminal according to a third
exemplary embodiment.
[Fig. 19] It depicts a flowchart showing that a man-
agement device according to the third exemplary
embodiment tracks a tracking target.
[Fig. 20] It depicts a diagram showing a hardware
configuration of the monitoring system according to
the first exemplary embodiment.

Description of embodiments

[First exemplary embodiment]

(Feature of the Invention)

[0015] In a monitoring system according to the present
exemplary embodiment, a position where there is a mo-
bile terminal is photographed based on position informa-

tion of the mobile terminal held by a security guard. Thus,
a monitoring camera is controlled and tracking candi-
dates extracted from an image acquired by the monitor-
ing camera are displayed to an operator of a manage-
ment device. The feature is to prompt the operator of the
management device to perform selection from the dis-
played tracking candidates.

(Configuration)

[0016] Fig. 1 is a block diagram showing an example
of a configuration of a monitoring system 1000 according
to the present exemplary embodiment. In the present ex-
emplary embodiment, the monitoring system 1000 is a
system for monitoring facilities such as ports, airports,
platforms, important facilities including power plants,
plants, and dams, warehouses, leisure facilities, stadi-
ums, commercial facilities, buildings, cities, and streets.
More specifically, it will be described, as an exemplary
embodiment, that a facility in which monitoring by a se-
curity guard’s patrolling and cameras is performed is
monitored. Referring to Fig. 1, the monitoring system
1000 includes a mobile terminal 1100, a management
device 1200, and cameras 300-1 to 300-N.
[0017] The mobile terminal 1100 includes a position
acquisition unit 1110, a motion detection unit 1120, and
a communication unit 1130. Examples of the mobile ter-
minal 1100 include a wireless device, a mobile phone, a
smartphone, and a tablet terminal. The position acquisi-
tion unit 1110, the motion detection unit 1120, and the
like can also be implemented by causing a computer con-
stituting these devices to execute a computer program
for performing processes using the hardware. As shown
in Fig. 20, a central processing unit (CPU) 100 provided
in the mobile terminal 1100 is connected to a memory
120 provided in the mobile terminal 1100, and functions
based on a predetermined program read from the mem-
ory 120 or various types of data, and whereby the position
acquisition unit 1110, the motion detection unit 1120, and
the like may be implemented. More specific examples of
the CPU 100 include a processor and a microprocessor.
The CPU 100 of the mobile terminal 1100 may be con-
nected to the communication unit 1130, an input accept-
ing unit 110, and a display unit 130 via an input/output
circuit. Here, the memory 120 may be configured as a
random access memory (RAM) or a read only memory
(ROM).
[0018] The position acquisition unit 1110 is connected
to the motion detection unit 1120 and the communication
unit 1130. The position acquisition unit 1110 further ac-
quires real world coordinates as position information from
a global positioning system (GPS) satellite. When acquir-
ing position information of the mobile terminal 1100, the
position acquisition unit 1110 transmits the position in-
formation of the mobile terminal 1100 to the communi-
cation unit 1130. In the present exemplary embodiment,
the position information is acquired using a GPS satellite,
but it is also possible to use a system which transmits
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and receives data using wireless communication, and
calculates position information from the information of
the access position. Here, the position information is real
world coordinates which are coordinates unified in the
real world, but is not necessarily limited thereto, and can
contain information such as current time. Here, the real
world coordinates may be constituted by information in-
dicating longitude and latitude.
[0019] The motion detection unit 1120 is connected to
the position acquisition unit 1110 and the communication
unit 1130. The motion detection unit 1120 further detects
a predetermined action of a security guard. When detect-
ing the predetermined action of the security guard, the
motion detection unit 1120 transmits, to the communica-
tion unit 1130, control switching information for request-
ing mode switching of control of the cameras 300-1 to
300-N. Here, the predetermined action means that the
security guard operates the mobile terminal 1100. More
specifically, when the security guard finds a suspicious
person, a suspicious object, or the like during patrolling,
the security guard operates the mobile terminal, and
transmits, to the communication unit 1130, the control
switching information requesting the mode switching of
the control of the cameras 300-1 to 300-N. At this time,
the security guard may photograph an image of a suspi-
cious person, a suspicious object, or the like with the
camera (not shown) of the mobile terminal 1100 and
transmit the photographed image to the communication
unit 1130 together with the position information of the
mobile terminal 1100. Here, modes of the camera control
will be described later.
[0020] The communication unit 1130 includes a first
communication unit 1131 and a second communication
unit 1132. The communication unit 1130 communicates
with the management device 1200 via a communication
network.
[0021] The first communication unit 1131 is connected
to the position acquisition unit 1110. The first communi-
cation unit 1131 transmits the position information of the
mobile terminal 1100 acquired by the position acquisition
unit 1110 to the management device 1200 via the com-
munication network. The first communication unit 1131
can receive information from the management device
1200. The first communication unit 1131 may transmit
an image of a suspicious person, a suspicious object, or
the like photographed by the camera (not shown) of the
mobile terminal 1100 to the management device 1200
together with the position information of the mobile ter-
minal 1100.
[0022] The second communication unit 1132 is con-
nected to the motion detection unit 1120. The second
communication unit 1132 transmits the control switching
information to the management device 1200 via the com-
munication network when the motion detection unit 1120
detects the predetermined action of the security guard.
The second communication unit 1132 can receive infor-
mation from the management device 1200. Here, the first
communication unit 1131 and the second communication

unit 1132 are only required to be functionally different
and to independently perform transmission and recep-
tion. That is, the first communication unit 1131 and the
second communication unit 1132 are not necessarily
separated and can be implemented by one as a hardware
configuration. The second communication unit 1132 may
transmit the control switching information together with
an image of a suspicious person, a suspicious object, or
the like photographed by the camera (not shown) of the
mobile terminal 1100.
[0023] The management device 1200 includes a com-
munication unit 1210, a control unit 1220, and a display
unit 1230. The management device 1200 is provided in
a building where there is a security company that moni-
tors an entire facility or in a security room installed in a
monitored facility. The management device 1200 can be
implemented when installed outside the facility as a man-
agement server. Furthermore, the management device
1200 can be not only an independent device but also be
incorporated as one constituent element of the camera
300-1 to be described later. Here, the control unit 1220
can be implemented by a computer program causing a
computer constituting these devices to perform process-
es by using the hardware. That is, as shown in Fig. 20,
a CPU 200 provided in the management device 1200 is
connected to a memory 220 provided in the management
device 1200, and functions based on a predetermined
program or various types of data read from the memory
220, and whereby the control unit 1220 may be imple-
mented. More specific examples of the CPU 200 include
a processor and a microprocessor. The CPU 200 of the
management device 1200 may be connected to the com-
munication unit 1210, an input accepting unit 210, and
the display unit 1230 via an input/output circuit. A con-
nection unit 230 of the management device 1200 is con-
nected to the cameras 300-1 to 300-N. Here, the memory
220 may be configured as a RAM or a ROM.
[0024] The communication unit 1210 includes a first
communication unit 1211 and a second communication
unit 1212. The communication unit 1210 can transmit
and receive information to and from the communication
unit 1130 of the mobile terminal 1100. The communica-
tion unit 1210 further transmits the received information
to the control unit 1220.
[0025] The first communication unit 1211 communi-
cates with the first communication unit 1131 of the mobile
terminal 1100 and receives the above position informa-
tion of the mobile terminal 1100. The first communication
unit 1211 transmits the received position information of
the mobile terminal 1100 to the control unit 1220. The
first communication unit 1211 can transmit information
to the first communication unit 1131. The first communi-
cation unit 1211 may acquire the position information of
the mobile terminal 1100 together with an image of a
suspicious person, a suspicious object, or the like pho-
tographed by the camera (not shown) of the mobile ter-
minal 1100.
[0026] The second communication unit 1212 commu-
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nicates with the second communication unit 1132 of the
mobile terminal 1100 via the communication network and
receives the above control switching information. The
second communication unit 1212 transmits the control
switching information to the control unit 1220. The sec-
ond communication unit 1212 can transmit information
to the second communication unit 1132. Here, the first
communication unit 1211 and the second communication
unit 1212 are only required to be functionally different
and to independently perform transmission and recep-
tion. That is, the first communication unit 1211 and the
second communication unit 1212 are not necessarily
separated and can be implemented by one as a hardware
configuration. The second communication unit 1212 may
acquire the control switching information together with
an image of a suspicious person, a suspicious object, or
the like photographed by the camera (not shown) of the
mobile terminal 1100.
[0027] The control unit 1220 includes a tracking unit
1221 and a storage 1222. In addition, the control unit
1220 is connected to the communication unit 1210, the
display unit 1230, and the cameras 300-1 to 300-N. The
control unit 1220 controls the cameras based on the con-
trol switching information acquired from the communica-
tion unit 1210. More specifically, the control unit 1220
switches the camera control from a normal mode to a
tracking mode in response to receiving the control switch-
ing information. Here, in the normal mode, a monitoring
area is set to each of the cameras 300-1 to 300-N, and
the control unit 1220 controls each of the cameras 300-1
to 300-N to photograph the set monitoring area. On the
other hand, in the tracking mode, the control unit 1220
controls the photographing range of each of the cameras
300-1 to 300-N to the position indicated by the acquired
position information of the mobile terminal 1100 and
tracks a tracking target. That is, the control unit 1220
controls the Pan-Tilt-Zoom (PTZ) of the cameras 300-1
to 300-N so that the cameras 300-1 to 300-N can photo-
graph the position indicated by the position information
of the mobile terminal 1100. The control unit 1220 further
receives the images photographed by the cameras 300-1
to 300-N and transmits them to the display unit 1230.
Here, the tracking means that an object detected in an
image frame which is, for example, a previous image n-
1 frame (n is a natural number) is to be determined as
the identical object as an object detected in the current
image frame (n frame), and the movement state of the
object regarded to be identical is measured. More spe-
cifically, it means that the pan, tilt, and zoom of the cam-
era is controlled so that the tracking target object is in-
cluded in the image obtained by, for example, the camera
300-1.
[0028] When the mode is changed to the tracking
mode, the tracking unit 1221 selects tracking candidates
based on the images photographed by the cameras
300-1 to 300-N. The tracking unit 1221 starts tracking
the tracking target designated by the operator of the man-
agement device 1200 from the tracking candidates. The

detailed tracking procedure will be described later.
[0029] The storage 1222 is a storage medium such as
a hard disc drive (HDD). The storage 1222 stores the
images photographed by the cameras 300-1 to 300-N,
the information on the positions where the cameras 300-1
to 300-N are installed, the moving direction of the mobile
terminal 1100, the acceleration direction of the mobile
terminal 1100, the control switching information, the po-
sition information of the mobile terminal 1100, the feature
amounts of specific objects (people, animals, small air-
planes, helicopters, and the like), the feature amounts of
individual people, clothes, and the like of security guards.
[0030] The display unit 1230 includes a liquid crystal
display device. The display unit 1230 displays the camera
image obtained by the control unit 1220. The display unit
1230 further displays information on tracking target can-
didates, which is candidates for a tracking target, and
displays information for prompting the operator to select
a tracking target from the tracking candidates.
[0031] Each of the cameras 300-1 to 300-N is a com-
plementary metal oxide semiconductor (CMOS) camera.
Each of the cameras 300-1 to 300-N can change the
photographing range by the Pan-Tilt-Zoom (PTZ) control.
Here, in the present exemplary embodiment, the camera
is a CMOS camera, but may be a charge coupled devices
(CCD) camera, an infrared camera, or the like, and may
be any camera as long as it is image acquisition means
which can acquire an image from which a feature amount
can be extracted. Furthermore, the cameras 300-1 to
300-N are not necessarily the same camera, and may
be various cameras. In the present exemplary embodi-
ment, it has been exemplified that the camera 300-1 and
the management device 1200 are configured as separate
devices, but the monitoring system 1000 may include an
intelligent camera in which the camera 300-1 and the
management device 1200 are integrated. Furthermore,
the monitoring system 1000 may have a configuration in
which the management device 1200 is embedded in each
of the cameras 300-1 to 300-N, or the management de-
vice 1200 is incorporated only in the camera 300-1 and
controls the other cameras.

(Control by mobile terminal)

[0032] Next, a control procedure in the mobile terminal
1100 will be described with reference to Fig. 2. Fig. 2 is
a flowchart showing that the mobile terminal 1100 trans-
mits information to the management device 1200.
[0033] In step S110, the position acquisition unit 1110
acquires the position information of the own terminal from
the GPS satellite. The position acquisition unit 1110
transmits the acquired position information to the first
communication unit 1131. Here, the position acquisition
unit 1110 acquires the position information at a prede-
termined interval (for example, every 10 seconds). The
predetermined interval may be a variable cycle or a ran-
dom cycle. As another example of the predetermined in-
terval, the position acquisition unit 1110 may acquire the
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position information when a request from the security
guard to the mobile terminal 1100 is made. In this case,
the predetermined interval is the time when a request
from the security guard to the mobile terminal 1100 is
made.
[0034] In step S120, the motion detection unit 1120
accepts, from the security guard, control switching infor-
mation which is a request for switching monitoring control
(more specifically, camera control) from the normal mode
to the tracking mode. The motion detection unit 1120
transmits the acquired control switching information to
the second communication unit 1132. Here, sequentially
in steps S110 and S120, the position acquisition unit 1110
acquires the position information of the mobile terminal
1100 separately and independently from the process that
the motion detection unit 1120 acquires the control
switching information. The position acquisition unit 1110
and the motion detection unit 1120 may acquire each
information at the same time. The motion detection unit
1120 may acquire the control switching information to-
gether with an image of a suspicious person, a suspicious
object, or the like photographed by the camera (not
shown) of the mobile terminal 1100.
[0035] In step S130, the first communication unit 1131
transmits the acquired position information of the mobile
terminal 1100 to the management device 1200 via the
first communication unit 1211. The second communica-
tion unit 1132 transmits the acquired control switching
information to the management device 1200 via the sec-
ond communication unit 1212. Here, the first communi-
cation unit 1131 transmits information to the manage-
ment device 1200 every time the position acquisition unit
1110 acquires the position information of the mobile ter-
minal 1100 at a predetermined interval (for example, pe-
riodically). That is, the first communication unit 1131
transmits the position information of the mobile terminal
1100 to the management device 1200 at the predeter-
mined interval (for example, periodically). Alternatively,
the first communication unit 1131 or the second commu-
nication unit 1132 may transmit an image of a suspicious
person, a suspicious object, or the like photographed by
the camera (not shown) of the mobile terminal 1100.
Here, the predetermined interval for acquiring the posi-
tion information by the position acquisition unit 1110 and
the predetermined interval for transmitting the position
information by the first communication unit 1131 may be
synchronous or asynchronous.

(Camera control by management device)

[0036] Next, a procedure in which the management
device 1200 controls the cameras 300-1 to 300-N will be
described with reference to Fig. 3. Fig. 3 is a control flow-
chart showing that the management device 1200 controls
the photographing ranges of the cameras 300-1 to 300-N.
[0037] In step S210, the first communication unit 1211
receives the position information of the mobile terminal
1100 from the mobile terminal 1100 and transmits the

acquired information to the control unit 1220. The second
communication unit 1212 receives the control switching
information from the mobile terminal 1100, and transmits
the acquired information to the control unit 1220. Alter-
natively, the first communication unit 1211 or the second
communication unit 1212 may receive an image of a sus-
picious person, a suspicious object, or the like photo-
graphed by the camera (not shown) of the mobile terminal
1100.
[0038] In step S220, the control unit 1220 switches the
mode of camera control from the normal mode to the
tracking mode based on the control switching informa-
tion. The control unit 1220 further controls the pan, tilt,
and zoom of each of the cameras 300-1 to 300-N based
on the acquired position information of the mobile termi-
nal 1100. The more detailed algorithm is described be-
low. First, the storage 1222 stores the positions which
the cameras can photograph in advance. The control unit
1220 extracts combinations in which the real world co-
ordinates which are the acquired position information are
within the photographable range of the combinations of
pan, tilt, and zoom stored in the storage 1222. Then, the
control unit 1220 controls the pan, tilt, and zoom of the
camera 300-1 to a target value which is the combination
closest to the current combination among the extracted
combinations of pan, tilt, and zoom. Here, the control unit
1220 selects the combination closest to the current com-
bination, but may select a combination in which the real
world coordinates which are the acquired position infor-
mation are at the center of the camera.
[0039] The control unit 1220 can further detect the
moving direction of the security guard and control the
camera by predicting the current position of the security
guard. Specifically, the control unit 1220 periodically re-
ceives the position information and the transmission time
information of the mobile terminal 1100. Thereafter, the
control unit 1220 calculates the moving direction and the
moving speed of the security guard from the position in-
formation and transmission time of the mobile terminal
1100 received this time, and the position information and
transmission time of the mobile terminal 1100 previously
received. Next, the control unit 1220 calculates the ex-
pected moving amount based on the difference between
the time at which the current position information is re-
ceived and the current time, and the moving speed. The
control unit 1220 predicts the position where the mobile
terminal 1100 is to be located at the current time based
on the calculated moving direction and expected moving
amount of the security guard. Finally, the control unit
1220 controls the pan, tilt, and zoom of each of the cam-
eras 300-1 to 300-N by the above method so as to include
the predicted position information in the photographing
range.
[0040] The control unit 1220 can further detect the
moving direction of the security guard and control the
cameras by predicting the future position of the security
guard. Specifically, the control unit 1220 predicts the fu-
ture position by performing the process similar to the

9 10 



EP 3 273 672 B1

7

5

10

15

20

25

30

35

40

45

50

55

above process for predicting the current position of the
security guard to the future time as the prediction of the
future position of the security guard.
[0041] In step S230, the control unit 1220 transmits the
control amount calculated in step S220 to the cameras
300-1 to 300-N. After that, the procedure is ended. Here,
the control unit 1220 may sequentially update the camera
positions of the cameras 300-1 to 300-N based on the
periodically acquired position information of the mobile
terminal. With this configuration, if the security guard
holding the mobile terminal 1100 has moved away from
the previously acquired position, the photographing rang-
es of the cameras are updated, and it is possible to in-
crease the possibility that the cameras 300-1 to 300-N
capture the security guard.

(Tracking control by management device)

[0042] Next, a procedure of tracking control by the
management device 1200 will be described with refer-
ence to Fig. 4. FIG. 4 is a flowchart of tracking control in
which the management device 1200 performs tracking.
[0043] In step S310, when acquiring a mode change
request, the control unit 1220 changes the camera con-
trol from the normal mode to the tracking mode.
[0044] In step S320, the tracking unit 1221 acquires
the images photographed by the cameras 300-1 to 300-
N. The tracking unit 1221 stores the images acquired
from the cameras 300-1 to 300-N in the storage 1222.
[0045] In step S330, the tracking unit 1221 extracts the
feature amount from the images acquired from the cam-
eras 300-1 to 300-N. The tracking unit 1221 compares
the extracted feature amount with the feature amount
which is stored in advance in the storage 1222 and spec-
ifies individual people, and extracts person candidates.
The tracking unit 1221 selects the tracking candidates
from the extracted person candidates. Here, the tracking
unit 1221 may acquire motion vectors indicating the mov-
ing amounts and the moving directions of a moving ob-
jects, and select only the moving objects as the tracking
candidates. More specifically, the tracking unit 1221
reads a plurality of frames and compares the image data
between flaims, and acquires the motion vector. Alterna-
tively, the tracking unit 1221 may extract the tracking can-
didates by extracting a feature amount from the image
of the suspicious person photographed by the camera
(not shown) of the mobile terminal 1100 acquired by the
first communication unit 1211 or the second communi-
cation unit 1212, and comparing the extracted feature
amount with the feature amount extracted from the im-
ages acquired from the cameras 300-1 to 300-N. In the
tracking control by the management device 1200, a per-
son is extracted as a tracking candidate, but the tracking
candidate is not limited to a person, and may be an an-
imal, a moving object (a car or a motorcycle), or an aircraft
(an airplane or a helicopter).
[0046] In step S340, the tracking unit 1221 outputs the
images photographed by the cameras 300-1 to 300-N in

step S320 and the tracking candidates extracted in step
S330 to the display unit 1230. The display unit 1230 dis-
plays the images photographed by the cameras 300-1
to 300-N and highlights the tracking candidates extracted
in step S330 in the images.
[0047] In step S350, the display unit 1230 accepts des-
ignation of one or more tracking targets by the operator.
Here, the display unit 1230 accepts the designation by
the operator, but the designation is not particularly limit-
ed, and the control unit 1220 may accept the designation
by the operator.
[0048] In step S360, the tracking unit 1221 tracks the
tracking target based on the designation of the tracking
target. The specific detection algorithm of the tracking
target is described below. The tracking unit 1221 predicts
the position of the tracking target in the current frame
based on the position of the tracking target detected in
the previous frame. As this method, various existing
methods such as a method using a Kalman filter or a
particle filter can be used. Then, the tracking unit 1221
performs tracking based on the predicted position of the
tracking target in the current frame and the image in the
current frame. Note that, the tracking is not particularly
limited to the above exemplary embodiment, and may be
performed by associating the similarity or the likelihood
of the feature amount of the tracking target with that of
the object in the current frame. In addition, the control
unit 1220 may transmit the images photographed by the
cameras 300-1 to 300-N to the mobile terminal 1100 via
the communication unit 1210. With the above configura-
tion, if the security guard loses sight of the suspicious
person, tracking can be started again. Alternatively, when
there are a plurality of security guards and a plurality of
mobile terminals, the control unit 1220 may transmit the
image to the mobile terminals other than the mobile ter-
minal the position information of which is acquired. Fur-
thermore, while the tracking unit 1221 is tracking the
tracking target, the control unit 1220 may analyze images
photographed by the cameras 300-1 to 300-N generate
metadata related to the tracking target, and store the
metadata in the storage 1222 in association with the im-
ages. Here, the metadata is data of clothe colors, features
of faces, and the like of the tracking target.

(Specific example of first exemplary embodiment)

[0049] Next, a specific example of the first exemplary
embodiment will be described with reference to Figs. 5
to 10. Fig. 5 is an overhead view showing a specific ex-
ample of an action when the security guard finds a sus-
picious person in the first exemplary embodiment.
[0050] As a specific example, there are a building A, a
building B, and a building C in a certain facility. The build-
ing A is provided with the camera 300-1 and the camera
300-2. The building B is provided with the camera 300-3.
The suspicious person is at the center of Fig. 5. The se-
curity guard is at the lower right of Fig. 5. When the se-
curity guard finds the suspicious person, the security
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guard performs, to the mobile terminal 1100, an input
operation to request the mode change. When accepting
the input, the mobile terminal 1100 transmits the control
switching information to the management device 1200
together with the position information of the mobile ter-
minal 1100. Then, the security guard starts moving in the
direction toward the suspicious person to secure the sus-
picious person. While the suspicious person is moving,
the mobile terminal 1100 sequentially transmits the ac-
quired position information to the management device
1200.
[0051] Fig. 6 is an overhead view of camera control by
the management device according to the first exemplary
embodiment. In Fig. 6, when acquiring the control switch-
ing information from the mobile terminal 1100, the man-
agement device 1200 switches the mode for controlling
the cameras 300-1 to 300-3 to the tracking mode. The
management device 1200 turns, based on the acquired
position information of the mobile terminal 1100, the vis-
ual-line directions of the cameras 300-1 to 300-3 to the
acquired position of the mobile terminal 1100 (where the
security guard is expected to exist).
[0052] Fig. 7 is a diagram showing an image example
photographed by the camera 300-1. The security guard
and the suspicious person are photographed from a dis-
tance by the camera 300-1. Fig. 8 is a diagram showing
an image example photographed by the camera 300-2.
The security guard and the suspicious person are pho-
tographed from a medium distance by the camera 300-2.
Fig. 9 is a diagram showing an image example photo-
graphed by the camera 300-3. The security guard and
only the upper body of the suspicious person are photo-
graphed from a short distance by the camera 300-3.
Since the control unit 1220 controls the focus target of
the camera 300-3 to the position of the mobile terminal
1100, the camera 300-3 cannot capture the suspicious
person. The images photographed by the cameras 300-1
to 300-3 are transmitted to the management device 1200
and stored in the storage 1222.
[0053] Fig. 10 is a diagram showing a specific example
of the display unit of the management device according
to the first exemplary embodiment. The control unit 1220
displays the images photographed by the cameras 300-1
to 300-3 on the display unit 1230. The control unit 1220
further extracts a tracking candidate 1 to a tracking can-
didate 5 appearing in each camera image. The control
unit 1220 highlights the tracking candidate 1 to the track-
ing candidate 5 by encircling them in the images photo-
graphed by the cameras 300-1 to 300-3. Furthermore,
one or more tracking candidates can be selected so that
the tracking target can be determined from the tracking
candidate 1 to the tracking candidate 5. In this specific
example, the operator of the management device selects
the tracking candidate 1 and the tracking candidate 3
from the tracking candidate 1 to the tracking candidate
5 being displayed and presses the determination button,
whereby the tracking candidate 1 and the tracking can-
didate 3 are determined as the tracking targets. The

tracking unit 1221 determines the determined tracking
targets as tracking targets, and tracks the determined
tracking targets. More specifically, the control unit 1220
controls the camera 300-1 so that the tracking target 1
is photographed around the center of the screen. The
control unit 1220 further controls the camera 300-2 so
that the tracking target 3 is photographed around the
center of the screen.
[0054] Fig. 11 shows a modification. In Fig. 10, the op-
erator needs to execute steps of selecting and determin-
ing, and the two operations are required. Here, as shown
in Fig. 11, the tracking candidates highlighted in the im-
ages acquired by the cameras 300-1 to 300-3 may be
directly selected. More specifically, the "tracking target
1" in Fig. 11 has turned gray, which indicates a state in
which it is selected as a tracking target. The "tracking
object 2" has turned white, which indicates a state in
which it is not selected as a target. When the "tracking
target 1" in Fig. 11 is pressed by the operator, it turns
gray as shown in Fig. 11, and the tracking is started.
When the "tracking target 1" in Fig. 11 is pressed by the
operator again, is turns white, and the tracking is stopped.
With the above configuration, it is possible to improve
visibility and operability of the operator.

(Function and Effect)

[0055] Since the position information of the mobile ter-
minal can be sequentially acquired, it is possible to in-
crease the possibility that the camera can capture the
security guard or the suspicious person if the security
guard is moving. Furthermore, it is possible to select a
tracking target which is not a security guard who is a user
of the mobile terminal by controlling the cameras and
displaying tracking candidates so as to be selectable
based on the position information of the mobile terminal.
Moreover, the mobile terminal transmits the image of a
tracking target such as a suspicious person photo-
graphed by itself to the management device in accord-
ance with the transmission of the position information,
and whereby it is possible to increase the likelihood of
extraction of tracking candidates by the management de-
vice and to narrow down tracking candidates.

[Second exemplary embodiment]

[0056] In a monitoring system according to the present
exemplary embodiment, presence or absence of tracking
by a security guard is estimated using an acceleration
sensor of a mobile terminal, and when it is determined
that the security guard performs tracking, the mobile ter-
minal transmits control switching information to a man-
agement device. Furthermore, one monitoring camera
to be controlled is selected from a plurality of monitoring
cameras. Moreover, before tracking candidates are ex-
tracted and an operator of the management device se-
lects a tracking target, tracking a security guard as a pro-
visional tracking target is started.
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(Configuration)

[0057] Fig. 12 is a block diagram showing an example
of a configuration of a monitoring system 2000 according
to the present exemplary embodiment. Referring to Fig.
12, the monitoring system 2000 includes a mobile termi-
nal 2100, a management device (management server)
2200, and cameras 300-1 to 300-N.
[0058] The mobile terminal 2100 includes at least a
position acquisition unit 1110, a motion detection unit
2120, a communication unit 1130, and an acceleration
sensor 2140. The mobile terminal 2100 has all the hard-
ware configuration of the mobile terminal 1100 in the first
exemplary embodiment shown in Fig. 20, and further in-
cludes the acceleration sensor 2140.
[0059] The position acquisition unit 1110 and the com-
munication unit 1130 are similar to those in the first ex-
emplary embodiment.
[0060] The motion detection unit 2120 is connected to
the position acquisition unit 1110, the communication unit
1130, and the acceleration sensor 2140. The motion de-
tection unit 2120 detects a predetermined action of a se-
curity guard based on the output value of the acceleration
sensor 2140. When the predetermined action of the se-
curity guard is detected, the motion detection unit 2120
transmits, to the communication unit 1130, control
switching information for requesting mode change of
camera control to a tracking mode. The motion detection
unit 2120 further transmits control the switching informa-
tion to the position acquisition unit 1110. Here, the pre-
determined action means that the security guard has
found a suspicious person or a suspicious object and is
in a tracking state. The motion detection unit 2120 may
independently transmit the control switching information
by the operation of the security guard similarly to the first
exemplary embodiment. The acceleration sensor 2140
may be expressed as a motion detection device which
detects vertical acceleration and horizontal acceleration
of the mobile terminal 2100.
[0061] The management device 2200 includes a com-
munication unit 1210, a control unit 2220, and a display
unit 1230. The management device 2200 has a similar
hardware configuration to the management device 1200
according to the first exemplary embodiment shown in
Fig. 20.
[0062] The communication unit 1210 and the display
unit 1230 are similar to those in the first exemplary em-
bodiment.
[0063] The control unit 2220 includes a tracking unit
2221, a storage 1222, and a selection unit 2223. The
control unit 2220 performs camera control similarly to the
control unit 1220 in the first exemplary embodiment. The
control unit 2220 controls the cameras based on the con-
trol switching information acquired by the communication
unit 1210. More specifically, the camera is controlled by
changing the mode of the camera control from a normal
mode to a tracking mode similarly to the first exemplary
embodiment.

[0064] When the mode is changed to the tracking
mode, the tracking unit 2221 extracts a provisional track-
ing target as a tentative tracking target from the images
photographed by the cameras 300-1 to 300-N. In addi-
tion, when the mode is changed to the tracking mode,
the tracking unit 2221 extracts tracking candidates from
the images photographed by the cameras 300-1 to 300-
N. The tracking unit 2221 further tracks the tracking target
specified by the operator of the management device 2200
from the extracted tracking candidates.
[0065] The storage 1222 is similar to that in the first
exemplary embodiment.
[0066] The selection unit 2223 selects the camera clos-
est to the position of the mobile terminal 2100 based on
the acquired position information of the mobile terminal
2100 and the position information of each of the cameras
300-1 to 300-N stored in advance in the storage 1222.
Here, the selection unit 2223 selects the closest camera,
but the camera is not particularly limited to the closest
camera. Specifically, the selection unit 2223 may select
the farthest camera. The selection unit 2223 does not
necessarily select one camera, and may select all the
cameras within a predetermined range from the mobile
terminal 1100.
[0067] The cameras 300-1 to 300-N are similar to those
in the first exemplary embodiment.

(Control by mobile terminal)

[0068] Next, a control procedure in the mobile terminal
2100 will be described with reference to Fig. 13. Fig. 13
is a flowchart showing that the mobile terminal 1100
transmits information to the management device 2200.
[0069] In step S410, a similar process to step S110 in
Fig. 2 is performed.
[0070] In step S420, the motion detection unit 2120
accepts the acceleration of the mobile terminal 2100 from
the acceleration sensor 2140.
[0071] In step S430, the motion detection unit 2120
determines whether the acquired acceleration is equal
to or greater than a predetermined value. When the ac-
celeration is equal to or greater than the predetermined
value, the motion detection unit 2120 determines that the
security guard has performed the predetermined action.
The motion detection unit 2120 transmits the control
switching information to the second communication unit
1132, and the process proceeds to step S440. When the
acceleration is less than the predetermined value, the
motion detection unit 2120 determines that the security
guard has not performed the predetermined action, and
the process returns to step S420 to detect the accelera-
tion again. Here, the motion detection unit 2120 deter-
mines that the security guard has performed the prede-
termined action simply by checking the predetermined
value of the acceleration, but the motion detection unit
2120 may determine that the security guard has per-
formed the predetermined action when the period of time
in which the acceleration is equal to or greater than the
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predetermined value exceeds a certain period.
[0072] In step S440, a similar process to step S130 in
Fig. 2 is performed, and the procedure is ended.

(Camera control by management device)

[0073] Next, a procedure in which the management
device 2200 controls the cameras 300-1 to 300-N will be
described with reference to Fig. 14 and the following Ta-
ble 1. Fig. 14 is a control flowchart showing that the man-
agement device 2200 controls the photographing ranges
of the cameras 300-1 to 300-N. Table 1 shows the posi-
tion information of each of the cameras 300-1 to 300-N
stored in the storage 1222.
[0074] In step S510, a similar process to step S210 in
Fig. 3 is performed.
[0075] In step S520, the selection unit 2223 compares
the acquired position information of the mobile terminal
2100 with the position information of each of the cameras
300-1 to 300-N as shown in the following Table 1, and
selects the camera closest to the position of the mobile
terminal 2100. More specifically, when the real world co-
ordinates, which are the acquired position information of
the mobile terminal 2100, are at 35 degrees 63 minutes
81.100 seconds north latitude and at 139 degrees 74
minutes 72.894 seconds east longitude, the selection unit
2223 compares the degrees of north latitude and east
longitude of each camera with the degrees of north lati-
tude and east longitude of the acquired position informa-
tion of the mobile terminal 2100, and calculates the dif-
ference. The selection unit 2223 selects the camera hav-
ing the smallest calculated difference from the cameras
300-1 to 300-N. When a plurality of cameras is selected,
the selection unit 2223 calculates each difference using
the minutes of north latitude and east longitude, and se-
lects the camera having the smallest difference. When a
plurality of cameras is further selected, the selection unit
2223 performs comparison with the seconds of north lat-
itude and east latitude, and selects the camera having
the smallest difference. At this point, when there is a plu-
rality of cameras having the smallest difference, the se-
lection unit 2223 selects all of the cameras as target cam-
eras. In this specific example, the camera 300-N is se-
lected.

[Table 1]

Camera number Camera position information

300-1
lat. 35°64’95.298" N.
long. 139°74’84.257" E.

300-2
lat. 35°65’13.553" N.
long. 139°74’91.684" E.

A A

300-N
lat. 35°64’83.119" N.
long. 139°74’71.894" E.

[0076] In step S530, a similar process to step S220 in
Fig. 3 is performed. Here, in this step, it is possible to
further detect the moving direction of the security guard
and control the camera by predicting the current position
of the security guard. Specifically, the control unit 2220
periodically receives the position information and the
transmission time information of the mobile terminal
2100. In addition, the control unit 2220 receives the ac-
celeration and the acceleration direction of the mobile
terminal 2100 acquired by the acceleration sensor 2140
of the mobile terminal 2100. Thereafter, the control unit
2220 calculates the expected moving amount of the se-
curity guard from the position information, transmission
time information, and acceleration of the mobile terminal
2100 received this time. Next, the control unit 2220 pre-
dicts the position where the mobile terminal 2100 is to
be located at the current time based on the calculated
expected moving amount and the acquired acceleration
direction. Finally, the control unit 2220 controls the pan,
tilt, and zoom of each of the cameras 300-1 to 300-N by
the above method so as to include the predicted position
of the mobile terminal 2100 in the photographing range.
[0077] In step S540, a similar process to step S230 in
Fig. 3 is performed, and the procedure is ended.

(Tracking control by management device)

[0078] Next, a procedure of tracking control by the
management device 2200 will be described with refer-
ence to Fig. 15. FIG. 15 is a flowchart of tracking control
in which the management device 2200 performs tracking.
[0079] In step S610, a similar process to step S310 in
Fig. 4 is performed.
[0080] In step S620, a similar process to step S320 in
Fig. 4 is performed.
[0081] In step S630, the tracking unit 2221 extracts a
feature amount from the acquired image. The tracking
unit 2221 compares the acquired feature amount with
the feature amount of security guards stored in advance
in the storage 1222, and extracts a security guard. Then,
the tracking unit 2221 determines the extracted security
guard as a provisional tracking target. The tracking unit
2221 further tracks the determined provisional tracking
target. The tracking method is similar to the tracking al-
gorithm in the first exemplary embodiment.
[0082] In step S640, a similar process to step S330 in
Fig. 4 is performed.
[0083] In step S650, the tracking unit 2221 outputs, to
the display unit 1230, the images photographed by the
cameras 300-1 to 300-N acquired in step S620, the pro-
visional tracking target set in step S630, and the tracking
candidates extracted in step S640. The display unit 1230
displays the images photographed by the cameras 300-1
to 300-N acquired in step S620 and highlights the provi-
sional tracking target set in step S630 and the tracking
candidates extracted in step S640 by encircling them in
the screen. As the highlighting, various method of en-
closing a detection object by a line, filling a detection
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object with a marker, or the like can be used.
[0084] In step S660, a similar process to step S350 in
Fig. 4 is performed.
[0085] In step S670, the tracking unit 2221 changes
the tracking target from the provisional tracking target to
the designated tracking target based on the designation
of the tracking target, and continues the tracking. The
specific detection algorithm of the tracking target is sim-
ilar to that in the first exemplary embodiment.

(Specific example of second exemplary embodiment)

[0086] Next, a specific example of the second exem-
plary embodiment will be described with reference to
Figs. 5, 16, and 17. Fig. 5 shows a configuration similar
to that described in the first exemplary embodiment. In
Fig. 5, when the security guard finds a suspicious person,
the security guard moves in the direction toward the sus-
picious person to secure the suspicious person without
operating the mobile terminal 2100. The acceleration
sensor 2140 of the mobile terminal 2100 acquires the
acceleration of the security guard. When detecting that
the acquired acceleration is equal to or greater than the
predetermined acceleration, the motion detection unit
2120 transmits control switching information to the man-
agement device 2200 via the second communication unit
1132.
[0087] Fig. 16 is an overhead view of camera control
by the management device according to the second ex-
emplary embodiment. In Fig. 16, the control unit 2220
acquires the images from the cameras 300-1 to 300-3.
The control unit 2220 selects the camera 300-2 closest
to the position of the mobile terminal 2100 based on the
position information of each of the cameras 300-1 to
300-3 and the position information of the mobile terminal
2100. The control unit 2220 further turns the visual-line
direction of the camera 300-2 to the acquired position of
the mobile terminal 2100.
[0088] Fig. 17 is a diagram showing a specific example
of the display unit of the management device according
to the second exemplary embodiment. The control unit
2220 displays the images photographed by the cameras
300-1 to 300-3 on the display unit 1230. The control unit
2220 extracts the security guard appearing in the camera
images and determines it as the provisional tracking tar-
get. The control unit 2220 further extracts the tracking
candidate 1 appearing in the camera images. The display
unit 1230 displays the images photographed by the cam-
eras 300-1 to 300-3 and highlights the provisional track-
ing target and the tracking candidate 1 by encircling them.
The control unit 2220 further controls the display unit
1230 to display one or more tracking candidates so as
to be selectable so that the tracking target can be deter-
mined from the tracking candidates. That is, with respect
to the tracking candidate 1 being displayed on the display
unit 1230, the operator of the management device selects
the tracking candidate 1 and presses the determination
button, and whereby the tracking candidate 1 is changed

to the tracking target this time. The control unit 2220 fur-
ther controls the cameras to track the determined track-
ing target.

(Function and Effect)

[0089] Since the mobile terminal transmits the control
switching information to the management device when
the presence or absence of the tracking by the security
guard is estimated using the acceleration sensor of the
mobile terminal and the presence of the tracking by the
security guard is estimated, it is possible to notify the
management device of the information for changing the
mode when the security guard cannot directly operate
the mobile terminal nor transmit the control switching in-
formation, that is, when the security guard needs to im-
mediately track a suspicious person or a suspicious ob-
ject. Furthermore, by selecting a monitoring camera to
be controlled from a plurality of monitoring cameras, it is
possible to capture an object with a minimum number of
cameras by restricting the number of monitoring camer-
as. Moreover, by starting tracking the security guard as
a provisional tracking target before tracking candidates
are extracted and the operator of the management device
selects a tracking target, it is possible to reduce the com-
munication amount and the communication time with the
mobile terminal.

[Third exemplary embodiment]

(Feature of the Invention)

[0090] In a configuration in which a mobile terminal pe-
riodically transmits position information to a management
device, a cycle of acquiring the position of the mobile
terminal is shorten when control switching information is
transmitted. When the operator of the management de-
vice determines a tracking target, the mobile terminal
ends the control for shortening the period. In addition, a
provisional tracking target is automatically switched to a
tracking target which is the object to be actually tracked.

(Configuration)

[0091] The functional block and the hardware config-
uration in the third exemplary embodiment are similar to
those in the second exemplary embodiment.

(Control by mobile terminal)

[0092] Next, a control procedure in a mobile terminal
2100 will be described with reference to Fig. 18. Fig. 18
is a flowchart showing that the mobile terminal 2100
transmits information to a management device 2200.
[0093] In step S710, a similar process to step S110 in
Fig. 2 is performed.
[0094] In step S720, a similar process to step S120 in
Fig. 2 is performed.
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[0095] In step S730, a position acquisition unit 1110
acquires control switching information from a motion de-
tection unit 2120. When acquiring the control switching
information, the position acquisition unit 1110 changes
the acquisition cycle of the position information to be ac-
quired by itself to a high-speed cycle faster than a low-
speed cycle which is a normal acquisition cycle. Specif-
ically, when accepting the control switching information
during updating is performed with a cycle of ten seconds
(low-speed cycle) in the case where there is no control
switching information, the position acquisition unit 1110
changes the position acquiring cycle of itself to a cycle
of two seconds (high-speed cycle). Here, a first commu-
nication unit 1131 transmits the position information to
the management device 2200 every time the position in-
formation acquired by the position acquisition unit 1110
is acquired, but a cycle may be set in the first communi-
cation unit 1131 and be changed according to the control
switching information.
[0096] In step S740, a similar process to step S130 in
Fig. 2 is executed.
[0097] In step S750, the position acquisition unit 1110
determines whether a tracking unit 2221 of the control
unit 2220 has acquired information indicating that the
tracking target has been set. When the position acquisi-
tion unit 1110 determines that the tracking unit 2221 has
not acquired the information indicating that the tracking
target has been set, the process remains at step S750.
When the position acquisition unit 1110 determines that
the tracking unit 2221 has acquired the information indi-
cating that the tracking target has been set, the process
proceeds to step S760.
[0098] In step S760, when the tracking unit 2221 has
acquired the information indicating that the tracking tar-
get has been set, the position acquisition unit 1110
changes the cycle from the high-speed cycle to the low-
speed cycle. After that, the procedure is ended.

(Camera control by management device)

[0099] Since the camera control by the management
device is a similar control procedure to that in Fig. 14 in
the second exemplary embodiment, the description
thereof is omitted.

(Tracking control by management device)

[0100] Next, a control procedure of tracking control in
the management device 2200 will be described with ref-
erence to Fig. 19. FIG. 19 is a flowchart of tracking control
in which the management device 2200 performs tracking.
[0101] In step S810, a similar process to step S310 in
Fig. 4 is performed.
[0102] In step S820, a similar process to step S320 in
Fig. 4 is performed.
[0103] In step S830, a similar process to step S630 in
Fig. 15 is performed.
[0104] In step S840, the control unit 2220 transmits

information indicating that the provisional tracking target
has been set to the mobile terminal 2100 via the com-
munication unit 1210. Here, the control unit 2220 trans-
mits to the mobile terminal 2100 the information indicat-
ing that the provisional tracking target has been set, but
may transmit to the mobile terminal 2100 the information
indicating that the tracking target has been set when the
tracking target is determined in step S870 which will be
described later.
[0105] In step S850, the tracking unit 2221 detects,
from the images photographed by cameras 300-1 to 300-
N, a moving object the comparison result of which with
the provisional tracking target satisfies a predetermined
condition. Then, the tracking unit 2221 sets the detected
moving object as a new tracking target. That is, the track-
ing unit 2221 changes the tracking target from the provi-
sional tracking target which is the security guard to the
detected moving object. A more specific determination
algorithm will be described below. First, the tracking unit
2221 detects the provisional tracking target and at least
one other moving object from a plurality of frames in the
images photographed by the cameras 300-1 to 300-N.
The tracking unit 2221 compares the image data of the
read frames, and acquires the motion vector indicating
the moving amount and the moving direction of the pro-
visional tracking target in the image (the angle of view),
and the motion vector indicating the moving amount and
the moving direction of the other moving object. Next,
the tracking unit 2221 sets, as a new tracking target, the
other moving object having the motion vector of the sub-
stantially same direction as that of the provisional track-
ing target and the difference of the moving amounts is
less than or equal to a predetermined value. At this time,
when there are moving objects but are not other moving
objects satisfying the predetermined condition, or when
a plurality of other moving objects satisfying the prede-
termined condition is detected, the tracking unit 2221
highlights the extracted moving objects on the display
unit 1230 as tracking candidates. The control unit 2220
requests the operator of the management device 2200
to select a tracking target.
[0106] In step S860, the tracking unit 2221 sets the
tracking target set in step S850 as the new tracking target,
and continues tracking. After that, the procedure is end-
ed. The specific detection algorithm of the tracking target
is similar to that in the first exemplary embodiment.

(Function and Effect)

[0107] By shortening the cycle of acquiring the position
of the mobile terminal until the tracking target is deter-
mined, it is possible to improve the real-time property of
the position information which can be transmitted to the
management device, and by setting the trigger at the end
of the control for shortening the cycle as the tracking tar-
get, it is possible to prevent the cycle of acquiring the
position of the mobile terminal from being excessively
lengthened. In addition, since the provisional tracking tar-
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get is automatically switched to the tracking target which
is the object to be actually tracked, it is possible to quickly
capture the tracking target.
[0108] As described above, the present invention has
been applied to the above exemplary embodiments as
examples. However, the technical scope of the present
invention is not limited to the above-described exemplary
embodiments. It is apparent for those skilled in the art to
variously modify or improve such exemplary embodi-
ments. In such a case, new exemplary embodiments with
such modifications or improvements can be included in
the technical scope of the present invention. This is ap-
parent from the matters described in the claims.

Industrial Applicability

[0109] The present invention is applicable to a moni-
toring device, a monitoring method, a monitoring pro-
gram, a monitoring system, and a facility monitoring sys-
tem which perform monitoring.

Reference Signs List

[0110]

1000, 2000 Monitoring system
1100, 2100 Mobile terminal
1110 Position acquisition unit
1120, 2120 Motion detection unit
1130 Communication unit
1131 First communication unit
1132 Second communication unit
2140 Acceleration sensor
1200, 2200 Management device
1210 Communication unit
1211 First communication unit
1212 Second communication unit
1220, 2220 Control unit
1221, 2221 Tracking unit
1222 Storage
2223 Selection unit
1230 Display unit
300-1 to 300-N Camera
100, 200 CPU
130 Display unit
110, 210 Input accepting unit
120, 220 Memory
230 Connection unit

Claims

1. A management device configured to communicate
with a mobile terminal (1100, 2100), the manage-
ment device characterized by comprising:

an acquisition unit (1110) configured to acquire
position information of the mobile terminal, and

a tracking unit (1221, 2221) configured to ac-
quire images from cameras (300-1, to 300-N),
wherein the tracking unit (1221, 2221) is config-
ured to extract a moving object different from a
holder of the mobile terminal (1100, 2100) from
the acquired images, as a tracking target can-
didate based on the acquired position informa-
tion.

2. The management device according to claim 1, com-
prising a control unit (1220, 2220) configured to con-
trol the direction of the camera (300-1, to 300-N) to
a position indicated by the position information.

3. The management device according to claim 1, com-
prising a control unit (1220, 2220) configured to con-
trol, when receiving control switching information for
switching control of the camera (300-1, to 300-N),
the direction of the camera (300-1, to 300-N) based
on the position information of the mobile terminal
(1100, 2100).

4. The management device according to claim 2 or 3,
wherein the control unit (1220, 2220) is configured
to acquire position information of each camera
(300-1, to 300-N), and
to select at least one camera (300-1, to 300-N) to be
controlled from the cameras (300-1, to 300-N) based
on the acquired position information of the camera
(300-1, to 300-N) and the acquired position informa-
tion of the mobile terminal (1100, 2100).

5. The management device according to any one of
claims 2 to 4,
further comprises:
a display unit (1230) configured to display one or
more tracking target candidates identifiably.

6. The management device according to claim5,
wherein
the display unit (1230) is configured to display the
image/images acquired from the camera(s) (300-1,
to 300-N) and highlight the tracking target candidates
included in the image so as to be selectable.

7. The management device according to claim 5 or 6,
wherein the control unit (1220, 2220) is configured
to compare the image received from the mobile ter-
minal (1100, 2100) with the images acquired from
the cameras (300-1, to 300-N) to identify the tracking
target candidate.

8. The management device according to any one of
claims 2 to 7, wherein the control unit (1220, 2220)
is configured to control the cameras (300-1, to 300-
N) so that the tracking target candidate is photo-
graphed around the center of the screen.
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9. The management device according to any one of
claims 2 to 8, wherein
the control unit (1220, 2220) is configured to com-
pare feature extracted from the image acquired by
the camera (300-1, to 300-N) with feature of the hold-
er of the mobile terminal (1100, 2100) acquired in
advance to identify the holder in the image, and de-
termine the identified holder as a provisional tracking
target.

10. The management device according to claim 9,
wherein
the management device is configured to show the
provisional tracking target and the tracking target
candidates, and to change the tracking target from
the provisional tracking target to designated tracking
target candidate.

11. The management device according to claim 3,
wherein
the management device has a normal mode for mon-
itoring a predetermined range and a tracking mode
for performing monitoring based on the position in-
formation, and
the control unit (1220, 2220) is configured to switch,
when receiving the control switching information, the
normal mode to the tracking mode and control the
direction of the camera based on the position infor-
mation of the mobile terminal (1100, 2100).

12. The management device according to claim 11,
wherein
the control unit (1220, 2220) does not control the
direction of the camera (300-1, to 300-N) in the nor-
mal mode.

13. The management device according to any one of
claims 1 to 12, wherein
the acquisition unit (1110) is configured to acquire
the position information from the mobile terminal
(1100, 2100) configured to shorten an interval at
which the position information is acquired when de-
tecting a predetermined action of the holder in com-
parison with a case not detecting the predetermined
action.

14. A monitoring method implemented in a management
device configured to communicate with a mobile ter-
minal (1100, 2100), comprising:

acquiring position information of the mobile ter-
minal;
acquiring images from cameras (300-1, to 300-
N), and
extracting, when the position information is ac-
quired, a moving object different from a holder
of the mobile terminal (1100, 2100) from the ac-
quired images, as a tracking target candidate

based on the acquired position information.

15. A monitoring program implemented in a manage-
ment device configured to communicate with a mo-
bile terminal (1100, 2100), for causing a computer
to execute processes of:

acquiring position information of a mobile termi-
nal;
acquiring images from cameras (300-1, to 300-
N), and
extracting, when the position information is ac-
quired, a moving object different from a holder
of the mobile terminal (1100, 2100) from the ac-
quired images, as a tracking target candidate
based on the acquired position information.

Patentansprüche

1. Verwaltungsvorrichtung, die eingerichtet ist, um mit
einem mobilen Endgerät (1100, 2100) zu kommuni-
zieren,
wobei die Verwaltungsvorrichtung dadurch ge-
kennzeichnet ist, dass sie aufweist:

eine Erfassungseinheit (1110), die eingerichtet
ist, um Positionsinformationen des mobilen
Endgeräts zu erfassen, und
eine Verfolgungseinheit (1221, 2221), die ein-
gerichtet ist, Bilder von Kameras (300-1, bis
300-N) zu erfassen,
wobei die Verfolgungseinheit (1221, 2221) ein-
gerichtet ist, einen sich bewegenden Gegen-
stand, der sich von einer das mobile Endgerät
(1100, 2100) haltenden Person unterscheidet,
von den erfassten Bildern als einen Verfol-
gungszielkandidaten basierend auf den erfass-
ten Positionsinformationen zu extrahieren.

2. Verwaltungsvorrichtung nach Anspruch 1, die eine
Steuereinheit (1220, 2220) aufweist, die eingerichtet
ist, die Richtung der Kamera (300-1, bis 300-N) an
eine Position zu steuern, die durch die Positionsin-
formationen angegeben wird.

3. Verwaltungsvorrichtung nach Anspruch 1, die eine
Steuereinheit (1220, 2220) aufweist, die eingerichtet
ist, wenn die Steuerungsschaltinformationen zum
Umschalten der Steuerung der Kamera (300-1, bis
300-N) empfangen werden, die Richtung der Kame-
ra (300-1, bis 300-N) basierend auf den Positions-
informationen des mobilen Endgeräts (1100, 2100)
zu steuern.

4. Verwaltungsvorrichtung nach Anspruch 2 oder 3,
wobei die Steuereinheit (1120, 2220) eingerichtet ist,
Positionsinformationen von einer jeden Kamera

25 26 



EP 3 273 672 B1

15

5

10

15

20

25

30

35

40

45

50

55

(300-1, bis 300-N) zu erfassen, und
wenigstens eine zu steuerende Kamera (300-1, bis
300-N) von den Kameras (300-1, bis 300-N) basie-
rend auf den erfassten Positionsinformationen der
Kamera (300-1, bis 300-N) und den erfassten Posi-
tionsinformationen des mobilen Endgeräts (1100,
2100) auszuwählen.

5. Verwaltungsvorrichtung nach einem der Ansprüche
2 bis 4, die weiterhin aufweist:
eine Anzeigeeinheit (1230), die eingerichtet ist, ei-
nen oder mehrere Verfolgungszielkandidaten in
identifizierbarer Weise anzuzeigen.

6. Verwaltungsvorrichtung nach den Anspruch 5, wo-
bei
die Anzeigeeinheit (1230) eingerichtet ist, das/die
von der/den Kamera(s) (300-1, bis 300-N) erfass-
te(n) Bild/Bilder anzuzeigen und die im Bild enthal-
tenen Verfolgungszielkandidaten hervorzuheben,
dass sie auswählbar sind.

7. Verwaltungsvorrichtung nach Anspruch 5 oder 6,
wobei
die Steuereinheit (1220, 2220) eingerichtet ist, das
von dem mobilen Endgerät (1100, 2100) empfange-
ne Bild mit den von den Kameras (300-1, bis 300-N)
erfassten Bildern zu vergleichen, um den Verfol-
gungszielkandidaten zu identifizieren.

8. Verwaltungsvorrichtung nach einem der Ansprüche
2 bis 7, wobei
die Steuereinheit (1220, 2220) eingerichtet ist, die
Kameras (300-1, bis 300-N) zu steuern, sodass der
Verfolgungszielkandidat um die Mitte des Bild-
schirms fotografiert wird.

9. Verwaltungsvorrichtung nach einem der Ansprüche
2 bis 8, wobei
die Steuereinheit (1120, 2220) eingerichtet ist, das
Merkmal, das aus dem von der Kamera (300-1, bis
300-N) erfassten Bild extrahiert wurde, mit einem
Merkmal der das mobile Endgerät (1100, 2100) hal-
tenden Person zu vergleichen, das vorab erfasst
wurde, um die haltende Person in dem Bild zu iden-
tifizieren und die identifizierte haltende Person als
ein vorübergehendes Verfolgungsziel zu bestim-
men.

10. Verwaltungsvorrichtung nach Anspruch 9, wobei
die Verwaltungsvorrichtung eingerichtet ist, das vo-
rübergehende Verfolgungsziel und die Verfolgungs-
zielkandidaten anzuzeigen, und das Verfolgungsziel
von dem vorübergehenden Verfolgungsziel in einen
angegebenen Verfolgungszielkandidaten zu än-
dern.

11. Verwaltungsvorrichtung nach Anspruch 3, wobei

die Verwaltungsvorrichtung einen Normalmodus
zum Überwachen eines bestimmten Bereichs und
einen Verfolgungsmodus zum Durchführen der
Überwachung basierend auf den Positionsinforma-
tionen hat, und
die Steuereinheit (1220, 2220) eingerichtet ist, beim
Empfangen der Steuerschaltinformationen den Nor-
malmodus in den Verfolgungszielmodus umzu-
schalten und die Richtung der Kamera basierend auf
den Positionsinformationen des mobilen Endgeräts
(1100, 2100) zu steuern.

12. Verwaltungsvorrichtung nach Anspruch 11, wobei
die Steuereinheit (1220, 2220) die Richtung der Ka-
mera (300-1, bis 300-N) im normalen Modus nicht
steuert.

13. Verwaltungsvorrichtung nach einem der Ansprüche
1 bis 12, wobei
die Erfassungseinheit (1110) eingerichtet ist, die Po-
sitionsinformationen von dem mobilen Endgerät
(1110, 2100) zu erfassen, die eingerichtet ist, eine
Zeitspanne, in der die Positionsinformationen er-
fasst werden, zu verkürzen, wenn eine bestimmte
Aktion der haltenden Person im Vergleich zu einem
Fall, in dem die bestimmte Aktion nicht erfasst wird,
erfasst wird.

14. Überwachungsverfahren, das in einer Verwaltungs-
vorrichtung implementiert ist, die eingerichtet ist, mit
einem mobilen Endgerät (1100, 2100) zu kommuni-
zieren, das aufweist:

Erfassen von Positionsinformationen des mobi-
len Endgeräts;
Erfassen von Bildern aus Kameras (300-1, bis
300-N), und
Extrahieren, wenn die Positionsinformationen
erfasst werden, eines sich bewegenden Gegen-
stands, der sich von der haltenden Person des
mobilen Endgeräts (1100, 2100) unterscheidet,
aus den erfassten Bildern als einen Verfol-
gungszielkandidaten basierend auf den erfass-
ten Positionsinformationen.

15. Überwachungsprogramm, das in einer Verwaltungs-
vorrichtung implementiert ist, die eingerichtet ist, um
mit einem mobilen Endgerät (1100, 2100) zu kom-
munizieren, um einen Computer zu veranlassen, die
Prozesse auszuführen von:

Erfassen vom Positionsinformationen eines mo-
bilen Endgeräts;
Erfassen von Bildern aus Kameras (300-1, bis
300-N), und
Extrahieren, wenn die Positionsinformationen
erfasst werden, eines sich bewegenden Gegen-
stands, der sich von der das mobile Endgerät
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(1100, 2100) haltenden Person unterscheidet,
aus den erfassten Bildern als einen Verfol-
gungszielkandidaten basierend auf den erfass-
ten Positionsinformationen.

Revendications

1. Dispositif de gestion configuré pour communiquer
avec un terminal mobile (1100, 2100), le dispositif
de gestion étant caractérisé par le fait qu’il
comprend :

une unité d’acquisition (1110) configurée pour
acquérir des informations de position du termi-
nal mobile, et
une unité de suivi (1221, 2221) configurée pour
acquérir des images des appareils photographi-
ques (300-1, à 300-N),
dans lequel l’unité de suivi (1221, 2221) est con-
figurée pour extraire un objet en mouvement dif-
férent d’un support du terminal mobile (1100,
2100) comme candidat cible de suivi sur la base
des informations de position acquises des ima-
ges acquises.

2. Dispositif de gestion selon la revendication 1, com-
prenant une unité de commande (1220, 2220) con-
figurée pour commander le sens de l’appareil pho-
tographique (300-1, à 300-N) à une position indiquée
par les informations de position.

3. Dispositif de gestion selon la revendication 1, com-
prenant une unité de commande (1220, 2220) con-
figurée pour commander, lors de la réception d’in-
formations de commutation de commande pour
commuter la commande de l’appareil photographi-
que (300-1, à 300-N), le sens de l’appareil photogra-
phique (300-1, à 300-N) sur la base des informations
de position du terminal mobile (1100-2100).

4. Dispositif de gestion selon la revendication 2 ou 3,
dans lequel l’unité de commande (1220, 2220) est
configurée pour acquérir des informations de posi-
tion de chaque appareil photographique (300-1, à
300-N), et pour sélectionner au moins un appareil
photographique (300-1, à 300-N) à commander de-
puis les appareils photographiques (300-1, à 300-N)
sur la base des informations de position acquises de
l’appareil photographique (300-1, à 300-N) et des
informations de position acquises du terminal mobile
(1100, 2100).

5. Dispositif de gestion selon l’une quelconque des re-
vendications 2 à 4 comprenant en outre :
une unité d’affichage (1230) configurée pour afficher
un ou plusieurs candidats cibles de suivi de façon
identifiable.

6. Dispositif de gestion selon la revendication 5, dans
lequel l’unité d’affichage (1230) est configurée pour
afficher l’image / les images acquise(s) du ou des
appareil(s) photographique(s) (300-1, à 300-N) et
mettre en évidence les candidats cibles de suivi in-
clus dans l’image de manière à être sélectionnables.

7. Dispositif de gestion selon la revendication 5 ou 6,
dans lequel l’unité de commande (1220, 2220) est
configurée pour comparer l’image reçue du terminal
mobile (1100, 2100) aux images acquises des ap-
pareils photographiques (300-1, à 300-N) pour iden-
tifier le candidat cible de suivi.

8. Dispositif de gestion selon l’une quelconque des re-
vendications 2 à 7, dans lequel l’unité de commande
(1220, 2220) est configurée pour commander les ap-
pareils photographiques (300-1, à 300-N) de sorte
que le candidat cible de suivi est photographié autour
du centre de l’écran.

9. Dispositif de gestion selon l’une quelconque des re-
vendications 2 à 8, dans lequel l’unité de commande
(1220, 2220) est configurée pour comparer une ca-
ractéristique extraite de l’image acquise par l’appa-
reil photographique (300-1, à 300-N) à une caracté-
ristique du support du terminal mobile (1100, 2100)
acquise à l’avance pour identifier le support dans
l’image, et déterminer le support identifié comme ci-
ble de suivi provisoire.

10. Dispositif de gestion selon la revendication 9, dans
lequel le dispositif de gestion est configuré pour mon-
trer la cible de suivi provisoire et les candidats cibles
de suivi, et pour changer la cible de suivi de la cible
de suivi provisoire en candidat cible de suivi désigné.

11. Dispositif de gestion selon la revendication 3, dans
lequel le dispositif de gestion a un mode normal pour
surveiller une plage prédéterminée et un mode de
suivi pour effectuer une surveillance sur la base des
informations de position, et l’unité de commande
(1220, 2220) est configurée pour commuter, lors de
la réception des informations de commutation de
commande, le mode normal en mode de suivi et
commander le sens de l’appareil photographique sur
la base des informations de position du terminal mo-
bile (1100, 2100).

12. Dispositif de gestion selon la revendication 11, dans
lequel l’unité de commande (1220, 2220) ne com-
mande pas le sens de l’appareil photographique
(300-1, à 300-N) dans le mode normal.

13. Dispositif de gestion selon l’une quelconque des re-
vendications 1 à 12, dans lequel l’unité d’acquisition
(1110) est configurée pour acquérir les informations
de position du terminal mobile (1100, 2100) configu-
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ré pour raccourcir un intervalle auquel les informa-
tions de position sont acquises lors de la détection
d’une action prédéterminée du support en compa-
raison à un cas ne détectant pas l’action prédéter-
minée.

14. Procédé de surveillance mis en œuvre dans un dis-
positif de gestion configuré pour communiquer avec
un terminal mobile (1100, 2100), comprenant :

l’acquisition d’informations de position du termi-
nal mobile ;
l’acquisition d’images des appareils photogra-
phiques (300-1, à 300-N), et
l’extraction, lorsque les informations de position
sont acquises, d’un objet en mouvement diffé-
rent d’un support du terminal mobile (1100,
2100) comme candidat cible de suivi sur la base
des informations de position acquises des ima-
ges acquises.

15. Programme de surveillance mis en œuvre dans un
dispositif de gestion configuré pour communiquer
avec un terminal mobile (1100, 2100) pour entraîner
un ordinateur à exécuter des processus :

d’acquisition des informations de position d’un
terminal mobile ;
d’acquisition d’images des appareils photogra-
phiques (300-1, à 300-N), et
d’extraction, lorsque les informations de position
sont acquises, d’un objet en mouvement diffé-
rent d’un support du terminal mobile (1100,
2100) comme candidat cible de suivi sur la base
des informations de position acquises des ima-
ges acquises.
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