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FIG. 3
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FIG. 7B
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FIG. 10
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FIG. 12
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MONITORING DEVICE, MONITORING
SYSTEM, AND MONITORING METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a monitoring device,
a monitoring system, and a monitoring method where output
moving images, where a person area which is detected from
captured moving images in a monitoring area is changed to a
mask image, are generated and output.

[0003] 2. Description of the Related Art

[0004] In a store such as a convenience store, a monitoring
system where cameras which capture the inside of the store
are installed and people inside the store are monitored using
moving images from the cameras has become widespread,
but in a case where captured moving images are used with an
object other than the object of monitoring, that is, marketing
analysis or service improvement, it is necessary to protect
customer privacy.

[0005] With respect to the demand to protect customer pri-
vacy, in the related art a technique is known where a person
area in a moving image which is captured using a camera is
changed to a specific mask image and displayed (refer to
Japanese Patent Unexamined Publication No. 2013-186838
and Japanese Patent No. 5159381). In particular, in the tech-
nique which is disclosed in Japanese Patent Unexamined
Publication No. 2013-186838, it is easy to ascertain physical
movement of people by displaying characteristic points on
the mask image. In the technique which is disclosed in Japa-
nese Patent No. 5159381, it is easy to ascertain the behavior
of people with respect to the background by setting the trans-
parency of the mask image.

[0006] Regarding ascertaining behavior of people from
moving images, people are viewed while distinguishing
people from the background, but in the manner of techniques
in the related art, an advantage is obtainable where it becomes
easy to ascertain behavior of a person since when setting such
that a person area is changed to a specific mask image and
displayed, since it is possible to easily identify the back-
ground and people in addition to protecting customer privacy.
[0007] However, in a state where a plurality of people over-
lap when viewed from a camera, a person area which is
detected from moving images is configured by a plurality of
people, that is, a state is detected where the image area of the
plurality of people is continuous, in such a case, there is a
problem in that just from viewing the mask image it is not
possible to simply determine the state of people from the
mask image without being certain whether there is only one
person or if there is a plurality of people, and in particular,
there is a problem in that a burden on a user becomes large in
a case where the moving images span a long period of time,
and a technique is desired where it is possible to effectively
perform work where the behavior of people is ascertained.

SUMMARY OF THE INVENTION

[0008] A monitoring device according to an embodiment of
the present invention generates and outputs output moving
images where a person area which is detected from captured
moving images in a monitoring area is changed to a mask
image. The monitoring device is provided with a person
image analyzer which has a person detector which detects a
person from the captured moving images and acquires posi-
tional information which relates to the person area, and an
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area state determinator which determines an area state which
indicates the state of people in the person area based on the
positional information, a mask image setter which sets the
mask image which corresponds to the area state, and a mov-
ing image output controller which generates and outputs out-
put moving images where the person area is changed to the
mask image which corresponds to the area state based on the
positional information and the area state which are output
from the person image analyzer.

BRIEF DESCRIPTION OF DRAWINGS

[0009] FIG.11isa configuration diagram of the entirety ofa
monitoring system according to a first embodiment;

[0010] FIG. 2is aplanar diagram of a store which illustrates
a store layout and installation circumstances of camera;
[0011] FIG. 3 is a functional block diagram illustrating a
schematic configuration of a PC;

[0012] FIG.4 is an explanatory diagram illustrating a moni-
toring screen which is displayed on a monitor;

[0013] FIG. 5isan explanatory diagram illustrating a mask
image settings screen which is displayed on the monitor;
[0014] FIG. 6 is an explanatory diagram illustrating origi-
nal moving images from before a person area is changed to
the mask image;

[0015] FIG. 7A is an explanatory diagram illustrating mov-
ing images where the person areas are changed to the mask
images;

[0016] FIG. 7B is an explanatory diagram illustrating mov-
ing images where the person areas are changed to the mask
images;

[0017] FIG. 8A is an explanatory diagram which illustrates
the essence of area state determination which is performed
using an area state determinator;

[0018] FIG. 8B is an explanatory diagram which illustrates
the essence of area state determination which is performed
using the area state determinator;

[0019] FIG. 9A is an explanatory diagram which illustrates
moving images which are displayed in a group non-display
mode;

[0020] FIG. 9B is an explanatory diagram which illustrates
moving images which are displayed in the group non-display
mode;

[0021] FIG. 10 is a functional block diagram illustrating a
schematic configuration of the PC in a monitoring system
according to a second embodiment;

[0022] FIG. 11A is an explanatory diagram which illus-
trates the essence of area state determination which is per-
formed using an area state determinator;

[0023] FIG. 11B is an explanatory diagram which illus-
trates the essence of area state determination which is per-
formed using the area state determinator from FIG. 11A;
[0024] FIG. 12 is a functional block diagram illustrating a
schematic configuration of the PC in a monitoring system
according to a third embodiment;

[0025] FIG. 13 is an explanatory diagram illustrating a
monitoring screen which is displayed on the monitor;
[0026] FIG. 14 is an explanatory diagram illustrating a
mask image settings screen which is displayed on the moni-
tor;

[0027] FIG. 15A is an explanatory diagram which illus-
trates moving images where the person areas are changed to
the mask images;
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[0028] FIG. 15B is an explanatory diagram illustrating
moving images where the person areas are changed to the
mask images;

[0029] FIG. 16A is an explanatory diagram which illus-
trates a separate example which relates to the area states of the
person areas;

[0030] FIG. 16B is an explanatory diagram which illus-
trates a separate example which relates to the area states of the
person areas;

[0031] FIG. 17A is an explanatory diagram which illus-
trates a separate example which relates to the area states of the
person areas;

[0032] FIG. 17B is an explanatory diagram which illus-
trates a separate example which relates to the area states of the
person areas;

[0033] FIG. 18A is an explanatory diagram which illus-
trates a separate example which relates to the area states of the
person areas;

[0034] FIG. 18B is an explanatory diagram which illus-
trates a separate example which relates to the area states of the
person areas;

[0035] FIG. 19A is an explanatory diagram which illus-
trates a separate example which relates to the area states of the
person areas; and

[0036] FIG. 19B is an explanatory diagram which illus-
trates a separate example which relates to the area states of the
person areas.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0037] The present invention is proposed to alleviate a
problem of such techniques in the related art, and the main
advantage of the invention is to provide a monitoring device,
a monitoring system, and a monitoring method configured
such that it is possible for a user to effectively perform work
where the behavior of people is ascertained from moving
images in a monitoring area and it is possible to reduce a
burden on the user in a case where moving images span a long
period of time.

[0038] A first invention is a monitoring device which gen-
erates and outputs output moving images, where person areas
which are detected from captured moving images in a moni-
toring area are changed to mask images, wherein the moni-
toring device is configured so as to be provided with a person
image analyzer which has a person detector which detects
people from the captured moving images and acquires posi-
tional information which relates to the person areas, and an
area state determinator which determines the area states
which show the state of people in the person area based on the
positional information, a mask image setter which sets the
mask image which corresponds to the area state, and a mov-
ing image output controller which generates and outputs out-
put moving images where person areas are changed to the
mask images which correspond to the area state based on the
positional information and the area state which are output
from the person image analyzer.

[0039] Thereby, a mask image which corresponds to the
area state which indicates the state of people in the person
area is displayed, and since it is possible simply ascertain the
state of people in the person area using the mask images, it is
possible for a user to effectively perform work where the
behavior of people is ascertained from moving images and it
is possible to reduce the burden on the user in a case where
moving images span a long period of time.
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[0040] A second invention is configured such that the area
state is classified according to the number of people that
configures the person area.

[0041] Thereby, since it is possible to ascertain the number
of people that configure the person area using the mask
images which are displayed in separate area states, it is pos-
sible to further effectively perform work where the behavior
of people is ascertained from moving images.

[0042] A third invention is configured such that the area
state determinator determines either group which is config-
ured by a plurality of people or standalone which is config-
ured by one person as the area state.

[0043] Thereby, the standalone mask image has a person
area which is configured by one person and the shape of the
person is formed, therefore, since it is easy to ascertain the
state and movement of the person, it is possible to monitor
behavior of the person in detail by observing the standalone
mask image. Since the group mask image becomes a person
area which is configured by a plurality of people and the
shapes of all of the people are not formed, it becomes difficult
to ascertain the state and movement of the people, but it is
possible to ascertain an area where the people gather in the
monitoring area by observing the group mask image, for
example, in a store it is possible to ascertain an area where
there is a great deal of customer focus on expensive goods.
[0044] A fourth invention is configured such that the mask
image setter sets the mask image which corresponds to the
area state according to an input operation by a user who
selects the mask image which corresponds to the area state.
[0045] Thereby, since a user is able to freely set the mask
image, it is possible to improve user convenience. Since it is
possible to enhance display of a mask image in an area state
which is observed according to the application by setting the
mask image as appropriate, it is possible for a user to effec-
tively perform work where the behavior of people or the state
of the monitoring area is ascertained.

[0046] A fifth invention is configured such that the person
image analyzer further has an attribute determinator which
determines attributes of the person area, the mask image
setter sets the mask image which corresponds to the area state
and the attributes, and the moving image output controller
generates and outputs output moving images, where the per-
son areas are changed to the mask images which correspond
to the area state and the attributes.

[0047] Thereby, mask images with separate attributes are
displayed, therefore, since it is possible to simply ascertain
the attributes of the person areas using the mask images, it is
possible for a user to effectively perform work where the
behavior of people is ascertained for each attribute.

[0048] A sixth invention is configured such that the mask
image enables the area state to be identified by changing the
display element of at least one of color, shade, pattern, and
contour lines according to the area state.

[0049] Thereby, itis possibleto easily identify the area state
of the person area using a difference in the mask image.
[0050] A seventh invention is configured so as to be further
provided with a background image generator which generates
a background image from the captured moving images,
wherein the moving image output controller generates the
output moving images where the mask image which has
transparency is superimposed on the background image.
[0051] Thereby, the mask image has transparency, there-
fore, since the background image appears transparent, it is
possible to monitor the behavior of people while viewing the
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circumstances of the monitoring area in which the back-
ground image is photographed.

[0052] An eighth invention is configured such that a moni-
toring system in which output moving images, where a person
area which is detected from captured moving images in a
monitoring area is changed to a mask image, are generated
and output, wherein the monitoring system is provided with a
person image analyzer which has a person detector which has
cameras which capture a monitoring area and a plurality of
information processing devices, and where at least one of the
plurality of information processing devices acquires posi-
tional information which relates to the person area by detect-
ing people from background moving images using the cam-
eras, and an area state determinator which determines the area
state which indicates the state of people in the person area
based on the positional information, a mask image setter
which sets the mask image which corresponds to the area
state, and a moving image output controller which generates
and outputs the output moving images where the person area
is changed to the mask image which corresponds to the area
state based on the positional information and the area state
which are output from the person image analyzer.

[0053] Thereby, in the same manner as the first invention it
is possible for a user to effectively perform work where the
behavior of people is ascertained from moving images in a
monitoring area and it is possible to reduce the burden on the
user in a case where moving images span a long period of
time.

[0054] A ninth invention is configured such that a monitor-
ing method which causes a process where output moving
images, where a person area which is detected from captured
moving images in a monitoring area is changed to a mask
image, are generated and output to be carried out in an infor-
mation processing device, where the monitoring method has
a step in which a process where a person is detected from the
captured moving images and positional information which is
related to the person area is acquired and a process where an
area state which indicates the state of people in the person
area is determined based on the positional information are
executed, a step where the mask image which corresponds to
the area state is set, and a step where output moving images,
where the person area is changed to a mask image which
corresponds to the area state, are generated and output based
on the positional information and the area state.

[0055] Thereby, in the same manner as the first invention it
is possible for a user to effectively perform work where the
behavior of people is ascertained from moving images in a
monitoring area and it is possible to reduce the burden on the
user in a case where moving images span a long period of
time.

[0056] Embodiments of the invention will be described
below with reference to the drawings.

First Exemplary Embodiment

[0057] FIG.1is aconfiguration diagram of the entirety of a
monitoring system according to a first embodiment; The
monitoring system is an assembly which targets retail chain-
stores such as convenience stores, and is provided with cam-
era 1, a plurality of which are provided in each store, recorder
(moving image storage device) 2, PC (a monitoring device) 3,
and monitor (display device) 4, and PC 11 and monitor 12
which are provided in the general head office of the plurality
of stores.
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[0058] Camera 1 is installed at appropriate locations inside
the store, the inside of the store (the monitoring area) is
captured by camera 1, and the moving images obtained
thereby are recorded on recorder 2. On PC 3 which is pro-
vided in the store and PC 11 which is provided in the head
office, it is possible to access the moving images inside the
store, which are captured by camera 1, in real time, in addi-
tion, it is possible to access moving images inside the store
from the past which are recorded in recorder 2, and thereby it
is possible to confirm the circumstances inside the store at the
store or the head office.

[0059] PC 3 which is installed in the store is configured as
a monitoring device which monitors the state of people and
goods inside the store, it is possible to access monitoring
information which is generated in PC 3 on PC 3 itself, fur-
thermore the monitoring information is transmitted to PC 11
which is installed in the head office and can also be accessed
on PC 11, and PC 3 and PC 11 are configured as access
devices which access monitoring information.

[0060] A store layout and installation circumstances of
camera 1 will be described below using a convenience store as
an example. FIG. 2 is a planar diagram of a store which
illustrates a store layout and installation circumstances of
camera 1.

[0061] An entrance/exit, display shelving, a register
counter, and the like are provided in the store. The display
shelving is installed so as to be divided into various goods
such as lunches, bottled soft drinks, and rice balls. A customer
enters the store through the entrance/exit, moves inside the
store passing along aisles between the display shelving, and
when the customer finds desired goods, picks up and brings
the goods to the register counter, and after settlement (pay-
ment) is completed leaves the store through the entrance/exit.
[0062] The plurality of camera 1 which capture the inside
of the store (the monitoring area) are provided in the store.
The cameras are installed at appropriate positions on the
ceiling inside the store. In particular, in the example shown in
FIG. 2, an omnidirectional camera which has a 360 degree
capturing range using a fish-eye lens is adopted as camera 1,
and using camera 1 it is possible to capture people who enter
and exit the store through the entrance/exit and people who
stay inside the store.

[0063] Processing performed by PC 3 which is shown in
FIG. 1 will be described below based on a functional block
diagram. FIG. 3 is a functional block diagram illustrating a
schematic configuration of PC 3.

[0064] PC 3 is provided with monitoring unit 31. Monitor-
ing unit 31 is caused to function as a monitoring system where
PC 3 monitors the inside of the store, monitoring unit 31
controls the operation of camera 1 and recorder 2, moving
images of the inside of the store which are captured using
camera 1 are accessed in real time, and it is possible to access
moving images of the inside of the store which are recorded in
recorder 2.

[0065] PC 3 is provided with person image analyzer 32,
background image generator 33, moving image output con-
troller 34, and mask image setter 35.

[0066] Person image analyzer 32 analyses the moving
images captured by camera 1 and acquires information which
relates to the people who are imaged in the captured moving
images, and is provided with person detector 37 and area state
determinator 38.

[0067] Inperson detector 37, a process is performed where
people are detected from the captured moving images and
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positional information which relates to the person area is
acquired. The process which is performed in person detector
37 may use a known image recognition technique.

[0068] Inarea state determinator 38, a process is performed
where the area state which indicates the state of people in the
person area is determined based on the positional information
which is acquired by person detector 37. In the present
embodiment, as the area state, it is determined whether a
person area is either group which is configured by a plurality
of'people or the person area is standalone which is configured
by one person.

[0069] In mask image setter 35 a process is performed
where a mask image of a separate area state is set. In the
present embodiment, a process is performed where the mask
image of the separate area state is set according to an input
operation of a user who selects the mask image in each area
state. The mask image of the separate area state may be set in
advance.

[0070] Inbackground image generator 33, a process is per-
formed where a background image is generated from the
captured moving images. The background image is an image
where an image of people (a foreground image) is removed
from the captured moving images, each image of people from
the plurality of moving images which were captured most
recently is removed, such that background images from the
plurality of images may be combined. Where there are no
people present in the captured moving images, for example
before the store is open, the captured moving images may be
prepared in advance as the background image.

[0071] In moving image output controller 34, a process is
performed where output moving images where person areas
are changed to mask images with the separate area states are
generated and output based on the positional information and
the area state of each person which is output from person
image analyzer 32. In the present embodiment, a process is
performed where a mask image which has a contour that
corresponds to the person area inside the captured moving
images is generated, and this mask image is superimposed on
the background image which is generated by background
image generator 33.

[0072] The mask image enables identification of the area
state by changing the display element of at least one of color,
shade, pattern, and contour lines according to the area state,
and in particular in the present embodiment contour lines are
generated in the person area from positional information of
each person (positional information of the person area), and
the inner section of the contour lines are covered by the
transparent image. The contour lines may not be displayed, or
the contour lines may be displayed so as to be identifiable
from the covered area by means of the color, the shade or the
like being changed.

[0073] PC 3 which is shown in FIG. 3 has a processor
(CPU) and a program memory. Each section of PC 3 is real-
ized by executing the program for monitoring (instruction)
using CPU of PC 3. The program may be recorded on an
appropriate program recording medium as an application pro-
gram which operates on a general purpose OS rather than
being configured as a dedicated device which is installed in
advance in PC 3 as an information processing device, or the
program may be provided to the user via a network.

[0074] A monitoring screen which is displayed on monitor
4 shown in FIG. 3 will be described below. FIG. 4 is an
explanatory diagram illustrating the monitoring screen which
is displayed on monitor 4.
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[0075] The monitoring screen allows a user to confirm the
circumstances inside the store with an object such as market-
ing analysis or service improvement, and the monitoring
screen is provided with store selection unit 41, start button 42,
settings button 43, operation mode selection unit 44, date and
time display unit 45, date and time settings button 46, legend
display unit 47, moving image display unit 48, and display
time operation unit 49.

[0076] In store selection unit 41, the user selects the store
using the pull-down menu. Start button 42 causes a monitor-
ing process to start in PC 3. Settings button 43 sets various
conditions by means of the monitoring process, in the present
embodiment, when settings button 43 is operated, the mask
image settings screen (refer to FIG. 5) is displayed by pop-up.
Operation mode selection unit 44 selects an operation mode,
an operation mode is prepared such as sales floor monitoring,
goods monitoring, display alerts, and shortage alerts, here
sales floor monitoring is selected.

[0077] Dateand time display unit 45 displays date and time.
Date and time settings button 46 is for setting the date and
time. When date and time settings button 46 is operated, a date
and time settings screen which is not shown in the drawings is
displayed, the selected date and time is displayed on date and
time display unit 45 by selecting the date and time, or moving
images of the selected date and time are displayed on moving
image display unit 48.

[0078] Legend display unit 47 explains the mask images
which are displayed on moving image display unit 48. In the
present embodiment, the mask image which is set in each area
state (group and standalone) is displayed on legend display
unit 47.

[0079] Output moving images (moving pictures) which are
generated by moving image output controller 34 are dis-
played on moving image display unit 48. In particular, in the
example shown in FIG. 4, two moving images, where moving
images that are captured by camera 1 which are omnidirec-
tional cameras are panoramically developed, are displayed.
The entirety of the store is imaged in the two moving images,
and it is possible to confirm the circumstances of the entirety
of'the store. In a normal playback mode, the moving images
captured by camera 1 are displayed without change on mov-
ing image display unit 48, in the mask playback mode, mov-
ing images where the person area is changed to the mask
image are displayed. Moving images which are displayed on
moving image display unit 48 will be explained in detail later.

[0080] Display time operation unit 49 adjusts the time in
the moving images which are displayed on moving image
display unit 48. It is possible to switch the moving image to a
moving image with the desired time by operating display time
operation unit 49. When slider 50 shifts using input device 6
such as a mouse, moving images with a time which is indi-
cated by slider 50 are displayed on moving image display unit
48. Due to this, it is possible to confirm the circumstances of
the store in the required time using the moving images of
moving image display unit 48.

[0081] When the moving images of moving image display
unit 48 are played back, operation button 51 may be operated,
due to operation button 51, in addition to normal playback,
fast forward playback and rewind playback are possible, and
due to this it is possible to effectively confirm the moving
images even during playback of moving images which span a
long period of time in the mask playback mode.
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[0082] An operation where a mask image of a separate area
state is set will be described below. FIG. 5 is an explanatory
diagram illustrating a mask image settings screen which is
displayed on monitor 4.

[0083] The mask image settings screen is a mask image of
a separate area state (group and standalone) which is set by a
user, and area state selection section 61, mask image selection
section 62, set button 63, and set content display unit 64 are
provided on the mask image settings screen.

[0084] In area state selection section 61, a user selects the
area state (group and standalone) from a pull-down menu. In
mask image selection section 62 a user selects a type of mask
image which corresponds to the area state selected from atile
menu in area state selection section 61. In mask image selec-
tion section 62 a user selects the transparency of the mask
image from a pull-down menu. It is possible to select the
transparency in a range of 0 to 100%.

[0085] In area state selection section 61 and mask image
selection section 62, the type and transparency of the mask
image which corresponds to the area state (group and stan-
dalone) are selected, and when set button 63 is operated, the
set content, that is, the mask image of the separate area state
is displayed on set content display unit 64.

[0086] Moving images where the person area is changed to
the mask image will be described below. FIG. 6 is an explana-
tory diagram illustrating source moving images from before a
person area is changed to the mask image. FIGS. 7A and 7B
are explanatory diagrams illustrating moving images where
the person area is changed to the mask image. The moving
images are generated by moving image output controller 34
and displayed on moving image display unit 48 of the moni-
toring screen which is shown in FIG. 4.

[0087] AsshowninFIG. 6, aplurality of people P1 to P7 are
imaged in the moving images captured by camera 1, and as
shown in FIG. 7A and FIG. 7B, image areas of these people
P1 to P7 are changed to mask images which correspond to the
area state (group and standalone). Since the mask images are
transparent, a state occurs where the background image
appears transparent.

[0088] In the moving images, the person area in the cap-
tured moving images in FIG. 6 are replaced by mask images
with separate area states. Since the people P2 to P5 are in a
state of overlapping one another, the image areas of the people
P2 to P5 are detected as one person area, and this person area
is determined to be group which is configured by a plurality of
people and is changed to a group mask image. The people P1,
P6,and P7 are not in a state where the separate people overlap,
the image areas of the people P1, P6, and P7 are each detected
as separate person areas, and these person areas are deter-
mined to be standalone which each configured by one person
and are changed to standalone mask images.

[0089] It is possible to enhance display of a specific area
state which is observed, that is, at least one of group and
standalone mask images by setting the type and transparency
of the mask images as appropriate. FIG. 7A is an example
where display of a group mask image is enhanced by having
low transparency, and FIG. 7B is an example where display of
standalone mask images is enhanced by having low transpar-
ency.

[0090] Since the standalone mask image has a person area
which is configured by one person, and the shape of the
person is formed, it is easy to ascertain the state and move-
ment of the person, therefore as shown in FIG. 7B, in an
application where the behavior of the person is ascertained, it
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may be set such that standalone display is enhanced. Since the
group mask image has a person area which is configured by a
plurality of people, and the shapes of all of the people are not
formed, it becomes difficult to ascertain the state and move-
ment of the people, but since the group mask image indicates
an area where various customers are gathered, that is, where
there is a great deal of customer focus on expensive goods, as
shown in FIG. 7A, in an application where an area where
customers are gathered is ascertained, it may be set such that
group display is enhanced.

[0091] In the present embodiment, it is possible to select a
normal playback mode in which moving images captured by
camera 1 are displayed without change and a mask playback
mode in which moving images where the person area is
changed to the mask image are displayed is selected, and
when the moving images are played back, icons for identify-
ing the playback mode may be displayed so as to be super-
imposed on the moving images such that it is possible for the
user to identify playback in either playback mode. It may be
possible to identify the playback mode by, for example, per-
forming display where the color of the display frames of the
moving images in the mask playback mode are different to the
color of the display frames of the moving images in the
normal playback mode. In a case where a monitoring screen
is displayed with an object other than an application for
surveillance such as marketing analysis, in order to reliably
protect customer privacy, it may be possible to playback only
in the mask playback mode.

[0092] Area state determination which is performed using
area state determinator 38 shown in FIG. 3 will be described
below. FIG. 8A and FIG. 8B are explanatory diagrams which
explain the essence of area state determination which is per-
formed using area state determinator 38.

[0093] In the present embodiment, area state determinator
38 determines whether there is either group which is config-
ured by a plurality of people or standalone which is config-
ured by one person as the area state. In the area state deter-
mination, it is determined whether the person area is either
group or standalone based on surface area of the person area
which is detected by person detector 37 from the moving
images. A reference surface area is set which is equivalent to
the surface area of the person area of one person, and the
reference surface area is compared to the surface area of the
person area which is detected from the moving images to
determine whether the person area is either group or standa-
lone.

[0094] Sincecameral is arranged on the ceiling of the store
and capture the inside of the store from diagonally above,
people who are positioned at the front side viewed from
camera 1 is imaged to be larger in the image area at the lower
side in the captured moving images, people who are posi-
tioned at the back side viewed from camera 1 is imaged to be
smaller in the image area at the upper side in the captured
moving images, and the person area of one person is changed
according to the position of in the Y direction (the up and
down direction) above the moving images. For this reason, it
is necessary to set the reference surface area according to the
position in the Y direction above the moving images. In the
present embodiment, reference surface area acquiring infor-
mation (for example, refer to the tables, relational expression
and the like) for determining the reference surface area is
prepared in advance according to'Y coordinate values, and the
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reference surface area is determined from the Y coordinate
values based on the reference surface area acquiring informa-
tion.

[0095] The reference surface area acquiring information is
created based on a setting operation by a user which is per-
formed in advance. As shown in FIG. 8A, an input screen is
displayed on monitor 4, on the moving image which is dis-
played on the input screen, input device 6 such as a mouse is
used and a person rectangle which encloses the person area of
one person is input by a user. The person rectangle is input
with regard to at least two people at positions which are
largely shifted in the Y direction. The person rectangle is
input with regard to people who are imaged at the front side
and people who are imaged at the back side on the moving
images. The surface area and the Y coordinate values of two
person rectangles are used, and the reference surface area
acquiring information for determining the reference surface
area according to the Y coordinate values is set. The Y coor-
dinate value may be, for example, aY coordinate value of the
center of the person rectangle.

[0096] As shown in FIG. 8B, when the area state is deter-
mined, a person rectangle, which surrounds the person area
that is detected from the moving images, is acquired and the
surface area of that person rectangle is determined. The Y
coordinate value (for example, the Y coordinate value of the
center of the person rectangle) of the person rectangle is
acquired, and the reference surface area which corresponds to
the'Y coordinate value is acquired using the reference surface
area acquiring information. The surface area of the person
rectangle is compared to the reference surface area, and if the
difference between the surface area of the person rectangle
and the reference surface area is equal to or more than a
predetermined threshold, the area state is determined as
group, and if the difference between the surface area of the
person rectangle and the reference surface area is less than the
threshold, the area state is determined as standalone.

[0097] A group non-display mode will be described below.
FIG. 9A and FIG. 9B are explanatory diagrams which explain
moving images which are displayed in a group non-display
mode, source moving images are shown in FIG. 9A and
moving images where the person area is changed to the mask
image are shown in FIG. 9B. The moving images are gener-
ated by moving image output controller 34 and displayed on
moving image display unit 48 of the monitoring screen which
is shown in FIG. 8A and FIG. 8B.

[0098] As shown in FIG. 7A and FIG. 7B, in the normal
playback mode the mask images are displayed in each person
area of group and standalone, but since the group mask image
is a person area which is configured by a plurality of people
and the shape of all of the people are not formed and since it
is not possible to easily ascertain the state and movement of
the people, in an application where the behavior of the people
is monitored, there are cases where the group mask image is
wasted, and furthermore becomes a hindrance to the work.
[0099] Insuch a case, as shown in FIG. 9A and FIG. 9B, it
is possible to select the group non-display mode where the
group mask image is not displayed. In the group non-display
mode, the person area where the area state is determined to be
standalone is changed to the mask image and displayed, but
the person area where the area state is determined to be group
is not displayed on the moving image, and the mask image of
only one type is used for standalone.

[0100] In this manner, according to the needs of the user,
when the group mask image is set so as not to be displayed, it
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is possible to improve the work effectiveness when monitor-
ing the behavior of people and it is possible to improve user
convenience.

[0101] Inthe present embodiment, as shown in FIG. 5, it is
possible to select the transparency of the mask image, and
when the transparency is set to 100%, since the group mask
image is in a state of not being displayed, the group mask
image may be set to correspond to the transparency setting
without particularly providing the group non-display mode.
[0102] In the first embodiment as above, positional infor-
mation which relates to a person area is acquired by detecting
people from captured moving images in person detector 37 of
person image analyzer 32, the area state which indicates the
state of people in the person area is determined in area state
determinator 38 based on positional information, the mask
image which corresponds to the area state is set in mask image
setter 35, output moving images, where a person area is
changed to a mask image which corresponds to the area state
is generated and output in moving image output controller 34
based on the positional information and the area state which
are output from person image analyzer 32, the mask image
which corresponds to the area state which indicates the state
of people in the person area is displayed, and since it is
possible to easily ascertain the state of people in the person
area using the mask image, it is possible for a user to effec-
tively perform work where the behavior of people is ascer-
tained from moving images and it is possible to reduce the
burden on a user in a case where the moving images span a
long period of time.

[0103] In the first embodiment, the area state is classified
according to the number of people which the person area is
configured by, and since it is possible to ascertain the number
of people which the person area is configured by using the
mask images which are displayed in the separate area states,
it is possible to further effectively perform work where the
behavior of people is ascertained from moving images.
[0104] In the first embodiment, in area state determinator
38, it is determined whether there is either group which is
configured by a plurality of people or standalone which is
configured by one person as the area state, the standalone
mask image has a person area which is configured by one
person and the shape of the person is formed, therefore, since
it is easy to ascertain the state and movement of the person, it
is possible to monitor behavior of the person in detail by
observing the standalone mask image. Since the group mask
image becomes a person area which is configured by a plu-
rality of people and the shapes of all of the people are not
formed, it becomes difficult to ascertain the state and move-
ment of the people, butitis possible to ascertain an area where
the people gather in the monitoring area by observing the
group mask image, for example, in a store it is possible to
ascertain an area where there is a great deal of customer focus
on expensive goods.

[0105] Inthe first embodiment, the mask image which cor-
responds to the area state is set in mask image setter 35
according to an input operation of the user who selects the
mask image which corresponds to the area state, and since it
is possible for auserto freely set the mask image, it is possible
to improve user convenience. Since it is possible to enhance
display of a mask image in an area state which is observed
according to the application by setting the mask image as
appropriate, it is possible for a user to effectively perform
work where the behavior of people or the state of the moni-
toring area is ascertained.
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[0106] In the first embodiment, since the mask images are
set such that the area state is identifiable by changing the
display element of at least one of color, shade, pattern, and
contour lines according to the area state, it is possible to easily
identify the area state of the person area due to differences in
the mask images.

[0107] In the first embodiment, in a case where the back-
ground image is generated by being updated from the cap-
tured moving images in background image generator 33,
output moving images where the transparent mask image is
superimposed on the background image are generated in
moving image output controller 34 and the mask image is
transparent, therefore, since the background image appears
transparent, it is possible to monitor the behavior of people
while viewing the circumstances of the monitoring area in
which the background image is photographed.

[0108] Inthefirst embodiment, since it is possible forauser
to appropriately select the transparency in addition to the type
of the mask image, it is possible to more appropriately
enhance display of the mask image in the area state which is
observed.

Second Exemplary Embodiment

[0109] A second embodiment will be described below.
Points which are not specifically referenced are the same as
the first embodiment.

[0110] FIG. 10 is a functional block diagram illustrating a
schematic configuration of PC 3 in a monitoring system
according to the second embodiment. In the second embodi-
ment, person image analyzer 32 is provided with person
tracker 39 in addition to person detector 37 and area state
determinator 38.

[0111] Person detector 37 detects a person frame (a rect-
angle which encloses the upper half of the body of a person)
in each frame of the captured moving images, and positional
information of the person frame (information which relates to
the position and the size of the person frame) is acquired.
Person tracker 39 associates the positional information of the
person frame which is acquired in person detector 37, that is,
a process is performed where the positional information of
the person frame is acquired in each frame (time) which
relates to the same person. A process is performed in area state
determinator 38 where the area state of the person area is
determined based on positional information of person frames
of each person who is acquired by person tracker 39.

[0112] Area state determination which is performed using
area state determinator 38 shown in FIG. 10 will be described
below. FIG. 11A and FIG. 11B are explanatory diagrams
which explain the essence of area state determination which is
performed using area state determinator 38.

[0113] In the second embodiment, in the same manner as
the first embodiment, a process is performed in area state
determinator 38 where the person area is determined to be
either group or standalone, but different to the first embodi-
ment, in the second embodiment, the area state is determined
based on the person tracker result using person tracker 39.
[0114] As shown in FIG. 11A, in a case where two people
are separated and the person frame area (the area which is
enclosed by the person frame) of each person who is detected
from the moving images not overlap, the area state is deter-
mined as standalone. As shown in FIG. 11B, in a case where
two people are close and the person frame areas overlap, the
overlap ratio of the person frame areas (the proportion that
person frame areas overlap with one another) is determined,
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the overlap ratio is compared with a predetermined threshold
(forexample 20%), if the overlap ratio is equal to or more than
the threshold the area state is determined as group, and if the
overlap ratio is less than the threshold the area state is deter-
mined as standalone.

[0115] In the state where a plurality of people overlap on
the moving images, there are cases where the plurality of
people cannot be detected one by one, in that case, since
person detection fails and it is not possible to acquire the
person frames, it is not possible to perform area state deter-
mination. In the present embodiment, area state determina-
tion is performed based on person tracker information which
is acquired in person tracker 39.

[0116] In person tracker 39, in a case where positional
information is acquired in each frame (time) for each person
and person detection by frame fails in a state where the
plurality of people overlap, the positional information in
those frames is estimated from the positional information
which is acquired in the plurality of frames directly before.
Due to this, even in a state where a plurality of people overlap
on the moving images, it is possible to reliably perform area
state determination.

[0117] In the second embodiment, since positional infor-
mation of a person frame is acquired for each person in person
tracker 39 of person image analyzer 32, and the area state of
the person area is determined in area state determinator 38
based on the positional information of a person frame which
is acquired for each person by person tracker 39, it is possible
to determine the area state of the person area with good
precision.

Third Exemplary Embodiment

[0118] A third embodiment will be described below. Points
which are not specifically referenced are the same as the first
embodiment.

[0119] FIG. 12 is a functional block diagram illustrating a
schematic configuration of PC 3 in a monitoring system
according to the third embodiment. In the third embodiment,
in the same manner as the first embodiment, it is possible to
display mask images with separate area states (group and
standalone), furthermore, it is possible to display mask
images with separate attributes (male and female), and person
image analyzer 32 is provided with attribute determinator 40
in addition to person detector 37, person tracker 39, and area
state determinator 38.

[0120] In attribute determinator 40, attributes are deter-
mined for each person who the person area is configured by,
and the attributes of the entirety of the person area are deter-
mined based on the attributes of each person. The determina-
tion process for attributes of each person which is performed
by attribute determinator 40 may use a known image recog-
nition technique.

[0121] In a case where the area state is standalone, the
attributes of each person who the person area is configured by
are set as the attributes of the person area. In a case where the
area state is group, the attributes of the entirety of the person
area are determined from the attributes of each of the plurality
of people who the person area is configured by. For example,
the attributes of the entirety of the person area are determined
from the proportion of people with the attribute. A group
which is mainly configured by males is set as a male group,
and the entirety of the person area is set as male, and a group
which is mainly configured by females is set as a female
group, and the entirety of the person area is set as female.
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[0122] In the state where a plurality of people overlap on
the moving images, there are cases where the plurality of
people cannot be detected one by one, in that case, since
person detection fails and it is not possible to acquire the
attributes, it is not possible to perform attribute determina-
tion. In the present embodiment, attribute determination is
performed based on person tracker information which is
acquired in person tracker 39.

[0123] Positional information is acquired in each frame
(time) for each person in person tracker 39, and attributes are
determined for each person who is tracked by person tracker
39 in attribute determinator 40. In a case where person detec-
tion by frame in the state where a plurality of people overlap
fails, in attribute determinator 40, people are specified who
the person area is configured by where the plurality of people
overlap and are determined to be group from positional infor-
mation of each person directly before, and attributes of the
entirety of the person area are determined from attributes of
each person who the person area is configured by.

[0124] A process is performed in mask image setter 35
where mask images with separate area states and separate
attributes are set according to a user input operation where
mask images with separate area states and separate attributes
are selected. Mask images with separate area states and with
separate attributes may be set in advance.

[0125] A process is performed in moving image output
controller 34 where output moving images where person
areas which are changed to mask images with separate area
states and separate attributes based on the positional informa-
tion, the area state, and the attributes of each person which are
output from person image analyzer 32, and in the output
moving images, mask images of each person area are dis-
played such that the area state and attributes are identifiable
on one background image.

[0126] Inthe third embodiment, the mask image is set such
that the area state and the attributes are identifiable by chang-
ing the display element of at least one of color, shade, pattern,
and contour lines according to the area state and the attributes,
and in the same manner to the first embodiment, an inner
section of the contour lines in the person area may be covered
by a transparent image.

[0127] A monitoring screen which is displayed on monitor
4 will be described below. FIG. 13 is an explanatory diagram
illustrating the monitoring screen which is displayed on
monitor 4.

[0128] Even in the third embodiment, the monitoring
screen which is substantially the same as the first embodiment
(refer to FIG. 4) is displayed on monitor 4, on the monitoring
screen, the mask images which are set for each area state and
attribute are displayed in legend display unit 47. The output
moving images which are generated by moving image output
controller 34, that is, moving images where the person area is
changed to the mask images with separate area states and
separate attributes are displayed on moving image display
unit 48.

[0129] An operation where mask images with separate area
states and with separate attributes are set will be described
below. FIG. 14 is an explanatory diagram illustrating a mask
image settings screen which is displayed on monitor 4.
[0130] The mask image settings screen is used for desig-
nating a mask image with separate area states and separate
attributes by a user, and area state selection section 71,
attribute selection section 72, mask image selection section
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73, set button 74, and set content display unit 75 are provided
on the mask image settings screen.

[0131] In area state selection section 71, a user selects the
area state (group and standalone) from a pull-down menu. In
attribute selection section 72, a user selects the attributes
(gender) using a pull-down menu. In mask image selection
section 73, a user selects mask images from a tile menu which
correspond to an area state which is selected by area state
selection section 71 and attributes which are selected by
attribute selection section 72.

[0132] When the mask images which correspond to the area
states and attributes in area state selection section 71, attribute
selection section 72, and mask image selection section 73 are
selected and set button 74 is operated, settings content, that is,
mask images with separate area states and with separate
attributes are displayed on set content display unit 75.
[0133] Moving images where the person area is changed to
the mask image will be described below. FIG. 15A and FIG.
15B are explanatory diagrams which explain moving images
where the person area is changed to the mask images, source
moving images are shown in FIG. 15A and moving images
where the person area is changed to the mask images are
shown in FIG. 15B. The moving images are generated by
moving image output controller 34 and displayed on moving
image display unit 48 of the monitoring screen which is
shown in FIG. 13.

[0134] In the third embodiment, in the same manner as the
first embodiment (refer to FIG. 7A and FIG. 7B), output
moving images where the person area is changed to the mask
images are displayed, but particularly in the third embodi-
ment, the person area is changed to mask images with sepa-
rate area states (group and standalone) and with separate
attributes (male and female).

[0135] As shown in FIG. 15A, with regard to the moving
images, person areas which are configured by people P2 to P5
and person areas which are configured by people P7 and P8
are set as the person areas where the area state is group, since
the person areas which are configured by people P2 to P5 are
mainly configured by males, the attributes are determined to
bemale, and as shown in FIG. 15B, the person area is changed
to group and male mask images. Since the person areas which
are configured by people P7 and P8 are configured by only
females, the attributes are determined to be female, and the
person area is changed to group and female mask images.
[0136] In the third embodiment as above, attributes of the
person area are determined in attribute determinator 40 of
person image analyzer 32, mask images which correspond to
the area state and the attributes are set in mask image setter 35,
output moving images, where a person area is changed to
mask images which correspond to the area state and
attributes, are generated and output in moving image output
controller 34, and separate mask images with separate
attributes, for example male and female are displayed, there-
fore, since it is possible to easily ascertain attributes of the
person area using mask images, it is possible for a user to
effectively perform work where the behavior of people is
ascertained for each attribute.

[0137] In the third embodiment, attributes are classified
only as gender, but other attributes such as age (age group),
ethnicity, classification as adult or child, profession (office
lady or salary man) may be classified, furthermore, a plurality
of types of attributes may be classified in combination. Mask
images are set with main attributes (male or female) as
attributes of group mask images, but in a case where a plu-
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rality of attributes which are included in group are equal,
attributes may be determined to be mixed and separate mask
images set.

[0138] Separate examples which relate to area states of the
person area will be described below. FIGS. 16A, 16B, 17A,
17B, 18A, 18B, 19A, and 19B are explanatory diagrams
which illustrate separate examples which relate to the area
state of the person area, each A diagram indicates a source
mask image and each B diagram indicates a moving image
where the person area is changed to the mask image.

[0139] Inembodiments 1 to 3, inarea state determinator 38,
either of group where the person area is configured by a
plurality of people or standalone where the person area is
configured by one person is determined as the area state, that
is, the area state is classified by the number of people being
determined as either one person or two people or more, but the
number of people which is the classification reference may be
changed.

[0140] FIG. 16A and FIG. 16B show examples where the
number of people which is an area state classification refer-
ence is changed. In the examples, the area state is determined
as group in a case where there are three or more people and the
area state is determined as standalone in a case where there
are two or less people. In this case, as shown in FIG. 8A and
FIG. 8B, when the number of people which the person area is
configured by is determined, area state determination may be
performed by the reference surface area which is compared to
the surface area of the person rectangle being set to a size
which is equivalent to the area of the person area of two
people.

[0141] As shown in FIGS. 16A and 16B, in the moving
images, four people of people P2 to P5 overlap or two people
of people P6 and P7 overlap. In the person area which is
configured by four people of P2 to P5, the area state is deter-
mined as group and is changed to the group mask image, but
in the person area which is configured by two people of P6
and P7, the area state is determined as standalone and is
changed to the standalone mask image.

[0142] In the person area which is configured by two
people, since it is possible to easily determine whether there
are one or two people, it is possible to ascertain the state and
the movement of the people to a certain extent. For this
reason, in a case where display of the standalone mask image
is enhanced in an application where the state and movement
of people is ascertained, when the person area which is con-
figured by two people is set to standalone as well as the person
area which is configured by one person, it is possible to
ascertain the state and movement of more people by more
person mask images enhancing display.

[0143] In a case where two people pass one another, a
phenomenon where two people overlap frequently occurs,
when only a person area which is configured by one person is
set to standalone, it becomes difficult to view the mask images
which change frequently when the moving images are played
back, but when a person area which is configured by two
peopleis also set to standalone, it is possible to avoid the mask
images changing frequently.

[0144] In the present embodiment, the area states of the
person area are classified into two, but the area state of the
person area may classify the area state of the person area into
three or more according to the number of people that the
person area is configured by.

[0145] FIG. 17A and FIG. 17B show examples where the
area state is classified according to a distance between each
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person. In the example, group is determined in a case where
the distance between people is small and standalone is deter-
mined in a case where the distance between people is large.
That is, in the moving images, group is setin a case where one
person area is configured by a plurality of people due to the
person areas overlapping, and furthermore, even in the person
area which is configured by one person, group is set in a case
where a separate person is close by. Standalone is set in a case
where there is no separate person close by.

[0146] As shown in FIGS. 17A and 17B, since one person
area is configured by two people P3 and P4 overlapping, the
person area is changed to the group mask image. The person
P2 configures the person area independently, but since the
separate people P3 and P4 are close by, the person area is
changed to the group mask image. In the same manner, people
P6 and P7 each configure the person area and are independent
from one another, but since the people P6 and P7 are close to
one another, the person area is changed to the group mask
image. Since there are no separate people close to the people
P1 and P5, the person area is changed to the standalone mask
image.

[0147] When the area state is classified according to the
distance between each of the people, it is possible to deter-
mine by eye a mixed state inside the store, that is, an area
which is mixed and an area which is inactive.

[0148] Inthis case, the area state may be determined by the
distance to the center of the person area. That is, a distance of
people to one another is determined from the position of the
person (the center position of the person frame), the distances
of the people to one another are compared to a reference
distance, group is determined if the distance of the people to
one another is less than the predetermined reference distance,
and standalone is determined if the distance of the people to
one another is more than or equal to the predetermined refer-
ence distance. In this case, since the sizes of the one person
person areas are different according to the position on the
moving images, the reference distance may be set according
to the position on the moving images (for example, Y coor-
dinate values).

[0149] Area states may be classified into three: a case
where one person area is configured by people who overlap in
the moving images such as P3 and P4 in FIG. 17A and FIG.
17B; a case where separate people are present close by such as
people P2, P6, and P7 in FIG. 17A and FIG. 17B; and a case
where separate people are not present close by such as people
P1and P5in FIG. 17A and FIG. 17B. Dueto this, itis possible
ascertain the mixed state inside the store in more detail.
[0150] In each of the first to third embodiments and the
separate examples, the area state is classified according to the
number of people which the person area is configured by, but
in addition to classifying the area state based on such a num-
ber, it is possible to classify the area state in various person
states.

[0151] FIG. 18A and FIG. 18B show examples where the
area state is classified according to presence or absence of
movement of each person. In the examples, different mask
images are set according to the presence or absence of move-
ment of people by setting the person area which is configured
by people who are stationary or who barely move as an area
state of “no movement” and setting the person area which is
configured by people who are moving as an area state of
“movement”.

[0152] As shown in FIGS. 18A and 18B, since the people
P1, P3, and P4 stop and stand before the display shelving to
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assess goods, the people are stationary or barely move, there-
fore the person area is determined as “no movement” and the
person area is changed to “no movement” mask image. The
people P2, P5, and P6 walk around looking for goods, and
since the people go toward the register counter or the exit
there is movement, therefore the area state is determined as
“movement”, and the area state is changed to “movement”
mask image.

[0153] When the area state is classified according to pres-
ence or absence of movement of people, it is possible to
determine by eye between people who are moving and people
who are not moving due to the mask image. It is possible to
easily identify an area where the movement of people is small
and an area where the movement of people is great inside the
store from the changed circumstances of the mask image
when the moving images are played back.

[0154] In this case, a tracking result by person tracker 39,
that is, presence or absence of movement of people may be
determined based on positional information in each frame
(time) for each person.

[0155] In the examples, two area states are classified by
whether the people move, but the area states may be classified
into three or more due to the extent of movement of people.

[0156] FIG. 19A and FIG. 19B show examples where the
area state is classified according to the movement direction of
people. In the examples, out of the people who move, person
areas which are configured by people who move from the
front side to the back side viewed from camera 1 are set to an
area state “movement to the back side”, person areas which
are configured by people who move from the back side to the
front side are set to an area state “movement to the front side”,
and mask images are set which are different according to the
movement direction of the people.

[0157] As shown in FIGS. 19A and 19B, since the person
PS5 moves from the front side to the back side, the area state is
determined as “movement to the back side” and changed to
the “movement to the back side” mask image. Since the
people P2 and P6 move from the back side to the front side,
the area state is determined as “movement to the front side”
and changed to the “movement to the front side” mask image.
Since the people P1, P3, and P4 are stationary, the area state
is determined as “no movement” and changed to the “no
movement” mask image.

[0158] When classifying the area state according to the
movement direction of people, it is possible to determine the
movement direction of people by eye using the mask image.
It is possible to easily ascertain the flow of people inside the
store from the changed circumstances of the mask images
when the moving images are played back.

[0159] In this case, the movement direction may be deter-
mined based on the tracking result by person tracker 39, that
is, positional information in each frame (time) for each per-
son.

[0160] It is possible to classify the area state according to
presence or absence of movement and the movement direc-
tion of the people, but in addition the area state may be
classified according to the orientation of the faces of the
people. It is possible to acquire the orientation of the faces of
the people using a known person recognition technique, and
when the area state is classified according to the orientation of
the faces of the people, it is possible to ascertain the degree of
customer focus or the like which with regard to goods using
the mask images.
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[0161] The present embodiment is described above based
on specific embodiments, but the embodiments are only
examples, and the present invention is not limited by these
embodiments. Each configuring element of the monitoring
device, monitoring system, and monitoring method accord-
ing to the present invention which is shown in the embodi-
ments above is not necessarily essential, and it is possible to
select, as appropriate, at least limited to not departing from
the range of the present invention.

[0162] For example, in each embodiment, an example of a
retail store such as a convenience store is described, but the
invention is not limited to such a retail store, and it is possible
to apply the invention to a store with a business form other
than a retail store. An application is possible where a moni-
toring area other than a store is set as a target.

[0163] In each of the embodiments, as shown in FIG. 2,
camera 1 are set as omnidirectional camera which has a 360
degree capturing range using a fish-eye lens, but it is also
possible to use a camera which has a predetermined angle of
view, a so-called box camera.

[0164] In each of the embodiments, output moving images
are generated where mask images for each person are super-
imposed on the background image, but a configuration is also
possible where only the mask images are displayed and the
background image is not displayed.

[0165] Ineach of the embodiments, necessary setting mat-
ter is input by selecting a pull-down menu or a tile menu, but
the invention is not limited thereto, an appropriate input sec-
tion may be provided on the screen, and a radio button or the
like may be selected and it may be possible to directly input a
number value.

[0166] Ineach of the embodiments, various configurations
are shown which have respective characteristics, but these
configurations are not limited to the combinations which are
shown in each embodiment, and it is also possible to combine
configurations which are shown separately in each embodi-
ment, as appropriate.

[0167] In each of the embodiments, processes which are
necessary for monitoring is carried out in PC 3 which is
provided in a store, but as shown in FIG. 1, this necessary
processes may be carried out in PC 11 which is provided at a
head office or in cloud computer 21 which configures the
cloud computing system. The necessary processes may be
shared between a plurality of information processing devices
and information may be delivered between the plurality of
information processing devices via a communication
medium such as an IP network or a LAN. In this case, the
monitoring system is configured by the plurality of informa-
tion processing devices which share the necessary processes.
[0168] In such a configuration, out of the necessary pro-
cesses in monitoring, at least a process where a computation
amount is great, for example a person detection process, may
be performed in PC 3 which is provided in a store. When
configuring in such a manner, since a data amount of infor-
mation which is necessary in remaining processes can be
reduced, even if remaining processes are carried out in an
information processing device which is installed at a location
which is different to a store, for example, PC 11 which is
installed in a head office, since it is possible to reduce the
communication load, operation of a system becomes easy
using a wide-area network connection form.

[0169] Out of the necessary processes in monitoring, at
least a process where a computation amount is great, for
example a person detection process, may be performed in
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cloud computer 21. When configuring in such a manner, since
the remaining processes require a small amount of computa-
tion, a high-speed information processing device at the user
side such as a store is unnecessary and it is possible to reduce
the cost which is a burden to the user.

[0170] All of'the necessary processes may be performed on
cloud computer 21, or alternatively, at least a moving image
output control process out of the necessary processes may be
shared with cloud computer 21, when configuring in this
manner, aside from PC 3 and PC 11 which are provided in the
store and the head office, it is possible to display the moving
images even on a portable terminal such as smartphone 22 or
tablet terminal 23, and thereby it is possible to confirm the
circumstances inside the store at an arbitrary location such as
an external destination other than the store or the head office.
[0171] In the present embodiment, along with carrying out
processes necessary in monitoring in PC 3 which is installed
in the store, necessary input and output is performed in PC 3
by displaying a monitoring screen or a mask image settings
screen on monitor 4 of PC 3, but necessary input and output
may be performed in a separate information processing
device to the information processing device which carries out
the necessary processes in monitoring, for example, in PC 11
which s installed at the head office or a portable terminal such
as tablet terminal 23.

[0172] 4K televisions and the like which pursue high image
quality for monitors have been developed in recent years, it is
possible to improve person identification performance by
adopting a camera which corresponds to such a 4K television,
and even in an environment where there are many people, it is
possible for a user to easily ascertain the behavior of people
from mask playback moving images.

[0173] The monitoring device, monitoring system, and
monitoring method according to the present invention are
useful as a monitoring device, a monitoring system, and a
monitoring method where it is possible for a user to effec-
tively perform work where the behavior of people is ascer-
tained from moving images in a monitoring area, which have
an effect whereby it is possible to reduce a burden on a user in
a case where the moving images span a long period of time,
and where output moving images, where a person area which
is detected from captured moving images in a monitoring area
is changed to a mask image, are generated and output.

What is claimed is:

1. A monitoring device which generates and outputs output
moving images, where person areas which are detected from
captured moving images in a monitoring area are changed to
mask images, the device comprising:

a processor, and

a memory which stores instructions,

wherein a configuration when the processor executes the

instructions which are stored in the memory, includes:
aperson image analyzer which has a person detector which
detects people from the captured moving images and
acquires positional information which relates to the per-
son areas, and an area state determinator which deter-
mines the area states which show the state of people in
the person area based on the positional information;

a mask image setter which sets the mask image which

corresponds to the area state; and

a moving image output controller which generates and

outputs the output moving images where person areas
are changed to the mask images which correspond to the
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area state based on the positional information and the
area states which are output from the person image ana-
lyzer.
2. The monitoring device of claim 1,
wherein the area state is classified according to the number
of people that the person area is configured by.
3. The monitoring device of claim 2,
wherein the area state determinator determines either
group which is configured by a plurality of people or
standalone which is configured by one person as the area
state.
4. The monitoring device of claim 1,
wherein the mask image setter sets the mask image which
corresponds to the area state according to an input opera-
tion by a user who selects the mask image which corre-
sponds to the area state.
5. The monitoring device of claim 1,
wherein the person image analyzer further has an attribute
determinator which determines attributes of the person
area,
the mask image setter sets the mask image which corre-
sponds to the area state and the attributes, and
the moving image output controller generates and outputs
the output moving images, where the person areas are
changed to the mask images which correspond to the
area state and the attributes.
6. The monitoring device of claim 1,
wherein the mask image enables the area state to be iden-
tified by changing the display element of at least one of
color, shade, pattern, and contour lines according to the
area state.
7. The monitoring device of claim 1, further comprising:
a background image generator which generates a back-
ground image from the captured moving images,
wherein the moving image output controller generates the
output moving images where the mask image which has
transparency is superimposed on the background image.
8. A monitoring system which generates and outputs output
moving images obtained by changing person areas which are
detected from captured moving images in a monitoring area
to mask images, the system comprising:
a camera which captures a monitoring area; and
a plurality of information processing devices,
wherein any one of the plurality of information processing
devices has a processor and a memory which stores
instructions, and
the processor, when executing the instructions which are
stored in the memory, includes:
aperson image analyzer which has a person detector which
detects people from the captured moving images by the
camera and acquires positional information which
relates to the person areas, and an area state determinator
which determines the area states which indicate the state
of people in the person area based on the positional
information;
a mask image setter which sets the mask image which
corresponds to the area state; and
a moving image output controller which generates and
outputs the output moving images where person areas
are changed to the mask images which correspond to the
area state based on the positional information and the
area states which are output from the person image ana-
lyzer.
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9. A monitoring method which causes an information pro-
cessing device to execute a process where output moving
images, where a person area which is detected from captured
moving images in a monitoring area is changed to a mask
image, are generated and output,

wherein a step when the processor of the information pro-
cessing device executes instructions stored in a memory,
includes:

a step of executing a process where a person is detected
from the captured moving images and positional infor-
mation which is related to the person area is acquired and
aprocess where an area state which indicates the state of
people in the person area is determined based on the
positional information;

a step of setting the mask image which corresponds to the
area state; and

a step of generating and outputting the output moving
images, where the person area is changed to the mask
image which corresponds to the area state based on the
positional information and the area state.
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