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(57) ABSTRACT

The present disclosure relates to an information processing
device, an information processing method, a program, and a
watching system that enable determination of a specific
region, such as the region occupied by a bed, in accordance
with a captured image.

An information processing device as an aspect of the present
disclosure includes: a moving object detection unit that
detects a moving object in a captured image; a stay area
information holding unit that holds stay area information
indicating the position of the moving object detected in the
captured image; a stay frequency map generation unit that
extracts the stay area information corresponding to a pre-
determined time period from time-series stay area informa-
tion being held, and generates a stay frequency map by
combining the extracted stay area information; and a specific

A61B 5/11 (2006.01) region determination unit that determines a specific region
AG6IB 5/00 (2006.01) having a high stay frequency regarding the moving object,
GO6T 7/246 (2006.01) in accordance with the generated stay frequency map. The
GOG6K 9/00 (2006.01) present disclosure can be applied to watching systems
GOSB 21/04 (2006.01) installed in elderly care facilities and the like, for example.
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FIG. 4

aTT
(" WATCHNGPROCESSSTART )

9

START CAPTURIG AGE OF INSIDE OF ROOM |5

ey
L

PERFORM MOVING OBJECT 52
EXTRACTIONTTRACKING PROCESS

i

PERFORM COORDINATE CALCULATION |53

¥
WAKE STAYAREADETERMNATION |94
AND PERFORM DATABASE UPDATE

g

| IT 15 TIME TO UPDATE o S
SPECIFIC REGION DATABASE? YES
NO 6

SPECHFIC REGION DETERMINATION
AND DATABASE UPDATE

J

s

'
PERFORM BEHAVIOR RECOGNITION BROCESS |57

MO S8
ve-w~< IS BEHAVIOR/STATE T0 BE REPORTED? >

VES
W Al
REPORTABNORMALTYTOSERVER |9




US 2019/0104972 A1

a3
=
i

§

Dt

ANZENIGH NODY 4

SUNOH SIS ENUNG dvi AONSNDEYL AYIS

7

-

oz
P
e,

LAt

£

ST INEDTSTY LV BV VIS
astemme - (I AONINDTRS AVES 40 NOILWHINZD O

Apr. 11,2019 Sheet 4 of 7

t i 3

NOUYNIREL 0 YRV VLS O WHOZSNYAL JIVNIGHO00 &

i
{

NOUOVELE LSPGO ONIAGK ¥

G Ol

Patent Application Publication




Patent Application Publication  Apr. 11,2019 Sheet 5 of 7 US 2019/0104972 A1

FIG. 6
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FIG. 7
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INFORMATION PROCESSING DEVICE,
INFORMATION PROCESSING METHOD,
PROGRAM, AND WATCHING SYSTEM

TECHNICAL FIELD

[0001] The present disclosure relates to an information
processing device, an information processing method, a
program, and a watching system, and more particularly, to
an information processing device, an information processing
method, a program, and a watching system that are installed
in an elderly care facility or the like and can be suitably used
to watch the states of care-receivers, for example.

BACKGROUND ART

[0002] In an elderly care facility or the like, for example,
a watching system formed with a camera and the like is
installed in the rooms of care-receivers, to watch the states
(such as sleeping, waking up (hereinafter also referred to as
leaving the bed), falling, and leaving the room) of the
care-receivers.

[0003] Conventionally, to install a watching system so that
the watching system can correctly detect a care-receiver
leaving the bed, it is necessary to adjust the orientation of the
camera while checking a captured image, and manually
designate the region of the bed in the captured image on the
monitor, prior to the start of operation of the watching
system (see Patent Document 1, for example).

CITATION LIST

Patent Document

[0004] Patent Document 1: Japanese Patent Application
Laid-Open No. 2014-182409

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0005] The above mentioned task of adjusting the orien-
tation of the camera and manually designating the region of
the bed is very troublesome in an elderly care facility or the
like that has a large number of rooms. Also, in a case where
the room layout is changed, a similar task is again required.
[0006] The present disclosure is made in view of such
circumstances, and aims to estimate a specific region such as
a bed in accordance with a captured image formed by
imaging the entire room from above.

Solutions to Problems

[0007] An information processing device as a first aspect
of the present disclosure includes: a moving object detection
unit that detects a moving object in a captured image; a stay
area information holding unit that holds stay area informa-
tion indicating the position of the moving object detected in
the captured image; a stay frequency map generation unit
that extracts the stay area information corresponding to a
predetermined time period from time-series stay area infor-
mation being held, and generates a stay frequency map by
combining the extracted stay area information; and a specific
region determination unit that determines a specific region
having a high stay frequency regarding the moving object,
in accordance with the generated stay frequency map.
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[0008] The stay frequency map generation unit may
extract, from time-series stay area information being held,
the stay area information corresponding to a predetermined
time period determined in accordance with time informa-
tion, and generate a stay frequency map by combining the
extracted stay area information.

[0009] The time information includes a time schedule of a
facility in which the information processing device is being
used.

[0010] The stay frequency map generation unit may
extract, from time-series stay area information being held,
the stay area information corresponding to a predetermined
time period determined in accordance with moving object
information about the moving object, and generate a stay
frequency map by combining the extracted stay area infor-
mation.

[0011] The moving object information may include the
respiration rate and/or the heart rate of a living body as the
moving object.

[0012] The information processing device as the first
aspect of the present disclosure may further include a
moving object information acquisition unit that acquires the
moving object information by sensing the imaging range of
the captured image.

[0013] The information processing device as the first
aspect of the present disclosure may further include an
imaging unit that forms the captured image.

[0014] The information processing device as the first
aspect of the present disclosure may further include an
illumination unit that illuminates the imaging range of the
captured image with visible light and/or invisible light.
[0015] The information processing device as the first
aspect of the present disclosure may further include a
behavior recognition unit that performs behavior recognition
on the moving object, in accordance with the captured image
and the specific region in the captured image.

[0016] The information processing device as the first
aspect of the present disclosure may further include a
reporting unit that reports a result of recognition of a
behavior of the moving object.

[0017] An information processing method as the first
aspect of the present disclosure is an information processing
method implemented in an information processing device,
and causes the information processing device to carry out: a
moving object detection step of detecting a moving object in
a captured image; a stay area information holding step of
holding stay area information indicating the position of the
moving object detected in the captured image; a stay fre-
quency map generation step of extracting the stay area
information corresponding to a predetermined time period
from time-series stay area information being held, and
generating a stay frequency map by combining the extracted
stay area information; and a specific region determination
step of determining a specific region having a high stay
frequency regarding the moving object, in accordance with
the generated stay frequency map.

[0018] A program as the first aspect of the present disclo-
sure causes a computer to function as: a moving object
detection unit that detects a moving object in a captured
image; a stay area information holding unit that holds stay
area information indicating the position of the moving object
detected in the captured image; a stay frequency map
generation unit that extracts the stay area information cor-
responding to a predetermined time period from time-series



US 2019/0104972 Al

stay area information being held, and generates a stay
frequency map by combining the extracted stay area infor-
mation; and a specific region determination unit that deter-
mines a specific region having a high stay frequency regard-
ing the moving object, in accordance with the generated stay
frequency map.

[0019] In the first aspect of the present disclosure, a
moving object in a captured image is detected, stay area
information indicating the position of the moving object
detected in the captured image is held, the stay area infor-
mation corresponding to a predetermined time period is
extracted from time-series stay area information being held,
a stay frequency map is generated by combining the
extracted stay area information, and a specific region with a
high stay frequency regarding the moving object is deter-
mined in accordance with the generated stay frequency map.
[0020] A watching system as a second aspect of the
present disclosure includes: an imaging unit that forms a
captured image; an illumination unit that illuminates the
imaging range of the imaging unit with visible light and/or
invisible light; a moving object detection unit that detects a
moving object in a captured image; a stay area information
holding unit that holds stay area information indicating the
position of the moving object detected in the captured
image; a stay frequency map generation unit that extracts the
stay area information corresponding to a predetermined time
period from time-series stay area information being held,
and generates a stay frequency map by combining the
extracted stay area information; and a specific region deter-
mination unit that determines a specific region having a high
stay frequency regarding the moving object, in accordance
with the generated stay frequency map.

[0021] In the second aspect of the present disclosure, a
captured image is formed, a moving object in the captured
image is detected, stay area information indicating the
position of the moving object detected in the captured image
is held, the stay area information corresponding to a prede-
termined time period is extracted from time-series stay area
information being held, a stay frequency map is generated
by combining the extracted stay area information, and a
specific region with a high stay frequency regarding the
moving object is determined in accordance with the gener-
ated stay frequency map.

Effects of the Invention

[0022] According to the first and second aspects of the
present disclosure, it is possible to estimate a specific region,
such as a bed, in accordance with a captured image.

BRIEF DESCRIPTION OF DRAWINGS

[0023] FIG. 1 is a diagram showing an example of instal-
lation of a watching system to which the present disclosure
is applied.

[0024] FIG. 2 is a diagram showing an example of a
captured image.

[0025] FIG. 3 is a block diagram showing an example
configuration of the watching system.

[0026] FIG. 4 is a flowchart for explaining the watching
system.
[0027]
system.
[0028] FIG. 6 is a flowchart for explaining a specific
region determination process in detail.

FIG. 5 is a diagram for explaining the watching
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[0029] FIG. 7 is a flowchart for explaining a modification
of the specific region determination process in detail.
[0030] FIG. 8 is a block diagram showing an example
configuration of a general-purpose computer.

MODE FOR CARRYING OUT THE INVENTION

[0031] The following is a detailed description of the best
mode for carrying out the present disclosure (hereinafter
referred to as the embodiment), with reference to the draw-
ings.

Watching System as an Embodiment of the Present
Disclosure

[0032] FIG. 1 is a diagram showing an example of instal-
lation of a watching system as an embodiment of the present
disclosure. The watching system 10 is incorporated into a
ceiling light attached to the ceiling or the like of each room
in an elderly care facility or the like, for example. The
watching system 10 captures an image of the inside of a
room from a higher viewpoint, detects the behavior/state of
amoving object (a care-receiver 1 in this case) in accordance
with the resultant captured image, and reports the detection
result to the caregiver side. To sense behaviors and states,
the watching system 10 has the function of determining a
specific region such as a bed 2 on which the moving object
often stays.

[0033] Note that the entire watching system 10 may be
incorporated into the ceiling light, or only part of the
watching system 10 (an imaging unit 11, an illumination unit
12, a moving object information sensing unit 19, and the
like, which will be described later) may be incorporated into
the ceiling light. Alternatively, the entire or part of the
watching system 10 may be installed, separately from the
ceiling light, in the ceiling, an upper portion of a wall
surface, or the like.

[0034] FIG. 2 shows an example of a captured image. As
shown in this drawing, imaging is performed from the
ceiling, so that the entire room falls within the imaging
range. Furthermore, there are fewer obstacles in the view
from the ceiling. Accordingly, it becomes easier to deter-
mine the position (two-dimensional coordinates) of the
care-receiver in the room.

[0035] <Example Configuration of the Watching System
10>
[0036] FIG. 3 shows an example configuration of the

watching system 10.

[0037] The watching system 10 includes an imaging unit
11, an illumination unit 12, an image processing unit 13, a
moving object extraction/tracking unit 14, a stay area deter-
mination unit 15, a stay area database 16, a specific region
determination unit 17, and a specific region database 18. The
watching system 10 further includes a moving object infor-
mation sensing unit 19, an information processing unit 20, a
moving object information database 21, a behavior recog-
nition unit 22, a report determination unit 23, a network
control unit 24, and a video database 25.

[0038] The imaging unit 11 is formed with a digital
camera or the like disposed in a ceiling light on the ceiling
of a room as shown in FIG. 1, for example. The imaging umt
11 captures an image of the entire room from a higher
viewpoint at a predetermined frame rate, and sequentially
outputs the resultant data to the image processing unit 13.
The illumination unit 12 is formed with an LED light or the
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like also serving as the ceiling light on the ceiling of the
room as shown in FIG. 1, and illuminates the imaging range
of the imaging unit 11 with visible light or invisible light (TR
light).

[0039] The image processing unit 13 performs image
processing, such as development, adjustment of gradation
and color tone, a noise reduction process, distortion correc-
tion, and size conversion, on the image data obtained from
the imaging unit 11, and outputs the resultant captured image
to the subsequent stage.

[0040] The moving object extraction/tracking unit 14
extracts a moving object (specifically, a care-receiver in
most cases) from the captured image, and tracks the moving
object. The stay area determination unit 15 divides the inside
of the imaging screen into a plurality of areas, and deter-
mines to which of the plurality of the areas the coordinates
of the extracted moving object belong. The stay area data-
base 16 records and holds stay area information indicating in
time series the area to which the coordinates of the moving
object belong, which has been determined by the stay area
determination unit 15.

[0041] The specific region determination unit 17 deter-
mines a specific region (the region occupied by a bed, for
example) in the captured image, using time information
and/or moving object information, as well as the stay area
information.

[0042] Here, the time information refers to a time schedule
or the like in the elderly care facility in which the watching
system 10 is installed. Specifically, the time information
includes information about the time periods for meals,
bathing, sleeping, and the like. Moving object information
refers to information about the heart rate, the respiration
rate, and the like of the care-receiver obtained by sensing.
The specific region database 18 records and holds the
specific region determined by the specific region determi-
nation unit 17.

[0043] The moving object information sensing unit 19
acquires vital signs such as the heartbeat and the respiration
of the moving object, which is a living body, by non-contact
sensing using millimeter waves, microwaves, or the like.
The information processing unit 20 performs predetermined
information processing, to convert the unprocessed vital
signs acquired by the moving object information sensing
unit 19 into the moving object information about the heart
rate, the respiration rate, and the like. The moving object
information database 21 records and holds the converted
moving object information in time series.

[0044] The behavior recognition unit 22 recognizes the
behavior (such as sleeping, leaving the bed, falling, or
leaving the room) of the moving object (a care-receiver in
most cases) extracted from the captured image. The report
determination unit 23 determines whether or not the result of
the behavior recognition is a behavior or a state that needs
to be reported. If it is determined that the result of the
behavior recognition needs to be reported, the report deter-
mination unit 23 notifies the network control unit 24 of the
determination result. The network control unit 24 is con-
nected to a predetermined server in a wired or wireless
manner, and, in accordance with the notification from the
report determination unit 23, reports the behavior of the
moving object to the predetermined server.

[0045] The video database 25 records and holds the cap-
tured image as necessary when an abnormality or the like is
detected.
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[0046] <Operation of the Watching System 10>

[0047] Next, operation of the watching system 10 is
described. FIG. 4 is a flowchart for explaining a watching
process to be performed by the watching system 10. FIG. 5
is a diagram for explaining the watching process.

[0048] In step S1, the imaging unit 11 starts capturing
images of the inside of the room. In this step, the illumina-
tion unit 12 illuminates the inside of the room with visible
light or invisible light (nighttime) as necessary. As a result,
the image data obtained by the imaging performed by the
imaging unit 11 is supplied to the image processing unit 13,
and captured images are sequentially supplied from the
image processing unit 13 to the moving object extraction/
tracking unit 14.

[0049] In step S2, the moving object extraction/tracking
unit 14 extracts a moving object (a care-receiver in most
cases) region 31 from the time-series captured images, as
shown in A of FIG. 5, and tracks the moving object. In step
S3, the stay area determination unit 15 calculates the central
coordinates 32 of the extracted moving object region 31, as
shown in B of FIG. 5. In step S4, the stay area determination
unit 15 determines to which area in the captured image the
calculated central coordinates 32 of the moving object
belong, as shown in C of FIG. 5, and causes the stay area
database 16 to record and hold stay area information that is
the determination result.

[0050] Instep S5, the specific region determination unit 17
determines whether or not it is time to update the specific
region database 18. If it is determined to be the update time,
the process moves on to step S6. In this example, the time
to update the specific region database 18 is set in advance,
like once a day at 9 am, for example. Also, this update time
can be changed by the user when the daily routine of the
care-receiver changes. Note that, if it is determined not to be
the update time in step S5, step S6 is skipped, and the
process moves on to step S7.

[0051] Instep S6, the specific region determination unit 17
performs a specific region determination process to deter-
mine a specific region in accordance with the stay area
information recorded in the stay area database 16. Note that
the specific region determination process will be described
later in detail with reference to FIG. 6.

[0052] In step S7, the behavior recognition unit 22 pet-
forms behavior recognition to recognize the moving object
moving from the specific region determined in step S6, such
as a care-receiver leaving the bed, and outputs the result to
the report determination unit 23. In step S8, the report
determination unit 23 determines whether or not the result of
the behavior recognition is a behavior or a state (such as
falling or leaving the room, for example) that needs to be
reported. If the result of the behavior recognition is deter-
mined to be a behavior or a state to be reported, the process
moves on to step S9, and the network control unit 24 is
notified of the determination result. In response to this
notification, the network control unit 24 reports the behavior
or the state of the moving object to the predetermined server.
In accordance with this report, the server reports the behav-
ior or the state of the care-receiver to the caregiver.

[0053] Ifitis determined in step S8 that the behavior or the
state does not need to be reported, the process is returned to
step S2, and the procedures thereafter are repeated.
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[0054] Next, the above mentioned specific region deter-
mination process in step S6 is described in detail. FIG. 6 is
a flowchart for explaining the specific region determination
process in detail.

[0055] In step S21, the specific region determination unit
17 reads the stay area information regarding the current
target time from the stay area database 16, as shown in D of
FIG. 5. Here, in a case where the region occupied by a bed
is determined to be the current target region, for example,
the sleeping time period with the highest possibility of the
moving object (a care-receiver) being on the bed is set as the
current target time, in accordance with time information (the
time schedule or the like in the elderly care facility) acquired
in advance.

[0056] In step S22, the specific region determination unit
17 adds the stay area information regarding the current target
time read in step S21 for each area, and generates a stay
frequency map (a heat map) indicating the stay frequency
for each area. In step S23, the specific region determination
unit 17 identifies the area having a high stay frequency, in
accordance with the generated stay frequency map.

[0057] In step S24, the specific region determination unit
17 performs refinement on the area in a predetermined range
centered on the area specified as the area having a high stay
frequency. Specifically, as shown in E of FIG. 5, the contour
34 of an object (assumed to be a bed in this case) existing
in the area in the above range is extracted. In step S25, as
shown in F of FIG. 5, the specific region determination unit
17 extracts the vertex coordinates of the contour 34
extracted in step S24. The area surrounded by the vertex
coordinates extracted in this manner is determined to be a
specific region.

[0058] In the specific region determination process
described above, stay area information is selected in accor-
dance with the time information, and a stay frequency map
is generated and used in determining a specific region. Thus,
a specific region can be determined more accurately with a
smaller amount of calculation than in a case where a stay
frequency map is generated from all the stay area informa-
tion.

[0059] FIG. 7 is a flowchart for explaining a modification
of the above specific region determination process in detail.
In the modification shown in FIG. 7, step S31 is added
between step S21 and step S22 of the specific region
determination process shown in FIG. 6.

[0060] In step S31, the specific region determination unit
17 acquires the moving object information (such as the heart
rate and the respiration rate) about the care-receiver from the
moving object information database 21, and, from the
acquired moving object information, estimates the time
period during which the care-receiver sleeps (the sleeping
time period). Further, of the stay area information regarding
the current target time read in step S21, the information
belonging to the estimated sleeping time period is selected
and is used in the next step S22.

[0061] In the above described modification, stay area
information is selected in accordance with the time infor-
mation and the moving object information, and is used in
generating a stay frequency map. Accordingly, a specific
region can be determined more accurately with a smaller
amount of calculation than in the specific region determi-
nation process shown in FIG. 6.

[0062] Also, in the above described case, the region occu-
pied by a bed is determined to be a specific region. However,
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the present disclosure can also be applied in cases where the
region occupied by a dining table or the region occupied by
a sofa placed in front of a television set is determined to be
a specific region, for example.

[0063] In another example application, a stay frequency
map may be generated or updated on a certain day of the
week or at a certain time period of the day, for example, and,
if a behavior or a state that departs from the stay frequency
map is recognized, a report of an abnormality may be
reported to the server.

[0064] Meanwhile, the above described series of processes
may be performed by hardware or may be performed by
software. Where the series of processes are to be performed
by software, the program that forms the software is installed
into a computer. Here, the computer may be a computer
incorporated into special-purpose hardware, a general-pur-
pose personal computer that can execute various kinds of
functions, having various kinds of programs installed there-
into, or the like, for example.

[0065] FIG. 8 is a block diagram showing an example
configuration of the hardware of a computer that performs
the above described series of processes in accordance with
a program.

[0066] In the computer, a central processing unit (CPU)
201, a read only memory (ROM) 202, and a random access
memory (RAM) 203 are connected to one another by a bus
204.

[0067] An input/output interface 205 is further connected
to the bus 204. An input unit 206, an output unit 207, a
storage unit 208, a communication unit 209, and a drive 210
are connected to the input/output interface 205.

[0068] The input unit 206 is formed with a keyboard, a
mouse, a microphone, and the like. The output unit 207 is
formed with a display, a speaker, and the like. The storage
unit 208 is formed with a hard disk, a nonvolatile memory,
or the like. The communication unit 209 is formed with a
network interface or the like. The drive 210 drives a remov-
able medium 211, such as a magnetic disk, an optical disk,
a magnetooptical disk, or a semiconductor memory.

[0069] In the computer having the above described con-
figuration, the CPU 201 loads a program stored in the
storage unit 208 into the RAM 203 via the input/output
interface 205 and the bus 204, for example, and executes the
program, so that the above described series of processes are
performed.

[0070] The program to be executed by the computer (the
CPU 201) may be recorded on the removable medium 211
as a packaged medium or the like to be provided, for
example. Alternatively, the program can be provided via a
wired or wireless transmission medium, such as a local area
network, the Internet, or digital satellite broadcasting.

[0071] In the computer, the program can be installed into
the storage unit 208 via the input/output interface 205 when
the removable medium 211 is mounted on the drive 210. The
program can also be received by the communication unit
209 via a wired or wireless transmission medium, and be
installed into the storage unit 208. Also, the program may be
installed beforehand into the ROM 202 or the storage umt
208.

[0072] Note that the program to be executed by the
computer may be a program for performing processes in
chronological order in accordance with the sequence
described in this specification, or may be a program for
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performing processes in parallel or performing a process
when necessary, such as when there is a call.

[0073] Note that embodiments of the present disclosure
are not limited to the above described embodiment, and
various modifications may be made to the embodiment
without departing from the scope of the present disclosure.

[0074] The present disclosure may be embodied in the
configurations described below.

[0075] (1)

[0076] An information processing device including:

[0077] a moving object detection unit that detects a mov-
ing object in a captured image;

[0078] astay area information holding unit that holds stay
area information indicating a position of the moving object
detected in the captured image;

[0079] a stay frequency map generation unit that extracts
the stay area information corresponding to a predetermined
time period from time-series stay area information being
held, and generates a stay frequency map by combining the
extracted stay area information; and

[0080] a specific region determination unit that determines
a specific region having a high stay frequency regarding the
moving object, in accordance with the generated stay fre-

quency map.
[0081] (2)
[0082] The information processing device according to

(1), in which the stay frequency map generation unit
extracts, from time-series stay area information being held,
the stay area information corresponding to a predetermined
time period determined in accordance with time informa-
tion, and generates a stay frequency map by combining the
extracted stay area information.

[0083] (3)

[0084] The information processing device according to
(2), in which the time information includes a time schedule
of a facility in which the information processing device is
being used.

[0085] (4)

[0086] The information processing device according to (1)
or (2), in which the stay frequency map generation unit
extracts, from time-series stay area information being held,
the stay area information corresponding to a predetermined
time period determined in accordance with moving object
information about the moving object, and generates a stay
frequency map by combining the extracted stay area infor-
mation.

[0087] (5)

[0088] The information processing device according to
(4), in which the moving object information includes at least
one of a respiration rate or a heart rate of a living body as
the moving object.

[0089] (6)

[0090] The information processing device according to (4)
or (5), further including

[0091] a moving object information acquisition unit that
acquires the moving object information by sensing an imag-
ing range of the captured image.

[0092] (7)

[0093] The information processing device according to
any of (1) to (6), further including

[0094] an imaging unit that forms the captured image.
[0095] (8)
[0096] The information processing device according to

any of (1) to (7), further including
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[0097] an illumination unit that illuminates an imaging
range of the captured image with visible light and/or invis-
ible light.

[0098] (9)

[0099] The information processing device according to
any of (1) to (8), further including

[0100] a behavior recognition unit that performs behavior
recognition on the moving object, in accordance with the
captured image and the specific region in the captured

image.
[0101] (10)
[0102] The information processing device according to

(9), further including

[0103] a reporting unit that reports a result of recognition
of a behavior of the moving object.

[0104] (11)

[0105] An information processing method implemented in
an information processing device,

[0106] the information processing method causing the
information processing device to carry out:

[0107] a moving object detection step of detecting a
moving object in a captured image;

[0108] astay area information holding step of holding stay
area information indicating a position of the moving object
detected in the captured image;

[0109] a stay frequency map generation step of extracting
the stay area information corresponding to a predetermined
time period from time-series stay area information being
held, and generating a stay frequency map by combining the
extracted stay area information; and

[0110] a specific region determination step of determining
a specific region having a high stay frequency regarding the
moving object, in accordance with the generated stay fre-

quency map.
[o111] (12)
[0112] A program for causing a computer to function as:

[0113] a moving object detection unit that detects a mov-
ing object in a captured image;

[0114] a stay area information holding unit that holds stay
area information indicating a position of the moving object
detected in the captured image;

[0115] a stay frequency map generation unit that extracts
the stay area information corresponding to a predetermined
time period from time-series stay area information being
held, and generates a stay frequency map by combining the
extracted stay area information; and

[0116] a specific region determination unit that determines
a specific region having a high stay frequency regarding the
moving object, in accordance with the generated stay fre-
quency map.

[0117] (13)

[0118] A watching system including:

[0119] an imaging unit that forms a captured image;
[0120] an illumination unit that illuminates an imaging
range of the imaging unit with visible light and/or invisible
light;

[0121] a moving object detection unit that detects a mov-

ing object in a captured image;

[0122] astay area information holding unit that holds stay
area information indicating a position of the moving object
detected in the captured image;

[0123] a stay frequency map generation unit that extracts
the stay area information corresponding to a predetermined
time period from time-series stay area information being
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held, and generates a stay frequency map by combining the
extracted stay area information; and

[0124] a specific region determination unit that determines
a specific region having a high stay frequency regarding the
moving object, in accordance with the generated stay fre-
quency map.

REFERENCE SIGNS LIST

[0125] 10 Watching system

[0126] 11 Imaging unit

[0127] 12 Illumination unit

[0128] 13 Image processing unit

[0129] 14 Moving object extraction/tracking unit
[0130] 15 Stay area determination unit
[0131] 16 Stay area database

[0132] 17 Specific region determination unit
[0133] 18 Specific region database

[0134] 19 Object information sensing unit
[0135] 20 Information processing unit
[0136] 21 Object information database
[0137] 22 Behavior recognition unit

[0138] 23 Report determination unit

[0139] 24 Network control unit

[0140] 25 Video database

[0141] 200 Computer

[0142] 201 CPU

1. An information processing device comprising;

a moving object detection unit that detects a moving
object in a captured image;

a stay area information holding unit that holds stay area
information indicating a position of the moving object
detected in the captured image;

astay frequency map generation unit that extracts the stay
area information corresponding to a predetermined
time period from time-series stay area information
being held, and generates a stay frequency map by
combining the extracted stay area information; and

a specific region determination unit that determines a
specific region having a high stay frequency regarding
the moving object, in accordance with the generated
stay frequency map.

2. The information processing device according to claim

1, wherein the stay frequency map generation unit extracts,
from time-series stay area information being held, the stay
area information corresponding to a predetermined time
period determined in accordance with time information, and
generates a stay frequency map by combining the extracted
stay area information.

3. The information processing device according to claim

2, wherein the time information includes a time schedule of
a facility in which the information processing device is
being used.

4. The information processing device according to claim

2, wherein the stay frequency map generation unit extracts,
from time-series stay area information being held, the stay
area information corresponding to a predetermined time
period determined in accordance with moving object infor-
mation about the moving object, and generates a stay
frequency map by combining the extracted stay area infor-
mation.

5. The information processing device according to claim

4, wherein the moving object information includes at least
one of a respiration rate or a heart rate of a living body as
the moving object.
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6. The information processing device according to claim
5, further comprising
amoving object information acquisition unit that acquires
the moving object information by sensing an imaging
range of the captured image.
7. The information processing device according to claim
2, further comprising

an imaging unit that forms the captured image.

8. The information processing device according to claim
2, further comprising

an illumination unit that illuminates an imaging range of
the captured image with visible light and/or invisible
light.

9. The information processing device according to claim

2, further comprising

a behavior recognition unit that performs behavior rec-
ognition on the moving object, in accordance with the
captured image and the specific region in the captured
image.

10. The information processing device according to claim

9, further comprising

a reporting unit that reports a result of recognition of a
behavior of the moving object.

11. An information processing method implemented in an

information processing device,

the information processing method causing the informa-
tion processing device to carry out:

a moving object detection step of detecting a moving
object in a captured image;

a stay area information holding step of holding stay area
information indicating a position of the moving object
detected in the captured image;

a stay frequency map generation step of extracting the
stay area information corresponding to a predetermined
time period from time-series stay area information
being held, and generating a stay frequency map by
combining the extracted stay area information; and

a specific region determination step of determining a
specific region having a high stay frequency regarding
the moving object, in accordance with the generated
stay frequency map.

12. A program for causing a computer to function as:

a moving object detection unit that detects a moving
object in a captured image;

a stay area information holding unit that holds stay area
information indicating a position of the moving object
detected in the captured image;

a stay frequency map generation unit that extracts the stay
area information corresponding to a predetermined
time period from time-series stay area information
being held, and generates a stay frequency map by
combining the extracted stay area information; and

a specific region determination unit that determines a
specific region having a high stay frequency regarding
the moving object, in accordance with the generated
stay frequency map.

13. A watching system including:

an imaging unit that forms a captured image;

an illumination unit that illuminates an imaging range of
the imaging unit with visible light and/or invisible
light;

a moving object detection unit that detects a moving
object in a captured image;
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a stay area information holding unit that holds stay area
information indicating a position of the moving object
detected in the captured image;

astay frequency map generation unit that extracts the stay
area information corresponding to a predetermined
time period from time-series stay area information
being held, and generates a stay frequency map by
combining the extracted stay area information; and

a specific region determination unit that determines a
specific region having a high stay frequency regarding
the moving object, in accordance with the generated
stay frequency map.
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