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DESCRIPTION 

Title of the Invention: IMAGE MONITORING SYSTEM 

TECHNICAL FIELD 

[0001] The present invention relates to an image monitoring 

system for monitoring images taken by imaging devices, and 

in particular to a system for identifying a person who has 

left an abandoned item and tracking the movement of the 

person. 

BACKGROUND ART 

[0002] In recent years, an image monitoring system has been 

arranged in facilities to which an unspecified large number 

of people visit such as airports, train station premises and 

shopping malls for the purpose of crime deterrence or 

accident prevention.  Such image monitoring systems include 

an abandoned item detection system for detecting an abandoned 

item by monitoring images (Patent Literature 1, for example) 

and a person search system for searching an identified person 

within images (Patent Literature 2, for example). 

CITATION LIST 

PATENT LITERATURE 

[0003] Patent Literature 1: Japanese Unexamined Patent 

Publication 2011-61651 
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 Patent Literature 2: Japanese Unexamined Patent 

Publication 2009-199322 

SUMMARY OF THE INVENTION 

TECHNICAL PROBLEM 

[0004] Conventional abandoned item detection systems and 

person search systems have been used as individual systems 

and operated independently of each other.  Therefore, it has 

been necessary for the user to work in accordance with the 

following procedures in order to identify the person who has 

left an abandoned item and track the movement of the person, 

for example. 

(1) Confirm an alert issued from the abandoned item detection 

system (message for notifying the detection of an abandoned 

item). 

(2) Replaying in reverse the stream of the images showing 

the abandoned item. 

(3) Visually check the image at the point in time when the 

abandoned item was left so as to identify the person who had 

abandoned the item. 

(4) Allow the person search system to carry out a person 

search where the person who had abandoned the item was 

designated as search key. 
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(5) Confirm the displayed results of the person search by 

the person search system. 

[0005] In this manner, the prior art requires the user to 

visually confirm images and do the manual input work for a 

search, and therefore, it is not comfortable for the user to 

use the system, which is thus inconvenient, and lacks the 

real-time property. 

 The present invention is provided in view of the 

above-described conventional situation, and an object 

thereof is to provide an image monitoring system that makes 

it possible to reduce the burden on the user from the work 

for identifying a person who has left an abandoned item and 

tracking the movement of the person. 

SOLUTION TO PROBLEM 

[0006] In order to achieve the above-described object, the 

image monitoring system or the image monitoring method 

according to the present invention are formed as follows. 

(1) An image monitoring system having a plurality of imaging 

devices is characterized by being provided with: an abandoned 

item detection unit which detects an abandoned item shown in 

an image taken by any of the plurality of imaging devices; 

a person identification unit which specifies the image 
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directly before or directly after the appearance of the 

abandoned item in the case where the abandoned item has been 

detected, and identifies at least one person who is shown in 

the specified image as a target person; a person search unit 

which searches for an image showing the target person from 

among the images respectively taken by the plurality of 

imaging devices; and a result display unit which outputs on 

a screen a display showing the movement of the target person 

on the basis of the imaging device that took each image 

showing the target person and an imaging time at which each 

image showing the target person was taken. 

[0007] (2) The image monitoring system according to the above 

(1) is characterized in that the image monitoring system 

further comprises a personal feature value acquisition unit 

which acquires a personal feature value including a face 

feature value and a worn clothing feature value of the target 

person on the basis of the specified image, and the person 

search unit searches for the image showing the target person 

on the basis of the personal  feature value. 

[0008] (3) The image monitoring system according to the above 

(1) or (2) is characterized in that the result display unit 

outputs on the screen a display showing a route which the 
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target person has moved on a map or a display showing images 

of the target person that are aligned in order of time series 

for each imaging device as the display showing the movement 

of the target person. 

[0009] (4) The image monitoring system according to any of 

the above (1) through (3) is characterized in that the person 

identification unit identifies a person who is at the closest 

distance from the abandoned item as the target person in the 

case where a plurality of people have been detected from the 

specified image. 

[0010] (5) The image monitoring system according to any of 

the above (1) through (3) is characterized in that the person 

identification unit identifies a person who is at a distance 

of a predetermined threshold value or less away from the 

abandoned item or several people who are at a closer distance 

than others as the target people in the case where a 

plurality of people are detected from the specified image. 

[0011] (6) An image monitoring method is characterized by 

being provided with the steps of: detecting an abandoned 

item shown in an image taken by any of a plurality of imaging 

devices; specifying the image directly before or directly 

after the appearance of the abandoned item in the case where 
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the abandoned item has been detected, and identifying at 

least one person shown in the specified image as a target 

person; searching for an image showing the target person 

from among the images respectively taken by the plurality of 

imaging devices; and outputting on a screen a display showing 

the movement of the target person on the basis of the imaging 

device that took each image showing the target person and an 

imaging time at which each image showing the target person 

was taken. 

ADVANTAGEOUS EFFECTS OF THE INVENTION 

[0012] The present invention can provide an image monitoring 

system which makes it possible to reduce the burden on the 

user from the work of identifying a person who left an 

abandoned item and tracking the movement of the person. 

BRIEF DESCRIPTION OF DRAWINGS 

[0013] FIG. 1 is a diagram showing an example of the 

configuration of the image monitoring system according to 

one embodiment of the present invention; 

 FIG. 2 is a diagram showing an example of the hardware 

configuration of the monitoring server shown in FIG. 1; 

 FIG. 3 is a flow chart showing an example of the 

process flow where a target person is tracked by the 



7 

 

monitoring server shown in FIG. 1; 

 FIG. 4 is a diagram showing an example of the display 

of the tracking results of a target person; and 

 FIG. 5 is a diagram showing another example of the 

display of the tracking results of a target person. 

DESCRIPTION OF EMBODIMENTS 

[0014] In the following, the image monitoring system 

according to one embodiment of the present invention is 

described in reference to the drawings. 

 FIG. 1 is a diagram showing an example of the 

configuration of the image monitoring system according to 

the embodiment of the present invention.  The image 

monitoring system according to the present embodiment is 

provided with: a plurality (N) of imaging devices 100(1) 

through 100(N); a monitoring server 200; and a user terminal 

300, and communication between these devices is established 

via a network 400.  The image monitoring system is arranged 

in a facility to which an unspecified number of people visit 

such as an airport, train station premises or a shopping 

mall. 

[0015] The network 400 is used for the exchange of signals 

or data between the respective devices.  As for the network 
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400, a LAN (local area network), a WAN (wide area network), 

the Internet or any other form of a network can be used.  

The respective devices in the image monitoring system can 

communicate with another device via the network 400 by using 

a wired line, a wireless line or a combination of these. 

[0016] The imaging devices 100(1) through 100(N) are devices 

such as IP cameras (network cameras) that are installed in 

the respective places within the facility where the image 

monitoring system is arranged.  Each of the imaging devices 

100 is provided with an imaging element such as a CCD (charge 

coupled device) or a CMOS (complementary metal oxide 

semiconductor) and carries out a digital conversion on the 

images that have been taken, which are transmitted to the 

monitoring server 200 via the network 400. 

[0017] The user terminal 300 is a device used by the user 

(surveillant) in the present system.  The user terminal 300 

has a function of transmitting input data to the monitoring 

server 200 upon the reception of an input resulting from the 

operation by the user and a function of receiving the 

provided data transmitted from the monitoring server 200 so 

as to display the provided data on a screen.  The user 

terminal 300 may be an installation-type device or a portable 
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device such as a smartphone or a tablet, and thus, various 

types of devices can be used. 

[0018] The monitoring server 200 is a server having a target 

person tracking function of identifying a person who has 

left an abandoned item (suspicious looking person, for 

example) as a target person on the basis of each video 

(images) taken by any of the plurality of imaging devices 

100 and tracking the movement of the target person.  The 

monitoring server 200 has as a process unit concerning the 

target person tracking function an image storage unit 201, 

an abandoned item detection unit 202, a person identification 

unit 203, a personal feature value acquisition unit 204, a 

person search unit 205 and a result display unit 206. 

[0019] The image storage unit 201 carries out a process for 

storing images that have been transmitted from each of the 

plurality of imaging devices 100.  The image storage unit 

201 stores images that have been received from the imaging 

devices 100 in a randomly accessible recording medium such 

as an HDD (hard disc drive), for example.  In addition, the 

attribution data such as the imaging device number for 

identifying the imaging device 100 that took an image and 

the imaging time at which the image was taken is attached to 
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each image received from the imaging device 100, and these 

pieces of attribute data are also stored in the recording 

medium. 

[0020] The abandoned item detection unit 202 carries out an 

abandoned item detection process for detecting an abandoned 

item shown in an image that had been taken by any of the 

plurality of imaging devices 100.  In the abandoned item 

detection process, an abandoned item is detected, for example, 

through the comparison between an image that has been taken 

and a reference image that has been prepared in advance.  

Concretely speaking, the image that has been taken and the 

reference image are respectively binarized, and each pixel 

is differentiated between the binarized images.  Next, a 

pixel region where the differential value is a predetermined 

threshold value or greater is sampled, and in the case where 

the sampled pixel region is a bundle having a predetermined 

size or greater, it is estimated that there is an abandoned 

item in this pixel region.  In addition, the same process is 

repeated for the images that have been taken afterwards by 

the same imaging device 100.  In the case where there is no 

change in the pixel region that has been estimated as an 

abandoned item even after a predetermined period of time has 
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elapsed, it is determined that there is an abandoned item.  

That is to say, the item that is shown in the pixel region 

is detected as an abandoned item. 

[0021] Here, it is preferable to detect a pixel region having 

a bundle of a predetermined size or greater as an abandoned 

item after carrying out an expansion/contraction process, a 

numbering process, a noise component removing process and 

the like on the sampled pixel region in order to increase 

the precision in the detection of an abandoned item.  It is 

also preferable to prepare in advance a plurality of 

reference images having different brightness so as to select 

the reference image of which the brightness is the closest 

to the brightness of the image that has been taken before 

the comparison with the image that has been taken. 

[0022] The person identification unit 203, in the case where 

an abandoned item is detected by the abandoned item detection 

unit 202, carries out an abandonment timing image 

specification process where an image at the moment when an 

abandoned item is placed is specified as an image of 

abandonment timing, and carries out a person identification 

process for identifying at least one person shown in the 

image of abandonment timing as a target person. 
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[0023] In the abandonment timing image specification process, 

an image of abandonment timing is specified by processing a 

sequence of images that have been received from the imaging 

device 100 that took the image from which an abandoned item 

was detected in the time series order or in the reverse order 

thereof. 

 For example, an image is specified at the point in 

time when an abandoned item was discovered (point in time 

when it was estimated that there was an abandoned item) by 

following the log in the abandoned item detection process, 

and images are processed by playing the stream of the images 

in reverse (towards the past) starting from this point in 

time.  Thus, the image at the moment when the abandoned item 

disappears and the original backdrop image appears, that is 

to say, the image directly before the abandoned item was 

placed, is specified as the  image of abandonment timing. 

 In another example, in the case where it has been 

confirmed that there was no abandoned item at the past point 

in time that is backdated by a certain period of time, the 

images are processed by following the stream of images in 

the forward direction (toward the future) starting from this 

point in time.  Thus, the image at the moment where the 
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original backdrop image disappeared and the abandoned item 

appeared, that is to say, the image directly after the 

abandoned item has been placed, is specified as the image of 

abandonment timing. 

[0024] In the person identification process, first, a person 

detection process is carried out on the image of abandonment 

timing so as to detect a person shown in the image of 

abandonment timing.  The person detection process can be 

carried out by using an arbitrary technique, and for example, 

a publicly-known face recognition technology can be used.  

In the case where only one person is detected, the person is 

identified as the target person.  In the case where a 

plurality of people are detected, the distance between the 

place of the abandoned item and the place of each person in 

the image of abandonment timing is calculated, and the person 

whose calculated distance is the shortest is identified as 

the target person.  Alternatively, a person whose calculated 

distance is a predetermined threshold value or less is 

identified as a target person, or several people whose 

calculated distance is shorter than others are identified as 

target people. 

[0025] The location of the abandoned item is the location 
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that represents the image region of the abandoned item in 

the image of abandonment timing.  For example, the 

coordinates of the center of the image region of the 

abandoned item can be used.  The location of a person is the 

location that represents the image region of the person in 

the image of abandonment timing.  For example, the 

coordinates of the center of the image region of the entirety 

of the person, the coordinates of the center of the image 

region of the head or the face, the coordinates of the center 

of the image region of the hand that is closer to the 

abandoned item, or the like can be used. 

[0026] There are some cases in the abandonment timing image 

specification process where the moment when the abandoned 

item was placed cannot be captured, and the image of 

abandonment timing cannot be specified.  Such a situation 

occurs because the scene where the abandoned item was placed 

could not be shot when another person came between the 

abandoned item and the imaging device at the time, for 

example, when the area was crowded in such a manner that 

people overlapped in the image.  In order to deal with such 

a situation, in the case where the image of abandonment 

timing cannot be specified in the person identification 
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process, the person who is shown together with the abandoned 

item for the longest period of time is identified as the 

target person.  Concretely, the period of time during which 

a person is shown together with the abandoned item is 

calculated for each person who is shown together with the 

abandoned item from the images before the abandoned item was 

detected, and the person whose calculated period of time is 

the longest is identified as the target person.  

Alternatively, a person whose calculated period of time is 

a predetermined threshold value or greater is identified as 

a target person or several people whose calculated period of 

time is longer than other are identified as target people. 

[0027] The personal feature value acquisition unit 204 

carries out a personal feature value acquisition process for 

acquiring a personal feature value on the basis of the image 

showing a person.  In the present example, whenever an image 

is received from an imaging device 100, the personal feature 

value of the person who is shown in the received image is 

acquired.  The personal feature value acquisition unit 204 

makes the acquired personal feature value correspond to the 

image from which it was acquired when storing it in the image 

storage unit 201.  A plurality of personal feature values is 
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made to correspond to an image showing a plurality of people.  

In addition, the personal feature value acquisition unit 204 

acquires the personal feature value of a target person on 

the basis of the image of abandonment timing that had been 

specified by the person identification unit 203.  The 

personal feature value of the target person is used as a 

search key to search for a person in the person search unit 

205. 

[0028] The personal feature value is a value that represents 

the features of a person included in an image.  In the 

present example, the personal feature value includes at least 

a facial feature value that indicates the features of a face 

or a worn clothing value that indicates the features of the 

worn clothing (including a hat, a carried item, accessories 

and the like).  The facial feature value can be acquired by 

digitizing the contour and direction of the face, the color 

of the skin, the size / the shape / the positional 

relationship and the like of the main components of the face 

(eyes, nose, mouth and the like).  The worn clothing feature 

value can be acquired by estimating the positions of the 

head, the upper body, the lower body and the like of a person, 

and digitizing the color, the shape and the like of the 
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clothing worn by the person (a hat, a jacket, trousers, a 

carried item and accessories, for example).  The facial 

feature value and the worn clothing feature value can be 

acquired by using an arbitrary technique and by using a 

technique that is disclosed in Patent Literature 1, for 

example. 

[0029] The person search unit 205 carries out a person search 

process for searching for an image showing a target person 

from among the images that have been taken by each of the 

plurality of imaging devices 100 on the basis of the personal 

feature value of the target person that has been acquired on 

the basis of the image of abandonment timing specified by 

the person identification unit 203.  In the person search 

process, for example, the personal feature value acquired 

for a target person is compared with the personal feature 

value acquired from another image so as to calculate the 

similarity.  In the case where the similarity is a 

predetermined threshold value or greater, it is determined 

that the image shows the target person.  In the present 

example, the person search process includes a past search 

where a search process is carried out on the images within 

the image storage unit 201 by going backward from the present 



18 

 

time and a real-time search where a search process is carried 

out on the images that are transmitted from the imaging 

devices 100 afterwards. 

[0030] The result display unit 206 carries out a tracking 

result display process for outputting on the screen of the 

user terminal 300 the display showing the movement of a 

target person on the basis of the search results by the 

person search unit 205.  The movement of the target person 

can be tracked on the basis of the imaging device number and 

the imaging time that are made to correspond to each image 

of the search results.  For example, the order in which the 

imaging device numbers are aligned can be specified in the 

case where the respective search result images are sorted in 

the order of the imaging time so as to track that a target 

person has moved through the areas where the image was taken 

by an imaging device 100 in the order that corresponds to 

the specified order of the aligned imaging device numbers.  

An example of the display of the information that indicates 

the movement of a target person (results of the tracking of 

a target person) is described below. 

[0031] FIG. 2 shows an example of the hardware configuration 

of the monitoring server 200.  The monitoring server 200 is 
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formed of, for example, a CPU (central processing unit) 221, 

a main memory unit 222, an auxiliary memory unit 223 and a 

network interface (I/F) 224 that are linked through a bus 

225. 

[0032] The CPU 221 controls the respective units in the 

monitoring server 200 and runs a program for making various 

functions work in accordance with the present invention.  

The main memory unit 222 is implemented by a semiconductor 

device such as a DRAM (dynamic random access memory), which 

is an intermediating memory for loading and storing a program 

that is to be run by the CPU 221.  The auxiliary memory unit 

223 is implemented by an HDD or a flash memory, which is a 

memory of which the capacity is larger than that of the main 

memory unit 222 and which stores various types of data or 

programs.  The network I/F 224 is an interface for receiving 

images that have been transmitted from the imaging devices 

100, for receiving various types of input data that have 

been transmitted from the user terminal 300, for transmitting 

various types of supply data to the user terminal 300 and 

the like via the network 400. 

[0033] The monitoring server 200 in the present example is 

formed in such a manner that the programs that prescribe the 
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operations of the above-described respective process units 

202 through 206 are stored in the auxiliary memory unit 223 

and uploaded to the main memory unit 222 in order to be run 

in the CPU 221, and thus, the respective process unit 201 

through 206 are realized.  Here, part of the entirety of the 

process units 201 through 206 may be realized with a 

dedicated hardware circuit instead of being realized by the 

software as described above. 

[0034] FIG. 3 is a flow chart showing an example of a process 

flow for tracking a target person by means of the monitoring 

server 200. 

 The monitoring server 200 allows the abandoned item 

detection unit 202 to carry out an abandoned item detection 

process (step S101).  The abandoned item detection process 

is carried out whenever an image is received from an imaging 

device 100 or whenever the received image is stored in the 

image storage unit 201. 

 Upon the detection of an abandoned item, the 

monitoring server 200 issues a message to that effect to the 

user terminal 300 so as to let the user at the user terminal 

300 know of the detection of an abandoned item.  In addition, 

the monitoring server 200 allows the person identification 
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unit 203 to carry out an abandonment timing image 

specification process so as to specify the image at the 

moment when the abandoned item was placed as an image of 

abandonment timing (step S102).  Next, the monitoring server 

200 allows the person identification unit 203 to carry out 

a person identification process so as to identify at least 

one person shown in the image of abandonment timing as a 

target person (step S103). 

[0035] Next, the monitoring server 200 allows the personal 

feature value acquisition unit 204 to carry out a personal 

feature value acquisition process so as to acquire a personal 

feature value of the target person (step S104).  Next, the 

monitoring server 200 allows the person search unit 205 to 

carry out a person search process on the basis of the 

personal feature value of the target person so as to search 

for images showing the target person (step S105).  Next, the 

monitoring server 200 allows the result display unit 206 to 

carry out a track result display process so as to display 

information showing the movement of the target person on the 

screen of the user terminal 300 (step S106). 

[0036] Here, the respective processes in step S102 through 

step S106 may be carried out after waiting for the 
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instruction from the user who has confirmed the message to 

the effect that an abandoned item has been detected or 

immediately after the detection of an abandoned item. 

 In the case where a plurality of target people is 

identified in step S103, the processes in steps S104 through 

S106 may be repeated for the respective target people or may 

be carried out on any of the target people.  In the case 

where the processes are carried out on any of the target 

people, the identified plurality of target people may be 

shown to the user at the user terminal 300 so that the user 

can select a target person from among them. 

[0037] Next, an example of the display of the results of the 

tracking of a target person (an example of the display by 

means of the result display unit 206) is described. 

 FIG. 4 shows an example of the display of the results 

of the tracking of a target person.  The example of the 

display in FIG. 4 has a map display region 241 showing the 

route which the target person has moved on a map, and a 

timeline display region 246 showing respective images of the 

target person that are aligned chronologically. 

 The map display region 241 shows places C1 through C4 

at which an imaging device is arranged, and points T1 through 
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T6 at which the target person is shown on a map of the area 

that includes the places C1 through C4 at which an imaging 

device that has taken an image of the target person are 

arranged.  In order to realize the display of such a map, 

the map within the facility where the present system is 

arranged and the places (C1 through C4) at which an imaging 

device is arranged within the facility may be stored in 

advance.  As a result, the place at which the imaging device 

that has taken an image of the target person is arranged can 

be specified from the imaging device numbers that are 

attached to the images showing the target person so as to be 

displayed on the map. 

 In addition, the timeline display region 246 displays 

the images that have been taken at the respective points (T1 

through T6) that are aligned chronologically. 

[0038] Furthermore, the map in the map display region 241 

shows a route 242 which the target person has moved in such 

a manner that the route 242 overlaps the map.  The route 242 

can be estimated on the basis of the coordinates of the 

respective points (T1 through T6), the time at which the 

target person has passed by each point (time at which the 

image was taken), and the general walking speed that has 
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been preset.  The route 242 is estimated by the result 

display unit 206 in the present example.  The route 242 is 

estimated on the basis of the search results gained from the 

search in the past by the person search unit 205.  The 

following route 243 of the target person may be added on the 

basis of the search results gained from the following real 

time search.  Furthermore, a route which the target person 

will highly likely pass through afterwards may be expected 

on the basis of the past and present routes 242 and 243, and 

thus, a function of displaying a future route may be provided. 

[0039] FIG. 5 shows another example of the display of the 

results of the tracking of a target person.  The example of 

the display in FIG. 5 has a timeline detail display region 

251 showing images of a target person that are aligned 

chronologically for each imaging device.  The timeline 

detail display region 251 is gained by dividing the timeline 

display region 246 in the first example of the display (FIG. 

4) for the respective imaging devices. 

 In the present example, it is preset which display 

between the display in FIG. 4 or the display in FIG. 5 is to 

be used; however, it may be possible for the user at the 

user terminal 300 to be allowed to select the display, or 
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the switching of the display may be made possible when 

instructed by the user.  In addition, the timeline detail 

display region 251 in FIG. 5 may be used instead of the 

timeline display region 246 in FIG. 4. 

[0040] As described above, the image monitoring system in 

the present example is configured in such a manner that: the 

abandoned item detection unit 202 detects an abandoned item 

that is shown in an image taken by any of the plurality of 

imaging devices 100; in the case where an abandoned item is 

detected, the person identification unit 203 specifies the 

image directly before or directly after the appearance of 

the abandoned item as an image of abandonment timing, and 

identifies at least one person shown in the image of 

abandonment timing as a target person; the person search 

unit 205 searches for an image showing the target person 

from among the images respectively taken by any of the 

plurality of imaging devices 100; and the result display 

unit 206 outputs the display showing the movement of the 

target person on the screen of the user terminal 300 on the 

basis of the imaging device that has taken each image showing 

the target person and the imaging time at which each image 

showing the target person was taken.  Accordingly, the image 
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monitoring system in the present embodiment makes it possible 

to automate the processes from the detection of an abandoned 

item to the tracking of the movement of a target person, and 

therefore, the burden of the user who has to monitor within 

a facility can be reduced, and a target person can be 

efficiently tracked in real time. 

[0041] The image monitoring system in the present example is 

further provided with a personal feature value acquisition 

unit 204 for acquiring a personal feature value that includes 

a facial feature value and a worn clothing feature value of 

a target person on the basis of the image of abandonment 

timing, and thus is configured in such a manner that the 

person search unit 205 searches for an image showing a target 

person on the basis of the personal feature value of the 

target person.  Therefore, the image monitoring system in 

the present example allows for a search by using not only 

the facial feature value of a target person, but also a worn 

clothing  feature value, which makes it possible to search 

for other images showing the target person from the clothing 

or the like worn by the person even in the case where the 

image of abandonment timing does not clearly show the face 

of the target person. 
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[0042] In addition, the image monitoring system in the 

present example is configured in such a manner that the 

result display unit 206 outputs on the screen the display 

showing a route which a target person has moved on a map or 

the display showing the images of the target person that are 

aligned chronologically for each imaging device as the 

display showing the movement of the target person.  

Accordingly, the image monitoring system in the present 

example makes it possible for the user at the user terminal 

300 to easily confirm the target person who has left an 

abandoned item (including a suspicious person who has 

intentionally abandoned the item or a person who has 

unintentionally left or lost the item) and the movement of 

the person. 

[0043] Furthermore, the image monitoring system in the 

present example is configured in such a manner that the 

person identification unit 203 identifies a target person on 

the basis of the length of the period of time a person is 

shown together with the abandoned item in the case where an 

image of abandonment timing cannot be specified.  

Accordingly, the image monitoring system in the present 

example can identify as a target person a person who highly 
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likely left an abandoned item even in the case where an image 

of abandonment timing cannot be specified. 

[0044] Here, the contents of the above-described processes 

by the respective processing units 201 through 206 are mere 

examples, and the various functions according to the present 

invention may be achieved by using other techniques. 

 For example, the results of a person search may 

include not only images showing a target person, but also 

images showing other people, and in the case where the number 

of images of the other people is large, it is possible for 

the personal feature value used for the person search to be 

inappropriate.  That is to say, it is assumed that the 

features that differentiate the target person from other 

people are not exhibited in the space of the feature value 

in the case where the search results include many images of 

other people.  Therefore, several weighing patterns where 

the weight given to each element of the clothing feature 

value (hat, jacket, trousers, carried item, accessories and 

the like) is differentiated may be prepared so that the 

respective weighing patterns are applied to the trials of a 

person search in order to automatically select the weighing 

pattern that makes it easy to distinguish the resulting 
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target person from other people.  The following method can 

be applied as an example of such a pattern selection method.  

Each weighing pattern is applied for a trial of a person 

search, and the number of times that each person has been 

searched for in each trial is recorded.  Here, it can be 

said that the probability of a person who has been searched 

for a large number of times being the target person is high.  

Next, a predetermined number of people who have been searched 

for many times is selected in the order of the number of 

times of being searched.  These people are referred to as 

the candidate people for the target person.  Next, the 

weighing pattern where the candidate people have been 

searched for the greatest number of times from among the 

search results is selected from the respective weighing 

patterns.  This weighing pattern is a weighing pattern that 

provides a high probability of a target person being included 

many times, and thus provides a great weight to the feature 

value that contributes to the differentiation between the 

target person and other people while providing a small weight 

to the feature value that does not contribute to the 

differentiation.  This weighing pattern can be used to 

increase the precision of a person search.  In addition, a 
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weighing pattern that includes a large number of candidate 

people can be used to exclude people who clearly seem 

unlikely to be a target person at the stage before the target 

person is identified instead of using only one weighing 

pattern to finally determine the target person.  That is to 

say, a logical multiplication process can be carried out on 

the search results, for example, in order to increase the 

probability of a target person being included, and thus, the 

candidates for a target person can be narrowed down through 

the exclusion of unlikely candidates from the search results. 

[0045] In the case where the face of a target person is not 

clearly shown in the image of abandonment timing, an image 

of the same person that clearly shows the face may be 

selected from among the images covering several time frames 

before and after the image of abandonment timing that have 

been taken by the same imaging device, and then, a facial 

feature value (and a worn clothing  feature value) may be 

acquired from this image.  Here, whether or not the person 

in the images is the same can be determined from the 

positional relationships of the image region of the person 

between the images (frames), the similarity of the worn 

clothing feature value of the person between the images and 
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the like. 

[0046] Here, the configurations of the system and the devices 

according to the present invention may not necessarily be 

limited to those in the above, and various configurations 

may be used. 

 In addition, it is possible for the present invention 

to provide a method or a system according to which the 

processes according to the present invention are carried out, 

a program for implementing such a method or system, a 

recording medium for storing such a program, or the like. 

INDUSTRIAL APPLICABILITY 

[0047] The present invention can be applied to an image 

monitoring system for monitoring images taken by imaging 

devices. 

REFERENCE SIGNS LIST 

[0048] 100: imaging device 

 200: monitoring server 

 300: user terminal 

 400: network 

 201: image storage unit 

 202: abandoned item detection unit 

 203: person identification unit 
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 204: personal feature value acquisition unit 

 205: person search unit 

 206: result display unit 

 221: CPU 

 222: main memory unit 

 223: auxiliary memory unit 

 224: network I/F 
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CLAIMS 

[1] An image monitoring system having a plurality of imaging 

devices, characterized by comprising: 

 an abandoned item detection unit which detects an 

abandoned item shown in an image taken by any of the 

plurality of imaging devices; 

 a person identification unit which specifies the image 

directly before or directly after the appearance of the 

abandoned item in the case where the abandoned item has been 

detected, and identifies at least one person shown in the 

specified image as a target person; 

 a person search unit which searches for an image 

showing the target person from among the images respectively 

taken by the plurality of imaging devices; and 

 a result display unit which outputs on a screen a 

display showing the movement of the target person on the 

basis of the imaging device that took each image showing the 

target person and an imaging time at which each image showing 

the target person was taken. 

[2] The image monitoring system according to claim 1, 

characterized in that 

 the image monitoring system further comprises a 
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personal feature value acquisition unit which acquires a 

personal feature value including a face feature value and a 

worn clothing feature value of the target person on the basis 

of the specified image,  

 the person search unit searches for the image showing 

the target person on the basis of the personal  feature 

value. 

[3] The image monitoring system according to claim 1 or 2, 

characterized in that 

 the result display unit outputs on the screen a 

display showing a route which the target person has moved on 

a map or a display showing images of the target person that 

are aligned in order of time series for each imaging device 

as the display showing the movement of the target person. 

[4] The image monitoring system according to any of claims 

1 through 3, characterized in that 

 the person identification unit identifies a person 

who is at the closest distance from the abandoned item as 

the target person in the case where a plurality of people 

have been detected from the specified image. 

[5] The image monitoring system according to any of claims 

1 through 3, characterized in that 
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 the person identification unit identifies a person 

who is at a distance of a predetermined threshold value or 

less away from the abandoned item or several people who are 

at a closer distance than others as the target people in the 

case where a plurality of people are detected from the 

specified image. 

[6] An image monitoring method, characterized by comprising 

the steps of: 

 detecting an abandoned item shown in an image taken 

by any of a plurality of imaging devices; 

 specifying the image directly before or directly after 

the appearance of the abandoned item in the case where the 

abandoned item has been detected, and identifying at least 

one person shown in the specified image as a target person; 

 searching for an image showing the target person from 

among the images respectively taken by the plurality of 

imaging devices; and 

 outputting on a screen a display showing the movement 

of the target person on the basis of the imaging device that 

took each image showing the target person and an imaging 

time at which each image showing the target person was taken. 

  


