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Security camera systems are currently only used for reviewing 
video records from the past after an incident occurs or to check 
the latest on-site situation from nearby cameras.  And with the 
increasing number of cameras, we needed to find an efficient 
ways of using them. 

JR East thus developed the Analyzing Security Camera 
System that can identify from camera images abnormal situations 
in stations as they occur to allow efficient utilization of security 
cameras.1)  In this R&D project, we researched and developed with 
system overall cost and maintainability in mind a moving object 
detecting unit that can withstand long-term use.  We also built a 
system that can monitor multiple locations simultaneously from 
a remote location.  Additionally, we researched and developed 
functions of and the optimum interface for a monitoring 
terminal ahead of utilization of the system.  And all of those were 
done with a view to actual introduction of the Analyzing Security 
Camera System. 

Revision of System Configuration2
Systems up to now had been developed under the assumption 
of their being monitoring systems (local systems) comprised of 
single stations. Systems were made up of a single event server that 
plays the central role of the overall system, analyzers that conduct 
image analysis based on video input from existing analog cameras 
to detect dangerous situations, and a monitoring terminal for 
monitoring detected abnormal situations (alarms). 

In this R&D project, we revised the system for monitoring 
efficiency and cost reasons to allow collective monitoring of 
multiple locations utilizing a broad-area network so that the 
system would better fit actual utilization (Fig. 1).

Introduction1

2.1 Detection Items 
The following are the four detection items. 
(1) Left items 
If non-moving objects not recognized as people are detected as 
being present for longer than a certain amount of time, they are 
judged as being left or taken and an alarm is output to the event 
server.
(2) Ill and drunken passengers 
Two types of alarms are output depending on the actions  
detected.  With one, a person bending over is detected as a moving 
object changing size and remaining in that state for a certain 
period of time.  With the other, a person having fallen over is 
detected as a moving object changing size suddenly. 
(3) Fights 
Alarms are output for fights detected as multiple moving objects 
changing shape and size while repeatedly coming together and 
separating for a certain period of time.  
(4) Congestion 
The approximate number of people is counted and displayed 
as different colors representing level of congestion.  An alarm is 
output for congestion if the number of people set by individual 
area is exceeded.  Direction of flow can also be displayed.

Development of the Analyzing Security Camera 
System with a View its Actual 
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Security cameras have been set up in recent years as a safety measure for stations, and the number of those cameras is on the 
rise.  With that increase in cameras, the work of monitoring them in station offices, disaster prevention centers, and the like is 
becoming more difficult.  JR East thus started development in 2005 of a danger detection system using surveillance camera images.  
Specifically, we developed a system that can automatically find abnormal situations in stations using video from security cameras.  

In this research, we developed and conducted field tests for a networked system that can monitor multiple locations simultaneously 
from a remote location.  This was done as an offshoot of a standalone system comprised of a single station.
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Fig. 1  Configuration of Remote Monitoring System
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(2) Revision of number of units in the detector 
By making moving object detection units more compact, we 
were able to increase the number of units in the moving object 
detector from eight to ten.  That kept the unit cost per camera 
down and resulted in overall cost reduction.
(3) In-house programing for moving object detection units
We put in place a development environment where all tasks from 
program development to equipping to hardware could be done 
by one company alone.  That eliminated the need for outside 
work and allowed for in-house programing for moving object 
detection units.

3.5 Hardware Composition 
To allow for easy hardware replacement in mechanical errors, we 
gave the moving object detection units a structure where they can 
be removed from the front panel of the moving object detector by 
individual channel, designing them so they can be hot swapped.  
The power supplies and individual units also have structures that 
allow them to be easily replaced.  Functions were also provided 
so individual moving object detection unit operational status, 
housing internal temperature, cooling fan operation, and voltage 
of individual parts are notified to the server.  Moreover, we 
provided a composition that raised maintainability by efforts 
such as making switching hubs that were hitherto separate 
devices added to the backplane unit as a function.

Production of a Moving Object Detector3
Moving object detectors developed in the past had not been made 
with actual utilization in mind, so we had to make considerations 
for long-term use and revisions in terms of costs.  We therefore 
revised the hardware configuration for easier maintenance and 
developed a detection unit where parameters could easily be set 
individually.  

3.1 Video Input and Output
We gave the moving object detector 10 channel input to allow 
connection with existing analog cameras along with buffer 
output for each channel (Fig. 2).  Thanks to that, existing security 
camera equipment (DVRs, etc.) can easily be added.  

3.2 Long Service Life
Parts with high reliability were selected in design of the moving 
object detector, and two units were used for the power supply to 
provide redundancy due to their being especially susceptible to 
failure (Fig. 3).  We also minimized internal wiring to improve 
maintainability, productivity, and quality.  

3.3 Server Rack Storage Housing 
Standard 2U size housing is used for a structure that allows easy 
storage in the server rack. 

3.4 Cost Reduction for Detection Unit 
(1) Integration of moving object detection units
By making moving object detector units more compact, we 
improved the degree of integration and reduced the space that 
they occupy in the housing.  We also revised the functions the 
units are equipped with, reducing unnecessary LEDs and adding 
a USB host function.  (Fig. 4)

Redundant power sources

Moving object detection unit
Moving object detection unit
Moving object detection unit
Moving object detection unit
Moving object detection unit
Moving object detection unit
Moving object detection unit
Moving object detection unit
Moving object detection unit
Moving object detection unit

Power supply unit

Power supply unit

B
ackplane unit

(w
ith sw

itching hub function)

A
ccessory unit

RJ-45
unit

Monitor
unit

Video
I/O unit

Fan

Noise
filter

Noise
filter

LAN

10 ch video output

10 ch video input

AC 100V
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Event Server Development4
We revised processing capacity to allow remote monitoring 
and developed a server having a system configuration with 
maintenance in mind. 

4.1 System Assuming Multi-location Remote Monitoring 
To monitor multiple locations simultaneously from a single 
terminal, we need to be able to manage which locations sent an 
alarm.  We thus added the following functions. 
(1) Management function for monitored locations
(2)  Association between moving object detection unit and 

moving object detector location information 
(3)  Function for collecting alarm information, alarm images, and 

operational status from multiple locations
(4)  Function to identify the location being monitored by the 

monitoring terminal  
(5)  Provision of location information to monitoring terminals

Development of Monitoring Terminal5
We developed software to allow monitoring personnel at a remote 
location to make terminal operations (concentrated monitoring) 
to perform tasks for security cameras at multiple monitored 
locations.  Those tasks included displaying live images, notifying 
of and processing monitoring alarms, and monitoring moving 
object detector operational status.  In terms of the operating 
environment, we made so that software could run on ordinary 
Windows terminals and revised the screen size. 

5.1 System Configuration with Maintainability in Mind
Monitoring terminals have a function to display operational 
status of the moving object detector notified by the event server, 
and they display operational status items of the detector (moving 
object detection unit, power sources, fan, internal temperature) 
by individual location.  If an error occurs in the moving object 
detector, notification of that is displayed on main screen. 

5.2 Change of Interface for Remote Monitoring 
We improved the interface to allow display of information by 
individual location, enabling multiple locations to be monitored 
remotely.  We also added a function that displays information 
on who to contact when alarms are judged to be necessary and 
that also records the results of actions taken.  Main functions are 
as follows. 
(1) Alarm response 
Added function to judge alarm information and keep record of 
results of actions taken.
(2) Login authentication 
Improved so location monitored can be identified when logging 
in as monitoring or response personnel.
(3) Camera list
Improved so information on connected cameras is listed by 
location.

(4) Alarm list
Improved so alarms generated are listed by location.
(5) Live function 
Improved so live video of connected cameras is displayed by 
location.  (Fig. 6)
(6) Device lists
Added function to display operational status of moving object 
detectors by location. 
(7) Past detection 
Improved to allow searching of generated alarms by location.
(8) New alarms 
Improved so new alarms generated at a monitored location are 
displayed in a separate window.

Field tests6
We conducted field tests to check operation of the networked 
systems and extract issues for which action is needed.  In these 
field tests, we set and simultaneously monitored applicable 
stations that reproduce the environment for actual utilization.  
We also tested an environment close to that of actual utilization 
by using a security company monitoring center where personnel 
of those centers handle the monitoring tasks.

6.1 Overview of Field Tests 
Tests were conducted assuming a conventional line station 
with many platforms and a large volume of passenger flow.  We 
used three moving object detectors (30 cameras), verifying with 
priority on spaces where people “stay” as well as “flow,” such as at 
ticket gates, in front of restrooms, and on platform benches.  To 
verify simultaneous monitoring of multiple locations, we used 
two moving object detectors (20 cameras) as a separate system to 
test 20 cameras (Fig. 7).

Fig. 6  Live Image Screen (Four-screen Display)
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6.2 Test Results 
Tests were conducted for about three months, and as a result we 
found that approx. 120 abnormalities a day were detected in the 
location with three detectors and approx. 40 a day in the location 
with two detectors.  We confirmed approx. 20 detections a day 
that were not abnormalities, most of which were caused by video 
of monitors set up on vending machines and slight changes in 
camera angle due to cleaning and vibration. 

During the test period, there were 15 incidents requiring 
actions being taken at monitored sites.  While most of the 
abnormalities detected did not require actions (unattended 
objects on the platform detected, but the owner confirmed to be 
nearby, etc.), a few did require action such as drunken passengers 
sitting on the ground in front of the restrooms at night and a 
suspicious object left on the bench (Fig. 8).  Many objects such 
as cleaning buckets and transporters are also used in stations, 
and those were sometimes detected as suspicious objects.  Such 
situations are avoided by information sharing between related 
departments in advance.  

We confirmed performance of a level where no problems were 
found at the monitoring center in terms of remote monitoring 
and of screen composition and switching for multiple locations.  
However, many changes were necessary regarding the method for 
which information is displayed on the screen.  In initial design 
for items such as effective division of display between text and 
video information and the method by which persons monitoring 
input for processing of alarms, many items that were not suitable 
for utilization ended up being changed.  Many opinions were 
also given from the viewpoint of security professionals, allowing 
us to improve the system so that it would be easier to operate.  
We also received indicators on communications line capacity of 
the monitoring center for the number of locations monitored. 

Conclusion7
As a result of proceeding with R&D on the phase of actual 
introduction of the system, we were able to confirm that the 
networked system employed by this system is extremely effective.  
Station personnel also stated favorable opinions such as their 
feeling that the system was not a burden to use and that they 
gained peace of mind from being watched over.  

In the future, we will proceed with R&D in areas such as 
enhancing functions and improving easy of use.  And through 
repeated consideration of an effective operation framework, we 
will aim for stations that are safe and provide peace of mind.
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Fig. 7  Composition of Test Environment

Fig. 8  Alarm Example (Suspicious Object on Bench)


