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Abstract— A low-cost intelligent mobile phone-based wireless video surveillance solution using moving object
recognition technology is proposed in this paper. The proposed solution can be applied not only to various
security systems, but also to environmental surveillance. Firstly, the basic principle of moving object detecting
is given. Limited by the memory consuming and computing capacity of a mobile phone, a background
subtraction algorithm is presented for adaptation. Then, a self-adaptive background model that can update
automatically and timely to adapt to the slow and slight changes of natural environment is detailed. When the
subtraction of the current captured image and the background reaches a certain threshold, a moving object is
considered to be in the current view, and the mobile phone will automatically notify the central control unit or
the user through phone call, SMS (Short Message System) or other means. The proposed algorithm can be
implemented in an embedded system with little memory consumption and storage space, so it’s feasible for
mobile phones and other embedded platforms, and the proposed solution can be used in constructing mobile
security monitoring system with low-cost hardware and equipments. Based on J2ME (Java2 Micro Edition)
technology, a prototype system was developed using JSR135 (Java Specification Requests 135: Mobile Media
API) andJSR120 (Java Specification Requests 120: Wireless Messaging API) and the test results show the
effectiveness of proposed solution.

The moving object recognition technology led to the development of autonomous systems, which also
minimize the network traffic. With good mobile ability, the system can be deployed rapidly in emergency. And
can be a useful supplement of traditional monitoring system. With the help of J2ME technology, the differences
of wvarious hardware platforms are minimized. All embedded platforms with camera equipped and
JSR135/JSR120 supported can install this system without making any changes to the application.

Also, the system can be extended to a distributed wireless network system. Many terminals work
together, reporting to a control center and receiving commands from the center. Thus, a low-cost wide-area
intelligent video surveillance system can be built. Furthermore, with the development of embedded hardware,

more complex digital image process algorithms can be used to give more kinds of applications in the future.

Keywords: - Mobile phone-based, moving object detecting, background subtraction algorithm, Java to

Micro Edition technology, JSR135/JSR120, distributed wireless network system
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1. INTRODUCTION

The increasing need for intelligent video surveillance in public, commercial and family applications makes
automated video surveillance systems one of the main current application domains in computer vision.
Intelligent Video Surveillance Systems deal with the real-time monitoring of persistent and transient objects
within a specific environment.

Intelligent surveillance system has been evolution to third generation, known as automated wide-area video
surveillance system. Combined computer vision technology, the distributed system is autonomic, which can also
be controlled by remote terminals. A low-cost intelligent wireless security and monitoring solution using
moving object recognition technology is presented in this paper. The system has good mobility, which makes it
a useful supplement of traditional monitoring system. It can also perform independent surveillance mission and
can be extended to a distributed surveillance system. Limited by the memory consuming and computing
capacity in a mobile phone, background subtraction algorithm is presented to be adopted in mobile phones. In
order to be adapted to the slow and slight changes of the natural environment, a self-adaptive background model
updated automatically and timely is detailed. When the subtraction of the current captured image and the
background reaches a certain threshold, a moving object is thought to be in the current view, and the mobile
phone will automatically notify the central control unit or the user through phone call, SMS, or other means.

Based on J2ME technology, we use JSR135 and JSR120 to implement a prototype [1].

1.1. Limitations
e Depends on the mobile phone camera used by the user (i.e. the better the pixels of the particular
mobile phone better the clarity of the picture).
e Can be used only with mobile phones supporting J2ME applications like we can use all the major
phone vendors (Nokia, Motorola, Sony-Ericsson, etc), which has OS like Symbian.
e On the server side a static [P address is required to receive pictures from the mobile phone (client)

and also to send message to the mobile phone (administrator).

1.2 Problem Definition

To develop a J2ME-Based Wireless Intelligent Video Surveillance System using Moving Object Recognition
Technology.

The purpose of this document is to demonstrate the requirements of the project “Motion Detector”. The
document gives the detailed explanation of both functional and non-functional requirements. With this
application the mobile phone user should be able to do the following things:

e Can process the consecutive snapshots to find the motion detection.

e  Can transmit the captured image to the server.

e Can reset or disconnect the mobile application from the server.
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The application should have user-friendly GUI. The communication between the phone and the computer should
take place through GPRS. This means that the mobile can transmit the information to a remote user.

The mobile part of the application should be written in J2ME as it provides very good GUL

1.3 Requirement Specifications
The basic purpose of software requirement specification (SRS) is to bridge the communication between the
parties involved in the development project. SRS is the medium through which the users’ needs are accurately
specified; indeed SRS forms the basis of software development. Another important purpose of developing an
SRS is helping the users understand their own needs.

In this chapter the requirements to develop program namely the hardware requirements, software
requirements, functional requirements and non-functional requirements are specified so that the user program

deploy the program with ease.

1.4 Functional Requirements
® To protect a room from intruder attack.
® Torespond when the room is under attack.

e To prevent most attacks from succeeding.

1.5 Non Functional Requirements
1.5.1 Hardware Interfaces
e Computer: PC installed with Internet connection with unique IP address. The application should be
running to accept the request and to send response to mobile based on the option.

e Mobile: GPRS enabled mobile with CLDC 1.1 and MIDP 2.0 or higher version.

1.5.2 SOFTWARE INTERFACES
e  Network: Internet.
e Application: Java, J2ME, NetBeans 1.6.
e Operating System: Windows XP.
e J2ME Wireless Toolkit 2.5.1

1.5..3. Communications Interfaces

GPRS will be used as Communication interface between server and mobile.
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2. DETAILED DESIGN
2.1 Sequence Diagram

Walks in a room

Muotion Detection

Transfer of nages

Alanm

Intumaticn through
SMS

I

Fig 1: Sequence Diagram

2.2 Activity Diagram
L Motion Detection Mode JL
=
Motion Detected J
' No
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.L. SMS J L Transfer IInages J
L Store Immages J
-
Fig 2: Activity Diagram
2.3 Deployment Diagram
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Fig 3: Deployment Diagram

2.4 Piximity Algorithm

This algorithm is used to calculate the difference between the first snap and consecutive snaps. We take the
RGB value of each pixel of a image and store each different combination in a Colour array, we then calculate
the Colour count of each of these values and store it in a Colour count array. These are explained below in

figure

Y /pierY (pixe

K—— ——»

LOLOUR COUNT ARRAY o | 2

COLOUR ARRAY |rclcrlr |g |n

G B Fig 4: Piximity Algorithm
3. MODULES

3.1 Server Side
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3.1.1 Module Name: MotionDetectorWelcome

This module is used for displaying the welcome screen when the application is launched on the server side.
Input: None

Step1: Obtain the image from the disk

Step 2: Set boundaries for the image

Step 3: Set time duration for which the image must be displayed

Step 4: End

3.1.2 Module Name: MotionDetectionProcessor

This module is used for receiving the image, storing the image, displaying it on the canvas & calling the
SendMail module which sends a message to particular number.

Input: Command, Arguments

Step1: Obtain the inputstream from the client side

Step 2: Check the command received in the stream

Step 2.1: If command is to receive image then call getlmage() function which receives the image

Step 2.2: If command is motion detection alarm then call the function MotionDetectionSuit which alarms at the
server side and sends a message to the specified user

Step 3: End

3.1.3 getlmage

Step 1: Display a transmitting bar in the canvas on server side

Step 2: Read the image in form of bytes from the input stream

Step 3: Call the StoreImage module which stores the byte array in the form of JPEG in the disk
Step 4: End

3.1.4 Module Name: MotionDetectionSuit

This module is a supporting module for Motion Detection Processor which is used to call the audio file placed in
the disk, create the directory name for storing image.

Step 1: Call the audio file and play it thrice with a gap of 1 min between them

Step 2: Get the current date time and give that as the name to the directory

Step 3: Call the inbuilt File module to create the directory

Step 4: End

3.1.5 Module Name: StoreImage
This module is a supporting module for Motion Detection Processor which is used to store the image in the
directory created and print on the screen that is command prompt if image is created

or not it is stored in jpeg format.

Step 1: Print on the command prompt which directory the image is being stored

Step 2: Use the FileOutputStream inbuilt module to store the jpeg image in the directory
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Step 3: Using Write function we store the bytes in to jpeg file
Step 4: End

3.1.6 Module Name: MotionDetectorNavigator
This module implements the server side GUI which gives option to Disconnect, Reset Connection, Play the

stored video at three different speeds, and even run loop.

Step 1: Create the GUI by extending the module to JFrame
Step 2: Create the Checkbox, Create buttons for play video, change the connection

Step 3: End

3.1.7 Module Name: PlayVideoChooser

This is a supporting module for MotionDetectionServer which gives the user option to play from a set of videos
stored

Step 1: This module extends JFrame which is used to displat the list.

Step 2: When the user clicks on a video file the file from it played using PlayVideo module

Step 3: End

3.1.8 Module Name: PlayVideo
This is a supporting module for PlayVideoChooser which obtain the video and plays it.

Step 1: Obtain the video from the disk
Step 2: Play the video by using DrawImage inbuilt function
Step 3: End

3.1.9 Module Name: SendMail

This module is used to send sms to a airtel number using a gmail id
Step 1: Establish a smtp connection with gmail server

Step 2: Mention user name and password of the gmail account
Step 3: Mention the mobile number

Step 4: Mention the message to be sent

Step 5: End

3.2 MOBILE SIDE

3.2.1 Module Name: WelcomeScreen
This module is used to display image on the mobile before the launch of the application with ok and exit as two

options
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Step 1: Obtain the image from the disk
Step 2: Align it to the center of the screen
Step 3: Add two commands OK and EXIT
Step 4: End

3.2.2 Module Name: RecordStorage

This module is used to store the values of the time, ipaddress,threshold

Step 1: If there is Records already stored then we take it from the records or we take it from user
Step 2: We would have three functions to receive time, threshold,ipaddress

Step 3: End

3.2.3 Module Name: MotionDetectionScheduler

This module is used to schedule the application so that it will capture the motion after some time as scheduled
Step 1: Here we use sleep the function to delay for the time as specified

Step 2: After the scheduled time we call the capture module

Step 3: End

3.2.4 Module Name: MotionCapture

This module is used to calculate the difference between the two images of the first image and consecutive
images if the difference between them is greater than threshold then alarm signal will be sent. This is a
supporting module for above to modules it uses piximity algorithm.

Step 1: We check if the snap received is the first one we take it as test snap

Step 2: From then on we take the first image as back ground image & then calculate the difference of
consecutive images using Piximity algorithm and isMotionDetected()

Step 3: End

3.2.5 Piximity Algorithm
int pixmityAlg(int image[])
{
int LENGTH = image.length;
int color_array[] = new intf LENGTH];
int color_count[] = new int LENGTH];
int temp;
int array count=1;
boolean color found=false;
color_array[O]=image[0];
for(int i=0;i<LENGTH;i++)
{
for(int j=0;j<=array count;j++)

{
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color_found=false;

if(color_array[j]==image[i])

{
color_count[j]=color_count[j]+1;
color_found=true;
break;
}
}
if(!color_found)
{
array_count=array_count+l;
color_array[array count]=image[i];
color_count[array_count]=1;
}

return array_count;

¥
3.2.6 isMotionDetected().

Step 1: Here we use sleep the function to delay for the time as specified
Step 2: After the scheduled time we call the capture module
Step 3: End

3.2.7 Module Name: AlertMessage

This is a supporting module for MotionCapture used to send the AlertMessage

Step 1: We create a socket connection with the server using the ipaddress given by the user
Step 2: We use output data stream to write on the server side

Step 3: End

Step 6: Done.
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4. RESULTS

4.1 Server Side

H:\COLLEGES8th sem\projectiwideo surviellancesjZme surveillancesMotin
eruerisrcrset path=Ci\Program Files\Javahjdkil.6.B_A2%hin

\COLLEGEN8th sem\project'wideo supviellancehjme supveillancesMotin
eroersrerset classpath=jactivation. jar;nail. jar;

H:\COLLEGEN8th sem\project wideo surviellance™jZme surveillancesMotin
proerisrcyjava MotionDetect ionMadn

Motion Detector

Fig 5: Start up screen

J2me surveillance‘\Moti
b.8_B2%bin

j2me surveillance\Moti
ar;

sprojectivides surviellance’j: surveillance‘\Moti
MotionDetectionMain

B Mation Detection Viewer @@

Sefting Connection Stop

Fig 6: Motion detector viewer
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AWINDOWS\system32\cmd.exe

G SHIF: useBbit false
G SHIP SENT: MAIL FROM:{venkyBhone-81i
G SHIF RCUD: 258 2.1.8 0K n3Benl2B91Y

G SHIF SENT: RGPT T0:{+9139BB795211Bairtelkk.con?
G SHIF RCUD: 258 2.1.5 OK n3Bsnl28%1%76uag.18

Jerified Add
1998079521 1Bairte lkk.com
[DEBUG SHIF SENT: DATA
SHIF RCUD: 354 Go ahead m3Bemi2891976vag.18
G SHIF SENT:
G SHIF RCUD: 258 2.8.8 OK 1241688814 nIBsni2891976vay.18

QUIT
ully.

\SYNOPSI5Ni2ne surveillance\MotionDetectionServery

SSYNOPRIS J2me surweillance‘HotionDetectionServe
]

YNOPSIS j2ne surveillance\NotionDetectionServe

]
YHOPSISj2me surveillance‘\NotionDetectionServe

]
YHOPSIS j2me surveillance \NotionDetectionServe

PEY
YNOPSIS j2me surveillance“HotionDetectionServe

geld. jpey
WGTNOPSIEj2ne surveillanceHotionDetect ionServe

g
YNOPSISj2me surveillance“HotionDetectionServe

2ne surveillance\NotionDetectionferve

Fig 7: The image shows that a message was sent, the directory were image is being stored is mentioned

4.2 Mobile Side
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Fig 8: The user has to launch the application
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Fig 9: The welcome screen is being launched
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Fig 10: User has to choose between two modes

https://doi-ds.org/doilink/12.2023-78532771

116



International Journal of Multidisciplinary Engineering in Current Research - [IMEC

Q3 Volume 8, Issue 10, October-2023, http://ijmec.comy/, ISSN: 2456-4265

° & Sun

b

vt

T.n_ll 122
Setting

Capture After 1| |
Thres Hold (15

IP Address

10176 65162

Back

» e [o
¥
b al
A

1 ] 2 aBc JoE

Fig 11: User enters the three options Capture After, Threshold, and IP Address
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Fig 12: The Difference between images is being calculated
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FROM:
teamsurveillance
(@ gmail.com

Motion detected

in our room

Fig 13: SMS received by the user

5. FUTURE ENHANCEMENTS

The current implementation of security in Wireless Vigilance can be enhanced with the following features.
Some of the many possible future enhancements are:

e  Storing images in other format than JPEG

e Quality of the image captured can be improved

e  Messages can be sent to a group of users instead of one

There might be more scope for improvement, which could not have come to our notice. We would
definitely keep track of the feedback for people’s opinion and would try and implement to bring out the

necessary improvements to appeal others.

6. CONCLUSION

The moving object recognition technology led to the development of autonomous systems, which also minimize
the network traffic. With good mobile ability, the system can be deployed rapidly in emergency. And can be a
useful supplement of traditional monitoring system. With the help of J2ME technology, the differences of
various hardware platforms are minimized. All embedded platforms with camera equipped andJSR135/JSR120

supported can install this system without making any changes to the application. Also, the system can be
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extended to a distributed wireless network system. Many terminals work together, reporting to a control center

and receiving commands from the center. Thus, a low-cost wide-area intelligent video surveillance system can

be built. Furthermore, with the development of embedded hardware, more complex digital image process

algorithms can be used to give more kinds of applications in the future.
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