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Abstract

Traditional security systems store all what cameras capture, this increases the load on
storage devices and makes security employees do large effort while monitoring
continuously all what is displayed on screens, or it makes security employees get back later
to all video that has been stored and revise them. Therefore, it is necessary to have an
application which is capable to set off an alarm when motion happened in front of any
camera, this can be implemented by grabbing a frame of a real-time video every short
period of time, for example every second, then comparing this frame with a previous
frame, if there is any motion in front of the camera, the frames must be different and an
event has been happened, then the application can set off an alarm or send an SMS which
let the security employees pay attention to the event, as well as the application can store the

images which contain the events or start recording video to document this events.

Developing an application that can set off alarm or send email when it detects motion In
real-time video, where each video frame is compared to a previous frame. If there is any
motion, the sequent frames must be different. The program take a picture and convert
from RGB to gray to minimize the size then enhance the picture to like in real then show it

to the user to see the different .
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Chapter 1

1.1 Introduction

Traditional security systems store all what cameras capture, this increases the load on storage
devices and makes security employees do large effort while monitoring continuously all what is
displayed on screens, or it makes security employees get back later to all video that has been
stored and revise them. Therefore, it is necessary to have an application which is capable to set
off an alarm when motion happened in front of any camera, this can be implemented by grabbing
a frame of a real-time video every short period of time, for example every second, then
comparing this frame with a previous frame, if there is any motion in front of the camera, the
frames must be different and an event has been happened, then the application can set off an
alarm or send an SMS which let the security employees pay attention to the event, as well as the
application can store the images which contain the events or start recording video to document

this events.

1.2 Problem definition

Normal security systems store all videos that have been captured by cameras, so it is difficult in
some situations to detect unusual events because of large number of cameras which in turn
exceeds the capability of human operators to watch them, as well as the process of saving all the
captured videos consumes large capacity of memory to store them, and the process of revising

the stored video could be late to react to the events.

1.3 Goals:
1- Developing an application can set off an alarm or send SMS when detect any motion in
front of cameras
2- Developing an application can document the unusual events as images or video as well as

documenting the date and the time of these events.



3- Increasing the security systems efficiency by decreasing the needed memory capacity to

store the real-time videos as well as reducing the employees burden in monitoring the

real-time videos.

1.4 feasibility study:
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1.5 Work plan

Task Weeks
1-2 34 5-6 7-8 9-10 | 11-12 | 13-14

1-management
2-requirement
3-design
4-coding
5-testing
6-evaluation

Chapter 2: Theoretical background

2.1 Digital image

A digital image is considered as a two dimensional array of pixels , each pixel is used to
represent a single color consist of three values, where each value represent a degree of one of the
following colors: red, green and blue (RGB), each value varies between 0-255. This means that
each pixel can give a color combination of 256 x 256 x 256 which is over 16.7 million different
colors. Image processing can be used to change digital images appearances by changing the

image’s pixel data. For example a colored image can be turned into a grey scaled image. Pixels
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in a grey scaled image uses one data value which defines the intensity of white light, the range of
the value is between 0-255 where 0 is black and 255 is white. [2]

2.2 Computer vision

Computer vision (CV) is one of computer science areas which focuses on making computers
capable of interpreting images. Computer vision can be applied in many areas such as in motion
detection and object tracking.[3]

2.3 Motion detection

Motion detection can be used for the purpose of automatically executing a task when motion
occurs. Motion detection through image processing can be done by comparing the pixels at the
same positions between two images with each other by. If the images are the same it means that
each difference between every corresponding two pixels are 0. But if the images are different the

difference between some pixels will not be 0. [4]

Chapter 3: Overall Description

This section will show an overview of the entire system. The system will be explained in its
context to show how the system interacts with other systems and describe the basic functionality
of it.

3.1. Product Perspective
Everyone can use this product for the purpose to preserve an area such as a house or a bank from
the intruders. Actually this product provides an motion detection system through image

processing by producing alarms.
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3.2. Product Functions

The product will take real-time video from a camera. After detecting motion in the real-time
video the product will start alarm and send SMS to notify the home owner or the security
employee. The product will make some other actions when motion is detected, it can store the
image of the event that causes the motion or it can start recording a video.

3.3 Project Process Model

The process model that has been using in this project is the iterative model, An iterative live
cycle model does not specify the entire system requirements at the beginning of the software
development. Instead, it specifies and implements just part of the software, which can then be
reviewed in order to identify further requirements. This process is then repeated, producing a

new version of the software for each cycle of the model.[5]

Iteration 1

iteration 2
Iteration n
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3.4 System UML diagram
3.4.1 Use Case Diagram

System

Turn off
camera

<<extend>>

<<include>>

Send
message

Camera
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<<include> alarm User
creately
wwww.creately.com » Online Diagramming
3.4.2 Sequence Diagram
:UserinterFace :Camera :Frame grabber :Motion Detector :Alarm :Phone :Video Recorder
I | | | I | |
L Turn_on() , I I | | \ \
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3.4.3 Data Flow Diagram
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3.4.4 Class Diagram

CameraPlayer FrameGrabber
turnOn() currentFrame MotionDetector
turnOff() previousFrame diffimage
grabFrame() threshold
getPixel(width,height)
setPixle(width,height,value)
compareFarmes()
savelmage()
——————

VideoRecorder

Alarm

start()
stop() start()
stop()

Phone

message

3.5 Interface Requirements

sendSMS()

creately

The product has one interface page has a frame to show the real-time video captured by camera

as well as some buttons to turn on or turn off the camera and stop the alarm and to send messages

as shown below.

4 Motion Detection

(@) [ Alarm

Eﬂ [] send Message
[[] send Email
U [ video recording
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3.6 Functional Requirements

3.6. 1 Frames Grabbing

Initially a video is displayed as a series of frames from a camera for traditional monitoring, while
displaying the video, a frame is grabbed automatically each a period of time depends on the

required processing time.

EE Editor - C\Users\abdullah\Desktophss\BB.m
|- | BBm | rem L+ |
70 — obj=videoinput ("winvideo",2)
71
72 — obj .ReturnedColorspace = "'rgb';
73
74 — A=getsnapshot (ocbj) ;
75 |— axes (handles.axesd) ;
75— c=getsnapshot (cbj);
77 — image (c) 7
78 — imshow (c) 7
79 — axes (handles.axesl) ;
80
81 — image (&) ;
82 — imshow (&) ;
83 — imwrite(a, "A.jpg');
84 — delete (ocbj);
85

this is the code for the task

3.6.2 Frames Comparing
The current frame is simply subtracted from the previous frame, and if the difference in values

for a given pixel is greater than a threshold value, the pixel could be part of an moving object in

the scene. If there is enough number of these pixels, this means motion has been happened.

Editor - C\Users\abdullahtDesktophss\BB.m

_I BB.m | rm | + |
98 — global T1;
99 — global IZ;
100 — T1 = imread('A.3pg');:
101 — I2 = imread('B.jpg');:
102 % convert images to type double (range from from 0 to 1 instead of from 0 Lo 255)
103 — Imagedl = im2double (Il);
104 — ImagedZ = im2double (IZ2);
105 % reduce three channel [ RGBE ] to one channel [ grayscale ]
106 — Imagegl = rgbZgray (Imagedl):;
107 — ImagegZ = rgbZgray (Imaged2);
108 % Calculate the Normalized Histogram of Image 1 and Image 2
109 — hnl = imhist (Imagegl) ./numel (Imagegl) :
110 — hn2 = imhist (Imageg2) ./numel (Imageg2) ;
111 % Calculate the histogram error/ Difference
112 — fl = sum((hnl - hn2)."2);
113 — if £f1 > 0.009

this is the code for the task

3.6.3 Alarming and sending an SMS.
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When there is motion in the scene, the product concludes that an intruder and it is necessary to
alert the home owner or the security employee by starting Alarm and sending SMS to the
responsible person.

Mabdullah\Deskd

- | BBm rr.m |+
11e
120 — if get(handles.checkbox3, '"value') == 1
121 — setpref("'Internet', "SMTP_Server', 'smtp.gmail.com') 7
122 — setpref('Internet',"E mail', 'axo89%8%@gmail.com") ;
123 — setpref ('Internet', 'SMTP_Username', "' axo8989@gmail.com") ;
124 — setpref ("Internet', 'SMTP_Password', "blackop2A');
L2 C) | — props java.lang.System.getProperties;
126 — props.setProperty('mail.smtp.auth", "true") s
127 — props.setProperty('mail.smtp.socketFactory.class', 'Jjavax.net.ssl.SSLSocketFactory')i:
128 — props.setProperty ("mail.smtp. ketFactory.port', "465") 7
129 — sendmail ("axo J@gmail.com', '"Motion has been monitored', ...
130 'see the pic for more info', 'C:\Usersiabdullah\Desktop\images.jpg') i
131 — end
132
133 — go = Lalses
134 if get(hardles.checkboxl, "valus") == 1
135 WarnWave = [sin(1:.6:400), =in([1:.7:400), =sin{l:.£:400)];
136 — Audio — audicplayer (WarnWawvs, 22050) 7
137 — play (Audio) ;
138 — beespr
139 — uiwait (mschox{'Motion nas been moniteored’, 'modalt)) s
140
141
142 end

this is the code for the task

3.6.4 Recording a video of an event

In addition to the alert , the documentation of the event is required, this will be done by recording

short video as well as by storing the image that contains the moving objects.

4 Editor - C:\UsershabdullahhDesktop

= | BBm | rrm L+ 1

122 — if get (handles.checkboxd4, "value") = 1

133 — my log = "C: ZWUsershyabdullah\Desktop.awvi';
134 — aviob]j = avi(my log, '"copmression', "Cinepak"'", "fps',10, "guality"',100) 7
125 — wid = widecolinput('winvideo',2)

136 — set (vid, "Returnedcolorspace”, "rgb ") 7

137 — wid.triggerRepeat = Inf;

138 — set(vid, "FramesPerTrigger"', 50) 7

139 — start (vid) ;

140

141 — i=07

142 — outputFolder = fullfile(cd, "fram=es") 7

143 — if ~exist (ocoutputrFolder, "TAir")

la4a — mkdir (cutputFolder) 7

145 — end

146 — while 1

147 — i=3i+1:

148 — img= getsnapshot (vid) -

las — image (img) 7

150 — rause (0.01) 7

LSl |=— aviobj=addframe (aviobj, img) 7

=R |= img = imresize (img, (L/2)) 7

153 — outputBaseFileName = sprintf("'sd.png”, i) s
154 — outputBaseFileName = fullfile(ocutputfolder,ocutputBaserFileName) 7
155 — imwrite (img,cutputFullFileNams, "Jpog”) 7

156

157 | — out = imagmem;

158 — mem left out.FrameMemoryLimit — out.FrameMemoryUsed:
159 — half of memlimit=(out.FrameMemoryLimity/s2) ;
160 — if mem left < half of memlimit

161 — flushdata(vid, "Eriggers ") ;

162 — flushdata(vid, "triggers") ;

163 — end

this is the code for the task
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Conclusion

We have described a camera surveillance system using motion detection , The proposed
algorithm efficiently detects the intruder its motion. This algorithm integrates the motion
detection task for better performance. The proposed algorithm is also supported by the
simulation results obtained from practical hardware implementations. The application also
informs the user that there is a movement by issuing a beep and sending a message to the email
along with the image in which the action occurred. The application then records a video clip for a
minute to see what happened.

Future Work

It is possible to develop the program in the future so as to alert the user that there is movement
when only the event is unusual or likely to pose a risk when recognizing the movement.

It also develops the system by adding more than one camera to the system and informing the user
of any camera in which the change occurred.
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