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ABSTRACT: 

Object tracking is a complex problem 

within the area of image processing. In 

this paper a thorough review of object 

tracking process which includes selection 

of object representation, object features 

and method for object detection. A security 

system which can detect any intruder in 

our home and send a email along with a 

alert message to our mobile using GSM 

technology is designed. The main aim of 

this paper is to design a security system 

which uses Raspberry pi and GSM 

technology and which if flexible and 

affordable for home security. Along with 

Raspberry pi and GSM technology a 

surveillance camera which captures the 

image of the intruder comparing the  

previous pixels on  the presence of a 

intruder are used.  

Keywords: Home security, Raspberry Pi, 

GSM technology, E-Mail alert. 

1.INTRODUCTION: 

 

 

Now-a-days security and safety are 

becoming more important and crucial in  

our day to day lives. So a security system 

which will effectively manage this issue is 

designed. Whenever the user is away from 

his place there maybe visitors who are 

known or unknown to the person. If any 

unknown person tries to enter into the 

house, the PIR sensor will detects the 

presence of human appearance which will 

notify the user using message through 

GSM and image captured by camera 

through email using internet. Then user 

can know whether any intruder is trying to 

enter the house and can immediately 

inform that to police.  

Generally a laptop or a computer are used 

for the remote controlling and monitoring 

of a house using internet requires which 

are large in size and heavy to carry around 

all the day. So a mobile phone with 

operating system on it are used for remote 

controlling and monitoring the house.  

 

2. METHODOLOGY: 
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The process that how a image is captured 

and sent to the mail can be be understood 

by knowing the basics of camera 

analyzing. An image is a combination of a 

number of pixels and each pixel 

corresponds to a specific code. All these 

pixels together form an image. Pixels of 

the compared continuously and if there 

occurs any change in the pixels   

be understood by knowing the basics of 

camera analyzing. An image is a 

combination of a number of pixels and 

each pixel corresponds to a specific code. 

All these pixels together form an image. 

Pixels are compared continuously and if 

there occurs any change in the pixels 

image will be captured and an e-mail along 

with an alert message will be sent to the 

user. 

 

            

 

     

 

 

 

  

 

 

3.IMPLEMENTATION OF THE  

ALGORITHM 

This algorithm detects any moving object 

by comparing the change in pixels and 

sends the image of object detected as an e-

mail along with an alert message to the 

mobile phone. This works on the 

difference between frames concept. Every 

frame in the video is returned as an rgb 

image on which we can do image 

processing. 

The first stage of this process is to acquire 

the camera information connected to the 

laptop. Then the area is monitored using 

this camera. When the video acquisition 

starts, the video is made into frames. The 

entire program is written in python and is 

dumped into the Raspberry-pi using a 

micro sd card. The USB camera is 

connected to the Raspberry-pi kit. Median 

filtering is used to remove unwanted 

noise in the image. Here the pixel value is 

converted into median of 3X3 sampling 

window while keeping the value of the 

border pixel values unchanged. 

Point tracking, Kernel tracking and 

Silhouette tracking are the methods which 

are used to detect the moving object 

comparing the pixels and based on the 

required distance the surveillance camera 

is inserted. 

USB 
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Mobile/ 

Laptop 

E-Mail Alert and Text 

Message 
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When the object is detected a snapshot of 

the image is taken and sent as an e-mail to 

the security and a message is sent to the 

mobile of the user using GSM technology. 

4. RESULT 

The camera detects the moving object 

based on the above algorithm and send the 

alert mail and message to the user. 
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5. CONCLUSION 

This paper presents the design and 

implementation of an interactive smart 

home security system with email alert and 

message alert whenever  it detects an 

intruder in our house which is of low cost 

and provides better security. 

6. FUTURE SCOPE 

1. The accuracy of object tracking could 

potentially increase by developing 

methods for a more automatic selection 

process of features. 

2. Automatic feature selection has received 

attention in the area of pattern recognition, 

where methods for this purpose are 

divided into filter methods and wrapper 

methods. However, these have not gotten 

the same attention in the area of object 

tracking, where feature selection still is 

mostly done manually. 

3. A suitable continuation of a work like 

this thesis would be to make an easy, 

comprehensible summary over the most 

common object tracking algorithms, thus 

making an extension to this work. 
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