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Abstract— Now a day’s, there is demand of a video surveillance in metropolitan cities. There is need of maintaining the 
security of the citizens. Due to the limited view of the CCTV camera, wide area of the place is not covered. In last few years, 
there is vast need of automatic video surveillance. This is used in crowded public locations for the purpose of the 
surveillance. Hence, the proposed solution is the scene surveillance using multi-camera network. In the proposed system, a 
traditional tracking method for single camera tracking is used to detect and track multiple targets. In the traditional approach, 
single camera is used for the surveillance. Due to the view limitations of the cameras, it is difficult to obtain the long term 
tracking of the moving objects in the surveillance scenes. To overcome this, the long term ARM based tracking system using 
multi camera is proposed. In proposed system, multi camera network is used. Multiple overlapping cameras are used for the 
wide area of the surveillance from different views. In multi camera network surveillance, single camera tracking is a basic 
part which is used to obtain the information of the moving objects such as position, trajectory, motion, etc.                        
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I. INTRODUCTION 
 
Surveillance is the process of monitoring or 
observing the activities, behavior and other changing 
information of people. It consists of observation from 
a distance by using electronic equipments such as 
CCTV cameras [1]. The meaning word surveillance 
means “keep watching”. It is very useful for 
governments and law enforcement applications. It is 
used to maintain social control, monitor treats and 
prevent or investigate criminal activities. The video 
surveillance system is used in the industrial, security 
and military applications. Traditional video 
surveillance is used for close distance monitoring 
with the help of PC as a monitoring unit.  
 
The video surveillance system can carry on all-day 
real-time monitoring to important department or place 
of various professions. The research on video 
surveillance system is the front topic of domestic and 
foreign research. Video surveillance is used to 
monitor security sensitive areas such as banks, 
department stores, highways, crowded public places, 
airports and borders. The indoor surveillance 
applications consist of single-camera single-room 
architecture in which the cameras are stationary. The 
surveillance applications require automatic and 
accurate detection of object of interest. In day to day 
life, there is an increase demand of maintaining 
security of people over an increasing population in 
cities [1]. Hence, the proposed solution is the scene 
surveillance using multi-camera network. In the 
proposed system, a traditional tracking method for 
single camera tracking is used to detect and track 
multiple targets [1]. In the traditional approach, single 
camera is used for the surveillance. Due to the view 
limitations of the cameras, it is difficult to obtain the 
long term tracking of the moving objects in the 
surveillance scenes [1]. To overcome this, the long 

term ARM based tracking system using multi camera 
is proposed. In proposed system, multi camera 
network is used. Multiple overlapping cameras are 
used for the wide area of the surveillance from 
different views [1]. In multi camera network 
surveillance, single camera tracking is a basic part 
which is used to obtain the information of the moving 
objects such as position, trajectory, motion etc [1].          
 
The main goal is to achieve exact location of the 
objects by tracking individual object in as many 
views as possible. We can cover the entire area to 
track objects from a single view by using the multiple 
cameras and then follow these objects between views 
[1]. 
 
 In this video surveillance system, images are taken 
by two camera and image processing operations such 
as background subtraction [1], [2], [3], [4], canny 
edge detection, morphological operations [2], and 
blob detection [2], [6] are performed on it. After that, 
these images are concatenated and tracked by blob 
tracking. The edge information of object is an 
important feature for recognizing object. To inspect 
cracked object and to recognize various objects, more 
accurate edge detection is required. The main purpose 
of edge detection is used to reduce the amount of data 
in an image for further image processing. The region 
of object is detected and after that it is segmented by 
analyzing blobs in an image. 
 
In this proposed system, video surveillance is done 
using MATLAB programming on ARM11 based 
Raspberry Pi model. 
 
II. SYSTEM OVERVIEW 
 
Fig.1 shows proposed system for video surveillance 
on ARM based Raspberry Pi. The entire system 
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consists of a USB camera, arm based Raspberry Pi 
board and a PC for monitoring purpose. 

 
Fig.1. System overview  

 
In this proposed system, we are aiming to track single 
object using multi-camera. We will show single 
object tracking on ARM11 based Raspberry pi and 
then we will simulate two cameras object tracking 
independently on Matlab using PC. We use the 
tracking paradigm. Gaussian Mixture Models (GMM) 
can be used to calculate the background images of the 
surveillance scenes. After that foreground objects 
extraction is employed to gain the bounding boxes 
and centroids of the moving targets. The object 
tracking is done to recognize trajectories and the 
motion history. We can cover the entire area to track 
objects from a single view by using the multiple 
cameras and then follow these objects between views. 
For that purpose homography mapping is done and 
matching of target centroid positions is done.   
 
A. Raspberry Pi Controller  
The Raspberry Pi [5] is a single-board, credit card-
sized  computer. It is developed in the UK by 
the Raspberry Pi Foundation. The Raspberry Pi is 
system on a chip based on the Broadcom BCM2835. 
Broadcom BCM2835 includes an ARM1176JZF-
S 700 MHz processor, Video Core IV GPU. The 
system has Secure Digital or MicroSD sockets for 
boot media and persistent storage. It has on board 
peripherals. The Raspberry Pi has two models such as 
model A and model B.   
B. Camera  
In video surveillance, the first step is to capture live 
videos. We are unable to process the live video as it 
is. Basically, the video sequence is a composition of 
lots of video images. These video images are 
processed which includes the information of the 
object. The USB web camera is utilized for real time 
video capturing. 
 
IMAGE PROCESSING UNIT 
 
In this video surveillance system, images are taken by 
two camera and image processing operations such as 
background subtraction, canny edge detection, 
morphological operations, and blob detection are 

performed on it. After that, these images are 
concatenated and tracked by blob tracking. The edge 
detection operators can have better edge effect under 
the circumstances of obvious edge and low noise. The 
collected image has many types of noises. These 
noises may be considered as edge to be detected. The 
edge information of object is an important feature for 
recognizing object. To inspect cracked object and to 
recognize various objects, more accurate edge 
detection is required. The main purpose of edge 
detection is used to reduce the amount of data in an 
image for further image processing. The region of 
object is detected and after that it is segmented by 
analyzing blobs in an image. 

  
A. Background Subtraction 
The background subtraction is an important technique 
in an image processing which builds a model of a 
background.  It compares a model of a background 
with the current frame. The main aim of this method 
is to detect region where a significant difference 
occurs. The background subtraction algorithm is used 
to detect moving objects. The pixel- based 
background subtraction is used which consists of 
probability density function for each and every pixel 
separately. The Gaussian Mixture Model is used to 
remove the shadows [1], [2], [3], [4]. 

 
B. Edge Detection    
The main purpose of edge detection is to reduce the 
amount of data in an image significantly. It preserves 
the structural properties of that image. Canny edge 
detection is used. The edge detection operators have 
better edge effect under the circumstances of obvious 
edge and low noise. 

  
C. Morphological Operations 
It is a set of image processing operations. It process 
images which depends on shapes. In this, the each 
pixel’s in an output image is based on comparison of 
corresponding pixel in an input image with its 
neighbor such as dilation [2] Dilation is a process in 
which value of output pixel is maximum value of all 
pixels in input pixel’s region. 
 
After applying morphological operations, we can 
detect object using BLOB analysis [2], [6]. Blob 
detection is used to detect regions which differ in 
many properties as color or brightness compared to 
surrounding regions. A blob is a section of a digital 
image in which some properties are stable or differ 
within a given collection of values. The main cause of 
blob detection is to give corresponding information 
with reference to regions, which is not gained from 
edge detectors. 
 
After completion of single camera tracking, we can 
achieve exact location of the objects by tracking 
individual object in as many views as possible. 
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III. EXPERIMENTAL RESULTS IN MATLAB 
 
In this proposed system, single camera tracking is 
done using Matlab. After that, multi-camera tracking 
is employed. We have shown single camera tracking 
in Fig. 2. After completion of single camera tracking, 
we can achieve exact location of the objects by 
tracking individual object in as many views as 
possible. 

 
Fig.  2.  Simulation Results in MATLAB 

 
CONCLUSION 
 
The purpose of this video surveillance system is to 
track objects in the area of interest. We have 
employed tracking method for single camera 
tracking. It is done on the embedded platform, 

ARM11 based Raspberry pi which is a system on 
chip which has ARM1176JZF-S 700 MHz processor. 
The proposed system is low cost and low power 
consumption. 
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