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Abstract — The video surveillance system is plays 

main role like a real time movable object tracking. The 

industries, shops, hospital & other place are disturbs with 

including major problem like security & surveillance system. 

People detection & tracking is very important task of video 

surveillance system. Video surveillance system is used for 

improving the system performance in many field like safety, 

security, monitoring system. I have designed these algorithms to 

perform object tracking & obtained good result of their position 

when using small no of particles. The particle filter method is 

very simple & generic with including raspberry pi model. The 

propose algorithm is entirely based on particle filter method. It 

simple & robust method which is effective in video surveillance 

system. I implement the propose algorithm on Raspberry Pi 

board using OpenCV on Linux background. It is very efficient 

object tracking method to solve object tracking problem & 

remove drift problem. 
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I  INTRODUCTION 

Bayes filter is used for estimating state of dynamic 

system from sensor measurement. Bayes filter is performed 

its operation by using predict or update cycle. The main 

example of Bayes is kalman & particle filter. Sequential 

monto Carlo method is another name of particle filter [1]. 

Each particle is containing one set of value for the state 

variables. It is used for implementing non gaussion & 

multimodal pdfs. It is used for find the approximate solution 

using complex model rather than exact solution using 

complex model. The resample technique is used for when 

following problem is created like particle depletion, area with 

high probability in posterior not represent in well manner [2]. 

The density of particle does not represent pdf well. 

 The Algorithm 
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For each time step, loop with three phases: 

1. Prediction 

2. Update 

3. Re-sample 

II OPENCV 

OpenCV was started at Intel in 1999 by Gary 

Brodsky, and the first release came out in 2000. Vadim 

Pisarevsky joined Gary Brodsky to manage Intel's Russian 

software OpenCV team. In 2005, OpenCV was used on Stanley, 

the vehicle that won the 2005 DARPA Grand Challenge. Later, 

its active development continued under the support of Willow 

Garage with Gary Brodsky and Vadim Pisarevsky leading the 

project. OpenCV now supports a multitude of algorithms related 

to Computer Vision and Machine Learning and is expanding day 

by day. 

OpenCV supports a wide variety of programming languages 

such as C++, Python, Java, etc., and is available on different 

platforms including Windows, Linux, OS X, Android, and iOS. 

An interface for high-speed GPU operations based on CUDA 

and OpenCV are also under active development. OpenCV-

Python is the Python API for OpenCV, combining the best 

qualities of the OpenCV C++ API and the Python language. 

III. COLOR BASED ALGORITHM 

The flow chart Fig.1 is included different steps like RGB to 

HSV conversion, segmentation, pre-processing, bonding box etc. 

For every video input sequence, I grab the I grab the frame from 

video. The grab frame is the RGB frame which converted into 

HSV as per requirement. I have segmented the HSV frame. The 

given segmented frame is track in successive frame. I apply the 

pre-processing step on segmented frame which include 

morphological & filtering operation. The bonding box is used to 

track the object. 
 
The basic block of flowchart.  

1. RGB to HSV conversion 

In this system basic color space are RGB & HSV. The TGB 

color space is included Red, Green Blue color. The HSV is 

including Hue, Saturation, and Value. The changing operation of 

RGB color space is very small & it could not be detected by 

human eye. The RGB color space cannot directly used image 

processing & I cannot get proper result in RGB color space. For 

avoiding this drawback the proposed system is included 

Raspberry Pi. 
 

 Fig. 1 Flow Chart for Color Based Algorithm 
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2. Segmentation:  

The frame subtraction method is based on two consecutive 

frames. I segmented foreground object from background.    

3. Pre-processing step: 

In this pre-processing step morphological operation like 

erosion& dilation are applied. The morphological operation is 

used to get proper size of successive frame. The filtering 

operation is used to perform after morphological operation. The 

noiseless result frame is obtained with the help of smoothing & 

median filtering. 

4. Bonding box:  

This step is applied on the result frame to track the required 

object. The bonding box is used predefined coarse shape model 

like rectangular, ellipses. To represent the object, contour 

tracking is used. 

 

 

IV IMPLEMENTATION METHOD 

     A. Video surveillance system  

Video surveillance is executing two most popular tasks like 

object detection & tracking. It is use for improving the system 

performance in required field like safety, security, monitoring 

purpose. In this paper we represent raspberry –pi based object 

detect & tracking   system. Given method is based on human 

upper body model & likelihood the function to find its presence 

in given region of sense. This process is used for finding 

maxima of the function by using advance kalman filter [3] like 

particle filter. We designed the given algorithm in process of 

object tracking their position. our method is very simple & 

generic with including raspberry –pi model.in this paper  we also 

show the different tracking result from video surveillance give in 

order to illustrate our requirement[4][5].” 

 

     B. Problem & related work 

      The moving object in sequence of image is detected by  

including 2 approaches, first is that realize on change detection 

as source of temporal information. These approach is motivated 

by assumption moving object is usually the intensity change 

between successive images/frame. The particle filter was 

established in 1993 for the purpose of finding numerical 

approximation for nonlinear Bayesian filtering problem & 

explains the theory well as no of specific application. The theory 

information of first surveys the nonlinear filtering problem & 

describe the general particle filter algorithm in related to 

approximate solution is based on advancement of kalman filter. 

At the end marginalized particle filter is out looking for general 

framework for applying the solvation of complex system The 

kalman filter would have poor performance for solving the 

problem in nonlinear system. The particle filter is used for real 

time application of particle filter like signal processing& 

robotics communities with help of positioning of the moving 

platform as technical driver[6]. The main application of particle 

filter is visual tracking. Three dimensional state space 

applications are performed quietly by particle filter algorithm. 
 

  C. Function of particle filter by replacement of kalman filter 

The main application area like the problem by arising 

vision track & human behavior which is solved by extended 

kalman filter regarding robot interaction, robot learning & video 

surveillance. Here I tried to focus my attention on video 

surveillance system. A complex challenge is present in the 

region of high level of security regarding public place. The 

various no of methodology can be applied for various regions 

like security, biometrics region, screening system, video 

surveillance system. Now a day the video surveillance system 

plays role like large scale video recorder. This method has to be 

deserved for two main purpose like to provide a human operator 

with images to detect and react to potential threats and recording 

for future investigative purposes. The real time detection, a 

popular that a human visual attention falls below the acceptance 

level even if that the operator trained in one task of visual 

monitoring. These systems include two main functions like to 

provide a human operator with images to detect and react to 

potential threats and recording for future investigative purposes. 

Video analysis concept can be applied to maintaining 

development of smart surveillance system. A fundamental key 

component of video surveillance system is the target tracking 

problem [7].The particle filter technique is used for solving the 

target tracking problem in video surveillance system.                                                          
 

    D. Steps of particle filter 

For development of video surveillance which capable 

for tracking person in outdoor environment is main objective of 

this paper. In is paper I describe the structure of the proposed 

video surveillance system. In this paper I am represent the 

method used for contact detection and the method used for the 

extraction of useful data from the video feed. I describes the 

Kalman filter algorithm applied in this case. we present the 

results obtained from the Simulink model’s simulation, the 

conclusions drawn from this study and the possible future 

developments. 

 
Fig. 2 Steps of particle filter 

E. Pdf representation of particle 

Regarding the importance sampling The particle filter 

having two main aspects, first is for maintaining unbounded 

number of variable with help of particle filter. Second advance 

kalman filter is used to cover hypothesis space. The importance 

sampling will include some particles have low probability with 

covering most probability mass .If xn is a hidden state vector 

and yn be a measurement in time n. The particle filter algorithm 

builds an approximation of a maximum posterior estimate of the 

filtering distributions 

(Xn|Y1:n),where Y1:n= (y1…..yn) is the history of observation. 
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The main distribution system is represented by set up of pair 

(Xn
(1):Yn

(1)) =1N
P 

Filtering distribution can be calculated into two steps with the 

help of bays rule  

Prediction step 

P(xn|y1:n-1)-∫ p(xn|xn-1)p(xn-1.yn-1)dxn-1  

Update step 

P(xn|y1:n-1)-∫ p(xn|xn-1)p(xn-1.yn-1)dxn-1  

      F. Raspberry Pi 

Raspberry Pi module is single board computer. It is 

including ARM 1176JZF 32 BIT 700 MHz processor SIMD, 64 

bit data path. It is including GPU Broadcom video core. This 

model is consist of RJ45.The raspberry Pi module support 

following OS like raspbian,debian ,fedora arch Linux, risk OS 

free BSD. Raspberry Pi module can run any software which run 

on Linux. A complex IC that integrates the major functional 

elements into a single chip or chipset is known as system on 

chip. This system is consisting of a programmable processor, on 

chip memory, accelerating function hardware, analog 

component. This system is low cost system design. System on 

chip is used for increasing the system performance, low power 

consumption, reduce size. Broadcom BCM2835 SoC 

Multimedia processor is heart of raspberry pi.The CPU system 

of raspberry pi is consisting of ARM 1176JZF-S (armv6k) with 

frequency 700MHz. The CPU structure is consisting of RISC 

Architecture and low power draw. The GPU of raspberry pi is 

consist of Broadcom video IV with Specialized graphical 

instruction sets[8]. The RAM system of raspberry pi is consist of 

512MB (Model B rev.2) & 256 MB (Model A, Model B 

rev.1).The raspberry is consist Composite RCA, HDMI, 3.5 mm 

jack. The specification of HDMI is  include required input in 

digital form , audio & video signal application , limit of 

resolution like 1920*1200. 

 
 

Fig. 3 Raspberry Pi 

 

V SYSTEM ARCHITECTURE 

The system consists of voltage sensor, camera, PC, 

Raspberry Pi etc. All the sensor data’s are controlled using 

raspberry pi. Those data’s are sent to the webpage using Wi-Fi 

interface and the real time video is also sent along with sensor 

related data. 

 
Fig. 4 System architecture 

 
The video is taken only when the particular template matching is 

verified. For template matching and real time video we use 

OPENCV. All Process is work out by sequential manner which 

show in Fig.4 Architecture model. 
 

A. Tracking system 

Tracking moving objects in video sequences is a central 

concern in computer vision. Reliable visual tracking is 

indispensable in many emerging vision applications such as 

automatic video surveillance, human–computer interfaces and 

robotics.  The Kalman filter provides an effective solution to 
the linear-Gaussian filtering problem. However, where there is 

nonlinearity, either in the model specification or the observation 

process, other methods is required. For consider methods known 

generically as particle filters, which include the condensation 

algorithm and the Bayesian bootstrap or sampling importance 

resampling (SIR) filter. 

 

B. Object detection 

Object detection in images has received considerable 

attention in the past decades, probably because reliable object 

detection systems are required as a front-end in numerous 

applications. Object detection deals with determining if an 

instance of a given class of objects (for examples cars, faces, 

etc.) is present or not in an image. Successful object detection 

systems are based on the learning of object appearance using 

large collections of exemplars. It has been dominated by 

approaches that separate processing into distinct stages of 

feature extraction and matching. In the first stage, discrete 

primitives, or features are detected. Most of people detection and 

tracking systems have an initial phase where a background 

model is created. It is employed to easily detect the moving 

objects in the environment (foreground). Techniques usually 

employed for that purpose consist in creating a background 

image (pixel by pixel) using several images of the scene, if 

possible without motion elements in them Real-time object 

tracking is the critical task in many computer vision applications 

such as driver assistance , surveillance , perceptual user 

interfaces , augmented reality , smart rooms , object-based video 

compression[9]  . 
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           Because target can be considered movable elements in 

the environment, it is very helpful to separate the points that 

belong to the environment (back-ground) from those that do not 

(foreground). The background information is important for at 

least two reasons. 

 First, if some of the target features are also present 

in the background; their relevance for the 

localization of the target is diminished. 

 Second, in many applications it is difficult to 

exactly delineate the target, and its model might 

contain background features as well. 

C. Camera module of Raspberry Pi 

High definition camera module compatible with the 

Raspberry Pi model A and model B. Provides high sensitivity, 

low crosstalk and low noise image capture in an ultra-small and 

lightweight design. The camera module connects to the 

Raspberry Pi board via the CSI connector designed specifically 

for interfacing to cameras. The CSI bus is capable of extremely 

high data rates, and it exclusively carries pixel data to the 

BCM2835 processor. 

 

Specifications 
Image Sensor: Omnivision 5647 CMOS image sensor in a fixed-

focus module with integral IR filter 

Resolution: 5-megapixel 

Still picture resolution: 2592 x 1944 

Max image transfer rate: 1080p: 30fps (encode and decode)  

720p: 60fps 

Connection to Raspberry Pi: 15 Pin ribbon cable, to the 

dedicated 15-   pin MIPI Camera Serial Interface (CSI-2) 

Image control function:s Automatic exposure control 

Automatic white balance 

Automatic band filter 

Automatic 50/60 Hz luminance detection 

Automatic black level calibration 

Temp range: Operating: -30° to 70° 

                         Stable image: 0° to 50° 

Lens size: 1/4” 

Dimensions: 20 x 25 x 10mm 

Weight: 3g 

 

Fig. 5 Camera module 

This module is including all specification regarding Raspberry 

Pi module as shown in Fig.5 camera module. 

 

a. Interfacing of Raspberry Pi to PC 

 
Unofficial guide to getting up and running with the Raspberry Pi 

Camera - Andy Laing is a committed Raspberry Pi pi-oneer at 

element14 and these notes are intended to help users get the 

Raspberry Pi camera working on any Model A or Model B 

Raspberry Pi computer. First, please download the latest 

Raspbian image (2013-02-09-wheezy-raspbian.img) and install 

it onto your SD card. Please ensure that your SD card is at least 

4 GB in size.  Then, connect the Camera module to the CSI port 

on the Raspberry Pi computer. 
 

 

 
Fig. 6 Raspberry Pi Interconnection 

 
b. Configure the Raspberry Pi computer  
On first boot, you will be presented with the ‘raspi-config’ 

menu. There are two options we need to set before we start 

installing the camera software. 
 

 
Fig. 7 Configure window 

 

VI Overview 

The real time video taken by the voltage sensor 

intimation is viewed from the webpage with the given Ip 

address. Overview of the project as shown in Fig.8. The figure 

explains the wired set up for the real time video surveillance. 

The video captured by the webcam is viewed in the webpage in 

the Ip address with port Raspberry Pi configuration. 
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Fig. 8 wired setup of project  

 

VII Result 
To verify the propose color based algorithm, I tested my 

approach on single video databases with resolution of 426 x 

240.It has been applied for moving object tracking. The 

complete system is implemented on raspberry Pi 2 board using 

OpenCV on Linux platform on generated database. The Fig 

show generated database with result frame. The experimental 

result is shown in given Fig. 

The object is track successfully in given frame which is 
implemented on the ARM based Raspberry Pi board in real time 

domain. It shows the object tracking in moving video sequence. 

The fig shows the track object in moving sequence in given 

frame. 

 

  

Conclusion 

In this paper, I propose color based algorithm to track 

the object. The object is track using HSV color space algorithm 

& segmentation algorithm. The algorithm is implemented on 

raspberry Pi board in real time. Propose algorithm is simply 

design & applied on the object with color video database. For 

the propose algorithm is obtained more frame accuracy. In future 

the propose algorithm will be used to remove the illumination, 

rotation & occlusions problem by adding color specification in 

propose algorithm ,which will be further search topic.. 
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