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           Abstract— Now a days video surveillance system have an 

increasing demand in various fields. Detection of target in initial 

stage and then performing various functions like object 

detection, object classification, feature extraction and object 

tracking are performed by surveillance system. However, many 

problems are associated with detection and tracking such as 

illumination changes, ghost image, noise, etc. To overcome such 

problems a dwt based approach is proposed in this paper for 

detection and tracking of an object. An attempt has been made 

to develop effective object detection and tracking system.   
 

Keywords— Object Detection, Feature Extraction, DWT, 

Object Tracking. 
 

I. INTRODUCTION 

Video surveillance systems have two important aspects 

detection and tracking. Locating moving object in sequence 

of frame is called as object tracking. The tracking function 

can be performed by extracting features and detecting the 

object in sequence of frames. However, there are many 

problems associated with detection of an object and hence 

making it a challenging task. 

Security plays a vital role in today’s society. Almost every 

field requires the need for security system for which detection 

and tracking of an moving object is important. The use of 

object tracking is pertinent in the field of motion based 

recognition, video indexing, human computer interaction, 

traffic monitoring etc. However, there are many problems 

associated with detection and tracking of an object and hence 

making it a challenging task. Disturbances may arise in 

tracking object due to noise in image, complex object motion, 

non rigid or articulated nature of object, complex object 

shape, scene illumination changes etc. Back ground 

subtraction, optical flow and temporal differencing are some 

of the old methods for detection of an object. All the above 

three methods are sensitive to illumination changes. 

To overcome the above problems method for detecting and 

tracking moving objects based on discrete wavelet transform 

and identifying objects by extracting their wavelet features is 

proposed in this paper. Since discrete wavelet transform has a 

nice property that it can divide a frame into four different 

frequency bands without loss of information. 

In this paper target detection is done by extracting the 

discrete wavelet transform features and tracking is done by 

calculating the centroid of the detected object. Then target is 

highlighted by bounded rectangle. 

II. LITERATURE SURVEY 

The success of most computer vision problem depends on 

how effectively the detection and tracking of object is done. 

Algorithms based on discrete wavelet transform have been 

used by many researchers for detection and tracking of an 

moving object. S. Rajput et al. [9] proposed a method for 

detecting and tracking multiple moving objects based on 

discrete wavelet transform and identifying the moving objects 

by their color and spatial information. B. Toreyin et al. [6] 

proposed an algorithm for moving object and region detection 

in video which is compressed using a wavelet transform 

(WT). The algorithm estimates the WT of background scene 

from the WTs of the past image frames of the video. The WT 

of the current image is compared with the WT of the 

background  and the moving objects are determined from the 

difference. R. Arunkumar et al. [8] proposed a algorithm in 

which Discrete wavelet  transform (DWT), Discrete cosine 

Cosine Transform (DCT) are combined DWT-DCT are 

implemented and evaluated for extracting features from the 

segmented object. 

V. Landge et al. [11] propose a method to detect object 

based on background subtraction. S. Gogulamudi et al. [12] 

proposed an algorithm by taking relationship between object 

and environment factors and model it as environment state 

using distance transform technique, and integrate it into 

particle filtering for better tracking accuracy. N. Singla et al. 

[13] proposed a algorithm for detecting moving objects from 

a static background scene based on frame difference. S. 

Aslani et al. [14] developed a moving object detection system 

base on optical flow estimation. From the above discussion it 

is clear that there is an ever growing need for new and robust 

techniques for detection and tracking of moving object. The 

performance of the proposed method is compared with other 

standard methods available in literature such as frame 

difference and background subtraction. 
 

A. Frame Difference 

To determine the presence of moving objects frame 

difference method uses difference between the two 

consecutive frames. The simplest form of background 

subtraction is frame difference method. This method is 

sensitive to noise and variations in illumination. As it uses 

only a single previous frame it is unable to detect the interior 

pixels of large, uniformly colored moving object.  

 

 B. Background subtraction 

The background subtraction method uses the difference 

between the background frame and current frame to detect 

moving objects. After background image B(X,Y) is obtained 

subtract the background image B(X,Y) from the current 

frame Fk(X,Y). If the pixel difference is greater than the set 

threshold T, then determines that the pixels appear in the 

moving object, otherwise, as the background pixels [17]. This 

method is very sensitive to changes in external environment. 
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III. DISCRET WAVELET TRANSFORM 

Wavelet theory is the mathematics associated with 

building a model for a signal or system or process with a set 

of special symbols. The special signals are just little waves or 

wavelets. The discrete wavelet transform is based on sub-

band coding and is found to yield a fast computation of 

wavelet transform. DWT is simple to implement and reduces 

time. 

The discrete wavelet transform uses filter banks for the 

construction of the multiresolution time frequency plane. A 

filter bank consists of filters which separates a signal into 

frequency bands as shown in figure1. A discrete time signal 

x(n) is given as an input which is filtered by filters g(n) and 

h(n). They separate frequency content of input signal into 

frequency bands of equal width. The filters g(n) and h(n) are 

low pass and high pass filters respectively. At each level 

detail information is produced by high pass filter whereas the 

low pass filter produces coarse approximation associated with 

the scaling function. In the process of filtering   2 represents 

down sampling by 2. 

An image is decomposed into different levels using different 

frequency bands namely LL, LH, HL, and HH respectively.  

Detail images are represented by sub-bands labelled LH1, 

HL1 and HH1 where as approximation image by LL1. 
 

 
Figure1. DWT decomposition 

 
Figure2. Three level decomposition 

IV. TARGET DETECTION AND TRACKING SYSTEM 

The steps involved in detection and tracking are shown in 

figure3. 
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Figur3. Flow chart of target detection and tracking 

 

MXM sized images are considered as input. The input 

image is converted to gyray scale for further processing to 

reduce the processing time as it has only one color channel 

while RGB image has three color channels.  The input image 

is divided into non-overlapping image blocks. Block size is 

important as it will affect tracking performance. Detection of 

target is carried out by considering these non-overlapping 

blocks of different sizes. Each block is taken from top left 

corner and decomposed by using either one level or two level 

DWT. The input image is decomposed into four non-

overlapping sub-bands LL1, LH1, HL1 and HH1. 

Cooccurrence matrix for sub-bands of DWT is derived. [1] 

Then from cooccurrence matrix wavelet features such as 

contrast, cluster shade and cluster prominence are derived. 

Then the seed window is selected by calculating the wavelet 

features. The sub-block having the maximum combined 

feature value is selected as seed window. Region growing is 

then applied. Region growing is simple region-based image 

segmentation method. It is also classified as pixel-based 

Input image sequence 

Capture image 

Preprocessing 

Is object 
found 

Apply DWT 

Calculate wavelet 

features  

Obtain seed window 

Obtain threshold 

Apply region growing 

Identify target object 

Calculate centroid of 

identified target 

Tracked target 

highlighting 
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image segmentation method since it involves the selection of 

initial seed points. The first step in region growing is 

selection of seed point. The initial region begins at the exact 

location of these seeds. The regions are then grown from 

these seed points to adjacent points depending upon 

predefined criteria. Depending upon the target image 

threshold is determined by finding mean (M) of first m% sub-

image blocks. The window whose value is close to the 

maximum feature values will be merged with seed window. 

The process is repeated for all the blocks. The algorithm 

terminates if no window is merged from adjacent blocks. The 

target detection is then completed. Now by calculating the 

centroid of the detected object tracking is done. Finally 

tracked target is highlighted by bounded rectangle.  
 

V. EXPERIMENTS AND RESULTS 
 

In this paper the proposed algorithm has been implemented 

using MATLAB software and the objects are tracked through 

webcam. A series of experiments have been conducted to 

detect the accuracy of the proposed method. The performance 

of the the algorithm is evaluated by capturing images through 

webcam.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure. 1 Steps in target detection and tracking 

VI. PERFORMANCE EVALUATION 

The proposed system is experimented with different of 

parameters which are used for performance evaluation. The 

parameters used to check the performance of system are 

MSE, PSNR, Correlation coefficient, similarity and 

processing time. 
 

A. Mean Square Error (MSE) 

It represents the cumulative squared error between the 

compressed and the original image. The lower the value of 

MSE lower is the error. MSE is represented by following 

equation.2 

MSE =  
NM

nmlnmI
NM

*

)],(2),(1[
,

 

 

Where, M and N are number of rows and columns in 

input image 

B. Peak Signal to Noise Ratio (PSNR): 

PSNR represents measure of peak error. The PSNR between 

two images having 8 bits per pixel or sample in terms of 

decibels (dBs) is generally when PSNR is 40 dB or greater. 

PSNR is calculated using following equation: 

          PSNR = 10log10

MSE

R2
 

Where, R is the maximum fluctuation in the input data type. 

 

C. Correlation coefficient: 

This computes correlation coefficient between A and B, 

where A and B are matrices or vectors of the same size. 
 

D. Similarity:  

Pixel based similarity measure is given as follows 

Similarity = 
fpfntp

tp


 

Greatest value of similarity shows accurate detection of 

moving object. 
 

E. Processing time: 

Processing time of a single image is calculated by using tic 

toc functions of MATLAB. Based on time we would 

determine which system is fastest 
 

Table 1. Values of Processing time, MSE, PSNR, correlation coefficient and 
similarity for image no. 1 

Sr. no   

Parameters 

Methods 

 Background 

subtraction 

Frame 

difference 

Proposed 

method 
(DWT) 

1 Processing time 0.325s 0.562s 0.225s 

2 MSE 0.7498 0.07083 0.05632 

3 PSNR (dB) +59.415 dB +59.662 dB +60.658 dB 

4 Correlation 
coefficient 

0.1757 0.26524 0.30550 

5 Similarity  0.6106 0.5931 0.6704 

VII. CONCLUSION 

In this paper DWT has been used for detection of moving 

objects whereas tracking is achieved by calculating the 

centroid of the detected object. To improve the tracking 

performances, DWT is used to pre-process the image for 

reducing computations required and achieving real-time 

tracking. From the experimental results it is clear that an 

efficient tracking algorithm have been developed using DWT. 

The performance of the proposed method have been 

evaluated and compared with other standard methods 

considering various performance metrics. From the obtained 

results it can be concluded that dwt has better accuracy as 

compared to others also it is fast. 

Sr.no Steps 

 

Input image 

 
 

Gray scale image 
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Region growed 
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