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Abstract 

The Project presents object tracking from videos based on template matching using 

Gaussian kernel with probability distribution function and mean shift algorithm. Initially, 

the target will be selected from chosen video sequence to track desired object in 

consecutive frames. The target will be utilized to determine the probability distribution 

function for similarity measurement between target and current processing frames. Here, 

Gaussian kernel function and its gradient are used here to find the PDF for 

corresponding templates. Similarity between two different images will be measured by 

weighted sum of Gaussian coefficients and PDFS. Mean shift approach used here to 

shifting the starting coordinates of template to find its similar features in consecutive 

frames to detect desired objects. The dissimilarity between the target model and target 

candidates will be expressed by a metric derived from Bhattacharyya coefficient. The 

project simulated results shows that moving object from video will be tracked accurately 

at different position and shape with help of templates in a considerable amount of time. 
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1. Introduction 

Moving object detection in real time application is important challenging task in video 

surveillance system. There are steps for automatic video analysis. There are object 

identification, object detection object tracking. As the first step, object identification aims 

is to identify the object in the region. Then the object detection aims to locate and 

segment interesting objects in a video .Then, such object  can be tracked from frame to 

frame, and the tracked object can be analysed. 

The major application of object detection and tracking are broader monitoring and 

protection etc. Thus object detection play major role in various field. 

Then Background subtraction is commonly used technique for segmentation of motion 

object in static scenes. It will attempts to detect moving object regions by subtracting the 

current image that is created by averaging images over time period. Unfortunately the 

background subtraction model is complex and computationally expensive. 

Therefore most of existing approaches for moving object detection and tracking are 

computationally difficult and subject to more delay and affect the performance of real-

time surveillance. 
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2. Related Work 

The literature reveals that a number of approaches have been developed to solve the 

low level dimension problems that are broadly classified based on the techniques – first 

order the ANNF computation between source and target image using feature match 

technique for low dimensional using k tree algorithm (S. Avinash Ramakanth and 

Venkatesh Babu, may 2014).then the ANNF can be used in two application such as super 

resolution and optical detection. In this computation the optical disk can be detected 

between source and target image. (S.A.Ramakanth and R.V.Babu, 2014.).p finder is a real 

time system for tracking people and interpreting their behaviour ,it has an ability to find 

and follow people‟s head ,hands ,body. Therefore it is an important visual problem 

(C.Wen, A.Azarbayejani, T.Darrell, and A.Pentland, 1997). This paper has shown a 

novel, probabilistic method for background subtraction. It involves modelling each pixel 

as a separate mixture model. These two parameters are robust to different cameras and 

different scenes. This method deals with slow lighting changes by slowly adapting the 

values of the Gaussians.(C.Stauffer and Grimson ,”Adaptive background mixture models 

for real time tracking”,1999).using these real-time surveillance the people activities can 

be detected and tracked usingW4.the W4 is real time visual surveillance system for 

detecting and tracking the multiple people  activities(„W4:Real time surveillance of 

people and their activities‟,2000).Then tracking the moving object  using the techniques 

background subtraction .using these techniques the object can be detected and also the 

shadow of the object will be detected(J.Jacques,C.Jung, and S.Musse, ”Background 

subtraction and shadow detection in gray scale video sequences,2005”). Then the object 

can be tracked spatially using kernel-based tracking (“D.Comaiciu, V.Ramesh, P.Meer”, 

kernel-based object tracking”, 2003). A new method for real-time tracking of non-rigid 

objects seen from a moving camera is proposed. The capability of the tracker to hand le in 

real-time partial occlusions, signicant clutter, and target scale variations, is demonstrated 

for several image sequences (“Real-time tracking of non-rigid objects using Mean Shift”, 

2000).Then based on the colour the images can be retrieved („colour in image search 

engines”, 2001).Then based on the region the images will be detected, in the sequences of 

image the region will be selected then the selected region I the object is matched and 

detected. (“Region tracking through image sequences”, 1995). 

 

3. Overview of the System 

The aim is to build robust and novel moving object detection and tracking algorithm 

that can detectObject in a variety of challenging real world scenarios. The overall system 

overview will be represented in diagrammatic form. 
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The Steps involved in overall system is 

 First process is to select the desired object as a template to detect and track the 

object in processing frames. 

 Template is utilized to estimate the probability density function with Gaussian 

kernel coefficients. 

 Then use the current frames to select the region based on template boundary and 

find the probability density estimation. 

 Measure the similarity between the target PDF and selected regions PDF to locate 

the object. Then mean shift algorithm is used here to find the desired coordinates in next 

frames for locating the object. 

Finally the object will be tracked and updated based on coordinates evaluated from the 

mean shift process for next consecutive frames.      

 

4. Object Detection 

Object detection is initial step in surveillances. There are various algorithm used for 

detecting the 

Object. It will acquire in both static and dynamic background. The challenges like 

shape, size, occlusion etc. are probably facing. 

 

4.1.  Frame Separation 

An Input Video (.avi files) is converted into still images for processing it and to detect 

the moving objects. These sequences of images gathered from video files by finding the 

information about it through „aviinfo‟ command. These frames are converted into images 

with help of the command „frame2im‟.Create the name to each images and this process 

will be continued for all the video frames. The following diagram represents the process 

flow of this separation. 



International Journal of Signal Processing, Image Processing and Pattern Recognition 

Vol.9, No.2 (2016) 

 

 

206  Copyright ⓒ 2016 SERSC 

 
 

4.2.  Region of Interest 

 Region of interest (ROI) is a portion of an image that you want to filter or perform 

some other operation on. From the source image the region is selected from the input. 

Then the selected region is compared with selected target image. 

 

4.3.  Gaussian Kernel Function 

Gaussian function are widely used in statistics where they describe the normal 

distribution, in 

Signal processing where they serve to define Gaussian filters, in image processing 

where two dimensional Gaussian are used for Gaussian blurs, and in mathematics where 

they are used to solve heat equations and diffusion equations and to define the 

weirestareas transform. After the region is selected then Gaussian kernel function is 

defined for filtering. Gaussian process are defined by the joint probability of our 

observation that joint probability is Gaussian, with mean 0. 

 

4.4. PDF Estimation 

The probability density function with Gaussian kernel coefficient is used here to 

determine the similarity region between target and processing frame. Initially the kernel 

window will be created using Gaussian function and it is defined by,  

Gauss Coeff= (1/sqrt (2*pi*sig^2)) (exp(X^2+Y^2/2*sig^2)) 

Where<Y, Sig-input coordinates corresponds to the target and Standard Deviation. 

This estimated PDF will be normalized by created Gaussian kernel reduce the dynamic 

changes in of an input values. 

 

4.5.  Similarity Detection 

Similarity function is a real value function that quantifies the similarity between two 

objects. After determining the PDF Estimation the similarity between two images is 

evaluated. That is the selected target image is compared with source image for detection. 

 
4.6. Threshold 

The object detection will be performed based on thresholding concept.Thershold is one 

of the segmentation process. It can determine to segment object and background. It is the 

process of separating an image into different portions of 
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images by selecting a certain grayness level as a threshold and comparing each pixel 

value with that threshold, and then the threshold valve is compared with similarity, if the 

threshold value is greater than similarity then the object will be detected otherwise update 

or reinitialize the region by gradient. 

 

Mean shift based target Updation 

 Object detection in next consecutive image will be performed by measuring the 

similarity between template and input data PDF values. 

 The new coordinates belongs to desired target in input from initial one will be 

determined based on gradient vector obtained from the Gaussian kernel. 

 And the coordinates of target dimension will be changed based on this 

displacement vector, and then new PDF will be estimate to similarity between selected 

target PDF values. 

 This process is continued to get the desired region or up to loss of target during 

displacement and the gradient vector. 

 

5. Results and Analysis 

This method was tested on several image sequences. The proposed system was able to 

detect and track the object in sequences. And it is implemented with the help of 

MATLAB tool and run on desktop PC with a 3.09GHz Intel and 1.09GB RAM. 

 

In mat lab we have implemented this object tracking and detection algorthim.In this 

object will be tracked and detected based on mea shift based tacking. Then we evaluated 

shape, size, color using feature match. The detection output is more accurate and thus can 

significantly improve the performance of image surveillance based application. 

 

6. Conclusion and Future Work 

This paper illustrates the suitability of using this model to detect and track the object 

for surveillance based application. A new technique is applied on the detect object to map 

its exact on the target image by using its parameter such as size, shape, and color in 

efficient way with minimum noise. 

In a future work, the object detection and tracking present in the scene for more 

sophisticated vision based application like Navigation, Surveillance, and Medical Field. 
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Object Tracking 

In this moving object detection first the object will be selected in template then the 

frame has been separated by frame to frame .Then object can be filtered rom the region 

.then object cab be estimated using density function .then the similarity between the 

object has determined. When the difference is defined the object will be selected. 

Using the Mean Shift tracking the detected object will be  tracked from the frame 

sequences. 
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