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Abstract— Object detection and tracking are important and 

challenging tasks in many computer vision applications such 

as surveillance, vehicle navigation and autonomous robot 

navigation.. It is a very time consuming process due to the 

amount of data contained  in video.The next challenge is the 

possible need to use object recognition technique for 

tracking.The other issues are: occlusion problem, changing 

levels of illumination,changing orientation of objects over 

time. This paper presents  various methods like kalman 

filter,TCM that  have been developed to counter these 

difficulties and some succeeded upto a level but still a lot of 

work is required in this. 
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I. INTRODUCTION 

Video surveillance is an active research topic in computer 

vision that tries to detect, recognize and track objects over a 

sequence of images and it also makes an attempt to 

understand and describe object behavior by replacing the 

aging old traditional method of monitoring cameras by 

human operators. Object detection involves locating objects 

in the frame of a video sequence. Every tracking method 

requires an object detection mechanism either in every 

frame or when the object first appears in the video. Object 

tracking is the process of locating an object or multiple 

objects over time using a camera. The high powered 

computers, the availability of high quality and 
inexpensive video cameras and the increasing 

need for automated video analysis has generated a 

great deal of interest in object tracking algorithms. 
There are three key steps in video analysis : detection 

interesting moving objects, tracking of such objects from 

each and every frame to frame, and analysis of object tracks 

to recognize their behaviour. Therefore, the use of object 

tracking is pertinent in the tasks of, motion based 

recognition. Automatic detection, tracking, and counting of 

a variable number of objects are crucial tasks for a wide 

range of home, business, and industrial applications such as 

security, surveillance, management of access points, urban 

planning, traffic control, etc. However, these applications 

were not still playing an important part in consumer 

electronics. The main reason is that they need strong 

requirements to achieve satisfactory working conditions, 

specialized and expensive hardware, complex installations 

and setup procedures, and supervision of qualified workers. 

Some works have focused on developing automatic 

detection and tracking algorithms that minimizes the 

necessity of supervision. They typically use a moving object 

function that evaluates each hypothetical object 

configuration with the set of available detections without to 

explicitly compute their data association. Thus, a 

considerable saving in computational cost is achieved. 

The field of machine (computer) vision is concerned with 

problems that involve interfacing computers with their 

surrounding environment. One such problem, surveillance, 

has an objective to monitor a given environment and report 

the information about the observed activity that is of 

significant interest. In this respect, video surveillance 

usually utilizes electro-optical sensors (video cameras) to 

collect information from the environment. In a typical 

surveillance system, these video cameras are mounted in 

fixed positions or on pan-tilt devices and transmit video 

streams to a certain location, called monitoring room. Then, 

the received video streams are monitored on displays and 

traced by human operators. However, the human operators 

might face many issues, while they are monitoring these 

sensors. One problem is due to the fact that the operator 

must navigate through the cameras, as the suspicious object 

moves between the limited field of view of cameras and 

should not miss any other object while taking it. Thus, 

monitoring becomes more and more challenging, as the 

number of sensors in such a surveillance network increases. 

Therefore, surveillance systems must be automated to 

improve the performance and eliminate such operator errors. 

II. OVERVIEW 

Object tracking is the process of locating a moving object 

(or multiple objects) over time using a camera. Basically, 

this technique focuses on three important features: 

 prediction of object’s future location, 

 reduction of noise introduced by inaccurate 

detections and 

 facilitating the process of association of multiple 

objects to their tracks.  

Kalman filter for object tracking is widely used. It requires 

background subtraction to locate the object position in video 

frame. The correct tracking and locating the object depends 

upon how accurate is object separated from background. 

There are several problems that a good background 

subtraction algorithm must solve correctly. Consider a video 

sequence from a stationary camera overlooking a traffic 

intersection. As it is an outdoor environment, a background 

subtraction algorithm should adapt to various levels of 

illumination at different times of the day and handle adverse 

weather condition such as fog or snow that modifies the 

background. Changing shadow, cast by moving objects, 

should be removed so that consistent features can be 

extracted from the objects in subsequent processing. The 

complex traffic flow at the intersection also poses 

challenges. A good background subtraction algorithm must 

handle the moving objects that first merge into the 

background and then become foreground at a later time. In 

addition, to accommodate the real-time needs of many 

applications, a background subtraction algorithm must be 

computationally inexpensive and have low memory 

requirements, while still being able to accurately identify 

moving objects in the video.Many algorithms for 

background subtraction in kalman filter have been proposed. 

Out of those recursive and non recursive median filtering 
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both are commonly used as it is very less complex, but in 

case of above said problems doubt on its accuracy is raised. 

III. RELATED SEARCH 

Many algorithms for background subtraction in kalman filter 

have been proposed. Out of those recursive and non 

recursive median filtering both are commonly used as it is 

very less complex, but in case of above said problems doubt 

on its accuracy is raised. In [1] author proposed the 

threshold method to detect moving object, background 

initialization and update the current image in real time. At 

last, shadow effect and noise removed by using median filter 

method. This method has also a very good effect on the 

elimination of noise and shadow, and be able to extract the 

complete and accurate picture of moving human body.In [2] 

the author proposed  a background subtraction method that 

utilized structural similarity, which was robust against 

various background areas. The proposed method also 

significantly reduced the level of computational complexity 

since most pixels were eliminated using the similarity 

image. In [3]  a novel BS algorithm has been presented 

using the properties of texton co-occurrence matrix(TCM) 

for accurately detecting the moving objects. TCM is a 

popular technique in the field of image retrieval. However, 

its adoption in BS is not reported in the literature. TCM 

integrates the colour, texture, and shape features in 

background modelling. It is computed in a neighbourhood 

region of the pixel. This simplicity utilizes image features 

and the spatial relationship between the pixels in the BS.In 

[4] a new BSFD algorithm is proposed that rectified the 

disadvantage of the background subtraction method and the 

frame difference method and proposed a dynamic updating 

of background image by frame difference method and 

utilizes the power of the background subtraction method for 

detecting the moving object very effectively and 

accurately.In [5]  author presented  a pixel based 

background subtraction technique called ViBe that 

innovated by introducing several new mechanisms: 

segmentation by comparing a pixel value to a small number 

of previously collected samples, memoryless updating 

policy, and spatial diffusion. One of the main keys is the 

absence of any notion of time when building and updating 

the background models. In addition, ViBe introduces a 

spatial diffusion mechanism that consists to modify the 

model of a neighboring pixel while updating the model of a 

pixel.In [6] author proposes an  algorithm with tuning factor 

and Gaussian update for surveillance videos that suits 

effectively for aerial videos. The tuning factor is optimized 

by extracting the statistical features of the input frames.With 

the optimized tuning factor and Gaussian update an adaptive 

Gaussian-based background subtraction technique is 

proposed. The resultant video extracts the moving objects 

from the dynamic background.In [7] a survey of the existing 

methods used for detection and tracking in surveillance 

videos is provided by author.. The previous methods 

proposed for detection and tracking has several 

shortcomings. For the meaningful video manipulation, 

videosare to be segmented into meaningful objects 

(semantic videoobjects). Many applications require 

automatic segmentation of semantic video objects. But it is 

considered as difficult task. The advantages and 

disadvantages of several methods have been discussed.In [8] 

an effective formulation of multi-target tracking as 

minimization of a continuous energy is combined with 

multi-background registration. Apart from the recent 

approaches, it focus on making use of an energy that 

corresponds to a more complete representation of the 

problem, rather than one that is amenable to global 

optimization. Besides the image evidence, the energy 

function consider physical constraints, such as target 

dynamics, mutual exclusion, and track persistence. The 

proposed tracking framework is able to track multiple 

objects despite of occlusions under dynamic background 

conditions.In [9] author proposes a new method for the 

modeling and subtraction of background modeling. Towards 

the modeling of the dynamic characteristics, optical flow is 

computed and utilized as a feature in a higher dimensional 

space. Inherent ambiguities in the   computation of features 

are addressed  by using a data-dependent bandwidth for 

density estimation using kernels.In [10] , author presented a 

methodology that uses a texture measure to detect moving 

objects in video . The methodology is computationally 

inexpensive, requires minimal parameter fine tuning and 

also is resilient to noise, illumination changes, dynamic 

background and low frame rate. They also present a 

framework for vehicular traffic density estimation using the 

foreground object detection technique and present a 

comparison between the foreground object detection-based 

framework and the classical density state modelling-based 

framework for vehicular traffic density estimation. 

IV. COMPARISON AND DISCUSSION 

We surveyed the various papers and found that many 

methods have been proposed but accuracy is the main 

problem in results. So we would be try to automate the 

process of object tracking and achieve maximum accuracy 

despite of changing backgrounds,changing levels of 

illumination,occlusion and changing orientation of 

objects.Object detection and tracking are very useful for 

security purposes ,theft cases,traffic control ,navigation , 

human computer interaction and many others. 

V. CONCLUSION 

Solution to problems discussed in previous chapter will be 

centre point for our thesis work. After studying various 

research papers it has been concluded that object detection 

methods in dynamic background can be categorised as 

parametric methods and non parametric methods. Parametric 

methods are less computational complex but these methods 

are not adaptable fast changing backgrounds. So following 

will be key objective of our thesis work: 

 A mathematical model for Kalman filter for object 

tracking will be developed and implemented to 

track object in videos. 

 A background subtraction method based on Texton 

Co-occurrence matrix (TCM) will be developed 

which will be able to cope up with fast changing 

objects in background. 

 Results will be compared on criteria of false 

recognition rate and true recognition rate. 
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