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Abstract -The human eyes fixate at important locations in the scene, and every fixation point lies inside a particular region 
of arbitrary shape and size, which can either be an entire object or a part of it. Using that fixation point as an identification 
marker on the object, here propose a method to track the object of interest. Using this new object tracking method can reduce 
the computation time and also it is very useful for high definition videos. Using this new method it is possible to trace the 
object even if it is moving or changes to stands still from movement. Another important attraction of this paper is automatic 
fixation. All these features that are computation time reduction and automatic fixation are done using k-means clustering, 
markov chain and conditional probability.  Each cluster mean value and centroid point value is updated in to next frame. 
Computation time reduction is achieving with the help of k means clustering and automatic fixation is done using markov 
chain concept and conditional probability equation for Bayesian estimator. This is an efficient object tracking method.  
 
Keywords— Fixation based segmentation, Markov chain, K-means clustering, Conditional probability. 
 
 
I. INTRODUCTION 
 

Object tracking is a method of following an 
object through successive image frames to determine 
how it is moving relative to other objects. This is 
most commonly done by measuring the position of 
the centroid of the object in successive frames. Object 
tracking, by definition, is to track an object (or 
multiple objects) over a sequence of images. Object 
tracking, in general, is a challenging problem. . 
Difficulties in tracking objects can arise due to abrupt 
object motion, changing appearance patterns of the 
object and the scene, non-rigid object structures, 
object-to-object and object-to-scene occlusions, and 
camera motion .Object tracking problems have been 
studied for several years and many different 
approaches have been proposed. Different cases may 
occur, the object to be tracked can be any mobile 
object in a scene or it can be a specific object that is 
already known and the trajectory of which is to be 
followed. Most of these object tracking algorithms 
are based on block processing and image differencing 
method. Computational complexity is the general 
problem in all of these cases that is most of these 
algorithm take more time for execution. 

This paper proposes a new method for object 
tracking or moving object detection that is based on 
real time segmentation with fixation. Here 
incorporate Mishra et al active visual segmentation 
with fixation with markov chain and conditional 
probability to obtain efficient object tracking result. It 
is a fixation based object tracking algorithm. Every 
fixation point lies inside a particular region of 
arbitrary shape and size, which can either be an entire 
object or a part of it. This system is very use full in 
high definition videos where contain large number of 
pixels. When using normal tracking algorithm for 
high definition videos computation time is large. 

Automatic fixation point is another attraction of 
proposed method. All these are that is automatic 
fixation and computation time reduction is possible 
with K-means clustering and markov chain concept 
and conditional probability of Bayesian estimators. 
This system is very useful when object is moving or 
changes to stands still from movement. 

The proposed method is a three step process. 
In first, finding the probabilistic boundary edge map 
of the image which is generated using all available 
visual cues. It is done only for first frame. Second 
step is forming clustered structure for the first frame 
using k-means clustering algorithm. New cluster 
mean and centroid point is calculated for clustered 
image. These values are updated to next frame. Third 
method is finding new centroid position (fixation 
point) using Bayesian conditional probability 
equation. 
 
II. RELATED WORK 
 

There is a huge literature on various 
methods to segment images and videos into regions. 
Most segmentation algorithms depend upon some 
form of user input, without which the definition of the 
optimal segmentation of an Image is ambiguous. 
There are two broad categories: first, the algorithms, 
that need various user specified global parameters 
such as the number of regions and thresholds to stop 
the clustering; second, the interactive segmentation 
algorithms, that always segment the entire image into 
only two regions: foreground and background. There 
are some hierarchical approaches that do not require 
user input and they work well, especially for the 
image with a single object in prominence. Martı´nez 
et al. Correctly identifies the problems with the 
Normalized-Cut-based method and proposes a 
solution to automatically select the global parameter 
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for the segmentation process. But, since the cost of a 
cut is still computed in the Cartesian space, the 
“short-cut problem,(scaling problem) might still be an 
issue. 
In all of these segmentation algorithms, it can see that 
entire scene must be segmented   instead of 
segmenting single object of interest. Active visual 
segmentation which is one of the best tool for 
segmentation applicable for both video and still 
image. Which is a fixation based segmentation. In 
that we give fixation as an input to the image and 
output is the optimal closed contour around that 
fixated region. Active visual segmentation (fixation 
based) is one of the efficient segmentation algorithm. 
Which have greater advantages that using this we can 
eliminate general segmentation based problem that is 
scaling problem, lightening effect, texture effect etc. 
These are achieved by combining different type of 
cues and Cartesian to polar edge map formation. But 
when this segmentation   is used for video images 
there is some problem arises. The computation time is 
large and also this method is used for only when 
moving object is moving with a particular speed. That 
is when moving object is moving and stands still and 
again moving; this type of moving object cannot be 
tracking using this segmentation algorithm. So 
develop a new algorithm for object tracking based on 
clustering and conditional probability. 
 
III. PREPOSED METHOD 
 

Here propose a new algorithm for object 
tracking. It is a fixation based tracking algorithm. 
Automatic fixation and computation time reduction 
are attractiveness of this algorithm. And also it can 
used for all object tracking. That is moving object can 
track when it is moving or stand still from the 
movement. Here using markov chain concept (Next 
state depends on present state and not the state 
preceding it) for automatic fixation, and conditional 
expected value equation of Bayesian estimator for 
fixation point localization. And computation 
reduction is achieved by k-means clustering. The 
steps involved is represented using a block diagram 

 

Figure1.Blockdiagram representation of proposed 
method 
 

 We know video is consists number of 
frames. In this proposed method for the first frame do 
the active visual segmentation algorithm. That is 
formation of probabilistic boundary edge map by 
combining cues. And then k-means clustering is done 
.Cluster’s central new mean value is find. Fixation 
point is given as the centroid of moving object, and 
then finds the optimal closed contour around the 
fixation. This cluster central value and centroid value 
of the moving object is updated for next frame. Using 
that values find new mean value of the next cluster 
and also find the centroid value. 

Consider an 푖  frame, mean value and 
centroid point (here fixation point) value which are 
updated from 푖 − 1  frame. Then find new location 
of these values. Then calculate conditional 
expectation of centroid value of the moving object in 
푖 + 1     when 푖  frame centroid position is given. 
These procedures are continued for proceeding 
frames. And we can see that when going to frame to 
frame the conditional expectation of the centroid 
value is converges to observed value that is true value 
when number of observation increases. That is 
automatic fixation is achieved. Here the automatic 
fixation point is achieved using markov chain 
concept. That is 푖  frame fixation point location can 
be computated using 푖 − 1  frame fixation point 
value. This value is achieved obtained using formula 
for conditional expectation of Bayesian estimator. For 
that calculation we assume the displacement of 
moving object follows Gaussian distribution with 
particular mean and variance value. 
The computation time reduction is achieved using k-
means clustering, computation time is reduced around 
one fourth of that of previous algorithm .In previous 
method pixel to pixel scanning is done for finding the 
moving object. But in new method, for first frame 
moving object is find using boundary edge map 
formation and then clustering is done k-means 
clustering algorithm .This clustered mean value is 
updated for next frame and similar points are 
compared with that mean value. That is new cluster is 
formed without compare with entire frame.These 
process is continued proceeding all frames. 
 

A. k-means clustering 
Clustering of data is a method by which large 

sets of data are grouped into clusters of smaller sets 
of similar data. A clustering algorithm attempts to 
find natural groups of components (or data) based on 
some similarity. Initially, the number of clusters must 
be known, or chosen, to be K say.  Next, the 
algorithm considers each instance and assigns it to the 
cluster which is closest. The cluster centroids are 
recalculated either after each instance assignment, or 
after the whole cycle of re-assignments. This process 
is iterated 
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B. Markov chain and conditional probability 
 A Markov chain is a stochastic process with the 

Markov property. It is characterized as memory less. 
The next state depends only on the current state [12] 
,[13]That is 
 
 푃 푋 = 푥\푋 = 푥 ,푋 = 푥 , … . … .푋 = 푥 =
푃 (푋 = 푥\푋 = 푥 )                                     (1) 

The concept of conditional probability is one 
of the most fundamental and one of the most 
important concepts in probability theory [15]. Given 
two events A and B from the sigma-field of a 
probability space with P(B) > 0, the conditional 
probability of A given B is defined as the quotient of 
the probability of the joint of events A and B, and the 
probability of B: 
                                푃(퐴 퐵) = ( ∩ )

( )
                      (2)                                  

In probability theory and statistics, Bayes' 
theorem is a result that is of importance in the 
mathematical manipulation of conditional 
probabilities. 

Consider the displacement of car follows the 
Gaussian distribution. The conditional expectation of 
centroid of the car when n observations are given is 
given by 
                                                                               
                          퐸 휇

푋 =                 (3) 
                             
Where X={푋 ,푋 , … .푋 } random sample of size n 
Where 푋 ,푋 , … .푋  exact location of the centroid of 
the moving object. 
a =mean value of the prior pdf 
푏 =prior variance (deviation) of the centroiid from 
the mean value 
                                             푌 = 푛퐸(푋)                 (4)                                            
                                                                          
                                     휎 = 퐸(푋 − 휮푿풊)     (5) 
  
µ= Is random variable which updated based on 
observations  
 
IV. EXPERIMENTS AND RESULTS 
 

Proposed method is applied on traffic system 
video which consists of large number of different 
vehicles. The video used for the experiment is 
dynamic scene captured with a stationary camera .I n 
this video can see 2 types of vehicles .One type is 
continuously moving with a particular speed, other 
one is firstly moving then stand still from the 
movement then again moving. When applied both 
algorithms that is old algorithm (active visual 
segmentation algorithm) and proposed tracking 
algorithm (based on markov chain and conditional 
probability) different results are obtained .Using 
fixation based segmentation algorithm it is seen that it 
trace the moving object only when it is contiously 
moving, when object is stand still from the movement 

it become failure to trace the trajectory of the moving 
object. But using markov chain and conditional 
probability concept of Bayesian estimator it can see 
that it is success full trace the moving object when it 
is continuously moving or stand still from the moving 
and then again moving. Computation time is also 
reduced using new method .Computation time is 
reduced to 4 times compared with the old algorithm. 
 

 
 

Figure 2.Out put of the preposed method 
 
CONCLUSION 
 

Here propose a novel formulation of object 
tracking in conjunction with fixation .This method is 
applicable for when object is continuously moving 
and stand still from the movement. Using this method 
computation time can be reduced and automatic 
fixation is possible .It is one of the efficient method 
for object tracking. 
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