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Abstract— In this paper we review the concept of the object 

tracking and object detection. And reviews the various 

techniques which are present in the object detection and 

object tracking, by studying various papers related to them. 

Thus our paper provides a complete review regarding the 

object detection and object tracking. 
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I. INTRODUCTION 

Object detection[1] have a very long history, in the case of 

the traditional methods of the object detection , subjective 

analysis of object is performed manually and as a result very 

low accuracy can obtained or even results in wrong 

calculations. 

Thus computer vision detection using various 

techniques and methods have improves the results in the 

object detection. The object detection is based on the 

following parameters, color, edge detection, corners 

detection, etc... 

Visual Tracking[1] and object detection is quite a 

difficult task and is also applied on the various applications 

of daily purposes for example person identification, traffic 

surveillance, target identification, tracking and many more. 

The concept of the Visual surveillance system applications is 

not only to put the cameras instead of making use of human 

eyes, but also to make the entire process as automatic as 

possible. 

In this paper we have discuses the various methods 

for object detection, objection tracking. In this paper we have 

also discussed about the concept of the Background 

subtraction. 

The concept of the background subtraction is used 

widely in the object detection and tracking. Any many 

algorithms are designed for this purpose and in our paper we 

have a brief discussion on such algorithms in the coming 

section. 

To detect any object procedure which is taken is 

explained in the figure 1.  

The various different algorithms can be adapted 

depending on the type of object but the stages of detection of 

any object in the video is same and are as follows , 

environment  modeling, motion segmentation, filtering, 

object classification, object detection, and object tracking 

 
Fig. 1: General block schematic of video surveillance 

system [1]. 

II. OBJECTS DETECTION METHOD 

Object Detection methods are always required in any of the 

object tracking methods, whether the object appears in the 

single frame or when the object appears in every frame. The 

earlier step in the concept of the object tracking is to first 

detect or identify the object of intersect in the frame or video 

sequence.  Some of the methods which are used for object 

detection as listed below:  

A. Frame Differencing  

According to the concept of the frame differencing [2], the 

presence of the moving object is determined by comparing 

the difference or calculating the difference between the two 

consecutive images or frame. This method is most feasible 

for the dynamic environments, although it is quite difficult to 

determine the complete outline of the moving object due to 
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which the results in detecting the moving object are not 

accurate. 

B. Optical Flow  

Optical flow method [2] is used in order to find the image 

optical flow field. And it is used to do the clustering 

processing using the optical flow distribution characteristics 

of the image. It derives the complete information regarding 

the object movement and object detection results are better in 

the method. Though it suffers from the sensitivity to noise due 

to which it is sometimes not suitable for real-time object 

detection conditions. 

 
Fig. 2: Classification of Object Detection Methods 

C. Background subtraction  

The process of the background subtraction [3] starts from the 

background modeling. It is main part of the background 

subtraction algorithm. Background modeling results in the 

reference model which is in turn required in background 

subtraction process, where each of the video sequence is 

compare with the reference frame in terms of the pixels in 

order to find out the possible variation. Mean and Median 

filters are used in the background modeling. The main 

approaches of the background subtraction are listed below:  

1) Recursive Algorithm    

The concept behind the recursive techniques [3] is that they 

do not maintain any buffer for the background estimation. But 

they recursively update the single background model on the 

basis of each of the input frame. The positive part of this 

approach is that it requires less amount of the memory or 

storage space but also suffers from a drawback that if any 

error occurred in the background model that it continues to 

have its effect for the longer duration to time. This concept 

involves methods like approximate median, adaptive 

background, etc... 

2) Non-Recursive Algorithm    

Non-Recursive techniques [4] are based on the concept of 

sliding-windows for the background estimation. It makes use 

of buffer for the storage of the previous video frames and will 

estimates the background image on the basis of the temporal 

difference of each pixel within the buffer.  These techniques 

are more appropriate although the large buffer is requires to 

store the information regarding even the slow-moving traffic 

[4]. 

III. OBJECT TRACKING METHODS 

Object Tracking refers to determining the path of an object in 

the image place when the object moves around in the frame 

or the scene. The main motive behind the object tracking is to 

find the position of an object over time in order to generate 

the route of the object, the concept of object tracking can be 

sub-divided into point tracking, kernel based tracking and 

silhouette based tracking. 

A. Point Tracking  

Point Tracking involves the detection of the object in each 

and every frame. In this case the moving objects are 

represented by their feature points. 

The false detection of object will result only in the case of the 

occlusions. 

B. Kalman Filter 

It is based on the concept of Optimal Recursive Data 

Processing Algorithm. The Kalman Filter carries out the 

restrictive probability density propagation. It is a set of 

mathematical equations on which provide an efficient 

computational (recursive) means in order to determine the 

state of a process in several aspects: it supports estimations of 

past, present, and even future states, and it can do the same 

even when the precise nature of the modeled system is 

unknown. 

C. Particle Filtering 

The process of particle filtering is that it generates all the 

models for one variable before it moves to the next variable. 

It performs well when variables are generated dynamically 

and there can be unboundedly numerous variables.  It 

overcomes the limitation of the Kalam Filtering [5] that is the 

assumption that the state variables are normally distributed 

(Gaussian). So it provided better estimates as compared to the 

Kalam Filtering. 

IV. MULTIPLE HYPOTHESIS TRACKING (MHT) 

The MHT algorithm [6] is an iterative algorithm and in this 

case the several frames are observed in order to provide the 

better tracking outcomes. It is based on the hypothesis of the 

prediction of the object position in the next frame. MHT is 

capable of tracking multiple object, and also it handles 

occlusions and Calculating of Optimal solutions. 

 
Fig. 3: Classification of Object Tracking Methods 

A. Kernel Based Tracking 

Kernel tracking [3] is carried out by finding the moving 

object one that represents    embryonic object region, from 

one frame to the next. The object motion in this case is in the 

form of the parametric motion for example translation, affine 

etc.. It suffers from a drawback that parts of the object may 

be left outside of the defined shape while portions of the 

background may exist inside. 
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B. Silhouette Based Tracking Approach  

This approach is determining the various complex objects 

like hand, fingers, shoulders which are not simple geometric 

shapes. The motive of silhouette-based object tracking is to 

determine the object region in every frame by means of an 

object model generated by the previous frames. Capable of 

dealing with variety of object shapes, Occlusion and object 

split and merge. 

V. CONCLUSION 

This paper presents the study of various object detection and 

object tracking methods and every method has its own 

advantages and disadvantages. So this clearly indicates that 

in order to accurately detect and identify and object one 

approach is not enough so mix approach in this field will 

result the better estimates. 
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