
Ali Fadhil Yaseen, International Journal of Computer Science and Mobile Computing, Vol.7 Issue.11, November- 2018, pg. 112-120 

© 2018, IJCSMC All Rights Reserved                                                                                                        112 

Available Online at www.ijcsmc.com 

International Journal of Computer Science and Mobile Computing 

      A Monthly Journal of Computer Science and Information Technology 

ISSN 2320–088X 
IMPACT FACTOR: 6.017 

   

  IJCSMC, Vol. 7, Issue. 11, November 2018, pg.112 – 120 

A Survey on the Tracking of 

Object in Sequence Image 
 

Ali Fadhil Yaseen
 

Control and System Engineering Department, University of Technology, Baghdad, Iraq 
Email: sydali85@yahoo.com  

 

 

Abstract— The field of tracking has seen a significant development in computer vision. Recognizing for 

object is essential part of a computer vision. The first step is detection toward tracking for moving object in 

video. The represent for object is the next step important in the tracking. The tracking for an object must be 

using monitoring this object temporal and spatial transforming in a sequence the video, with presence, shape, 

size, location and location etc. This paper provides a brief overview of the various detection, classification 

and tracking algorithms presented in the literature, containing comparative and analysis study of different 

techniques used for different stages. 
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processing. 

I. INTRODUCTION 

Video is a set of sequential images, each of it is which called a frame, and is displayed at a fast frequency so 

that the human eye can perceive its asynchronous content [1]. It is difficult to define an absolute standard as to 

what must be defined as the foreground and what should be developed as the background of that definition to 
some extent a specific application [2]. Typically, objects must be detect against noisy, clutter background and 

other object under different contrast and illumination environments. Video auditing is a more difficult task in 

today's environment. Mainly classifies video analysis into three basic stages, move entity detect, finding object 

path from one frame to another frame and checking entity paths to determine their performance [3]. The 

tracking object is process of determining the object to link the target in a successful video frame over time and it 

finds widespread applications in surveillance, security, augmented reality, video communication, traffic control 

and medical imaging etc . Obviously all the image processing technique that can applied to individual frames. 

Moreover, the contents of two consecutive frames are usually relevant [1]. The presence of high-speed network 

infrastructure, the development of computing power, and the high availability of high-capacity storage devices 

this leads to an inexpensive way of video surveillance multi-sensor system. The basic steps for object tracking 

it’s the following detection, classification, and tracking see figure (1). The first step it is object detection, object 
detection is identify process the objects of interest in the frames and determine the cluster pixels required for 

these objects. Objects can be detected through different techniques such as temporal difference [4], Optical flow 

[2], frame difference [5], and background subtraction[6][7]. Second step it object classification these are done 

by different methods such as motion based classification shape-based representation [8], texture based 

Classification [9] and color based classification [6], where object can be Classified as vehicles, floating clouds, 

birds, swaying tree and other moving objects. The third step is object tracking, tracking can be defined in the 

problem of estimating an object's path in a plane image as it moves around the scene. Tracking can be define as 
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the problem of estimated the trajectory of an object in the image plane as it move around a scene. kernel 

tracking ,Point tracking, and silhouette tracking are the approaches to track the object. 

 

 
 

Fig. 1  The main stages involved in tracking [10]. 

 

II. LITERATURE SURVEY 

The previous studies related is discussed as follows: 

Nagendran et al. (2014) Suggest a method the effective track moving objects in the video. Using the affine 

transformation to stabilize the video. Then extract these feature using the frame chosen [11]. Chakravarthy et al. 

(2015). Suggested technique is estimated to flow of video sequences. Furthermore, they demonstrate different 

types of cases based on arable and relational [12] . Zhang et al. (2016). Proposed an approach by combining the 

frame difference and the non-parameterized method of video trace analysis. The simulation results demonstrated 
that the approach performance was better than the traditional difference in the frame and GMM. Moreover, it 

can able to remove the noise from background  which gives us the ability to detect the most precise moving 

object [13]. Najva and Bijoy (2016) proposed a model for detecting objects and classify in the video by 

combining Tensor features with a SIFT approach towards a classification of objects detected using Deep Neural 

Network (DNN) [14] . 

III. STUDIES RELATED TO THE DETECTION OF OBJECT 

Object detection is meant to identify the moving object in a set of frames that are specific in the video 

sequence. Object detection in the video field of applications is very important and specifically in video 

surveillance applications [15]. A detailed explanation of the different methods is provided in the following. see 

figure (2). 

 

 
 

Fig. 2  Detection techniques. 

 

1- Temporal Differencing 

The frame difference scheme is also known as the double difference, in which each current frame pixel is 

subtracted from its prior frame pixel and immediate next frame pixel. If the renovation is more than a defined 

threshold value then that pixel is reproduced as the foreground pixel, else, the pixel is replicated as the 
background pixel. 

 

Cn (a,b) = Dn(a,b) – Dn+1(a,b)                               …………………….(1) 

Cn+1(a,b) = Dn+1(a,b) – Dn+2(a,b)                       …………………….(2) 

TD(a,b) = Cn(a,b) – Cn+1(a,b)                               …………………….(3) 

 

In equation (1), Cn(a, b) is the resulting foreground pixel. Dn denotes the current frame of the video sequence. 

Dn+1 indicates the next frame. Similarly, in equation (2), Dn+1 is the current frame, and Dn+2 is the next frame. 

Finally, in equation (3), TD(a,b) specifies the resulting Temporal difference frame pixel value. The pixel 

representation in binary form is given by R, as shown in equation (4). 

 

                                      …………………….(4) 

Where Th is the threshold value. If the pixel of the absolute difference is larger than the threshold value than 

the pixel is reflected as black, otherwise it is reflected as a white pixel. This method produces accurate 

movement of the objects. But, it consumes large memory and it takes more time to calculate [16]. 



Ali Fadhil Yaseen, International Journal of Computer Science and Mobile Computing, Vol.7 Issue.11, November- 2018, pg. 112-120 

© 2018, IJCSMC All Rights Reserved                                                                                                        114 

2- Frame Differencing 

The frame difference scheme is also known as the temporal difference, in which each present frame pixel is 

to be subtracted from its prior frame pixel. In case the transformation is superior to the manually set threshold 

value for that pixel, it is reflected as a foreground pixel, else the pixel is reflected as a background pixel. 

Equation (5) presents the way for finding frame difference. 

 

                         …………………….(5) 

 

Where; (In) is the prior frame pixel value and (In+1) is the pixel value of the current frame. (Th) will be the 

threshold value which is manually defined by the user. Calculation of this process is modest and easy [17].  

 

3- Optical Flow 

Optical flow is a standard form of object detection in which the optical flow arena of the image is calculated 

and grouping of those arenas is done rendering to appearances of the image. The motion among dual video 

frames occupied at time (t) and (t+ δt) at every single location is estimated in the optical flow process. This 

technique gives the broad information regarding the movement of the object, and it also detects the object 

accurately compared to that of background technique. This method is not widely used because of its huge 

calculation and it is very sensitive to noise. It is not good for the real-time occlusion condition [1]. 

 

4- The process of background subtraction 

“Background subtraction” is a technique normally used to  segment motion in scenes of static nature [18]. 

The way it adopts to detect regions with motion is by doing pixel-by-pixel subtraction for the present image 

from a background referenced image. The background is to be created through an overtime averaging 
arrangement for the images in the initial time period. In case of a subtraction difference larger than a pre 

specified value of threshold, then they are considered as foreground. Next to the creation of the pixel map of the 

foreground, a need comes to some pre-processing morphological processes. Among such processes or 

operations are the erosion operation, the dilation operation, and the closing operation.  The operations are done 

to decrease the noise effects and for enhancing the regions being detected. Over time, new images are used to 

get the background, which is taken as a reference and adapted to keep tracking the dynamic changes in the scene. 

For this basic and simple scheme named “background subtraction”, many approaches do exist. The 

approaches differ depending on the way the background is maintained and the kind of post done processing, and 

considering the detection of the foreground region. A simple version of this scheme is also used [18]. In this 

version, a pixel at location (a,b) in the current image is marked as foreground if  the condition given  in equation 

(6) is satisfied. 
  

| IT (a,b) − BT (a,b) | > Th                                    …………………….(6) 

 

Where; (Th) is a predefined threshold, (BT) is the background image and (IT) is the current image. The 

foreground pixel map creation is followed by morphological closing and the elimination of small sized regions. 

Although background subtraction techniques perform well at extracting most of the relevant pixels of moving 

regions even if they stop, they are usually sensitive to dynamic changes when, for instance, stationary objects 

uncover the background (e.g. a parked car moves out of the parking lot) or when sudden illumination changes 

occur. 

 

TABLE I 

Comparative Study of Object Detection technique 
Object Detection 

Method 
Basic Principle Accuracy 

Computation

al Time 
Comments 

Temporal 

Differencing 

Pixel-wise Subtraction 

of Current & 

Background frame 

High Low 

 Needs background frame with 

still objects [19] 

 Easy to implement [20] [19] 

 Sensitive to dynamic changes 

[21] 

Frame Differencing 

Current frame is 

subtracted from 

background frame 

Moderate to 

High 

Low to 

Moderate 

 Cannot be used for real-time 

applications [21] 

 Simplest background Subtraction 

[21][17] 

B
ac

k
g

r

o
u

n
d

 

S
u

b
tr

ac

ti
o

n
 

Approxima

te Median 

Simple subtraction 

between median frame & 

test frame 

Moderate 
Low to 

moderate 

 Requires a buffer with recent 

pixel values [17]  

 No need for adequate background 

modeling [17] 
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Running 

Gaussian 

Average 

Based on Gaussian 

probability density 

function of pixels 

Moderate 

Moderate to 

high 

 

 Statistical calculations consumes 

more time 

 Much suitable for real-time 

applications [17] 

Mixture of 

Gaussian 

Based on multimodal 

distribution 

Moderate to 

high 

Moderate to 

high 

 Cannot cope up with objects as 

well as noise [22] 

 Low memory requirement [23] 

Optical Flow 

Uses optical flow 

distribution 

characteristics of pixels 

of object 

 

High 

Moderate to 

high 

 This approach offers entire 

moving data [24] however require 

more calculations 

 

IV. STUDIES RELATED TO THE CLASSIFICATION  OF OBJECT 

After the first phase of tracking, i.e. object detection, is completed, the following step represents objects 

identification followed by classifying them in the light of the intended aims or targets. Depending on the 

parameter selected for classification, the classification methods are indicated in figure (3) and are defined as 

follows. 

 

 
 

Fig. 3  Classification methods. 

 

1- Classification using shape  
Classification using shape, as it sounds clearly, is done depending on analysis of the shape. The analysis of 

the shape is to be done through automatically analysing the geometrical shape with the help of a computer to 

discover objects of similar shapes by matching with the contents of a related database. Dissimilar imageries 

shape data of motion regions such as depictions of blob, points and boxes which are accessible for categorizing 

objects in motion [25]. Each blob at every frame is considered for classification.  

 

2- Classification using motion  
Classification using motion depends on motion periodicity. A system can be designed in such a way that it 

can be learned the way of movement of the object so that it can later classify it in a better way. Optical flow 

process is the suitable method for object grouping [26]. Classification using motion needs to consider solid 

objects as well as non-solid ones. Dealing with solid objects is easier regarding tracking them as their motion 
periodicity is evident. On the other hand, the amount of periodicity is limited when considering the non-solid 

objects.   
 

3- Colour based classification  

If the image is coloured, then the colour based classification can be applied to classify the objects by using 

the classification feature as colour.  

Unlike other several features of an image, the colour feature is a relatively constant feature or information 

which does not change when the viewpoint to the object changes, and it is easy to attain [27]. Information of 

color is mostly   represented by the RGB color space. The classification of descriptors of color in the last  

decade lays into descriptors adopting histogram and the descriptor adopting scale invariant feature transform 

(SIFT) [28]. 

 

4- Classification using texture  

For mostly all of surfaces, texture is considered as an inherent property. Weave of fabric is just an example. 
More examples are fields’ crop pattern and the wood grain. The exture based system counts the existences of 

gradient alignment in confined parts of an image, then calculates the information on a condensed grid of 

consistently spread out cells and uses overlapping narrow disparity standardization for enhanced accuracy. 

Texture is an important identifying characteristic of images. It is used to measure the intensity variation of a 

surface and it is concerned with representing regular patterns in an image [3]. 
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TABLE II 

Comparative Study of Object Classification Methods 
Classification 

Method 
Accuracy Computational Time Comments 

Texture Based High High 

They described the color distribution using Gaussian Mixture 

Model in image sequence as well as segment background and 

objects of the image [29] .  

Motion Based Moderate High struggles towards recognizing on-moving humanoid [29]. 

Shape Based Moderate to high Low 

Pattern matching algorithm was applied. However, it's not 

worked at dynamic situation as well as unable towards 

control internal movements [29] . 

Color based High High 
Delivers expenditure of added computation time with 

improved quality [29]. 

 

V. STUDIES RELATED TO THE TRACKING OF OBJECT 

Object tracking is the process of finding or producing the route of the moving objects in a sequence of images 

[27]. Generally, the various types of object tracking techniques are grouped into three categories [25]. These 

categories with their details are depicted in figure (4) and are described in what follows. 

 

 
 

Fig. 4  Object tracking methods. 

 

1- Point dependent Tracking  
Here, the objects are described by points. Tracking of objects with this method over the different frames is 

mostly achieved by evolving the state of these objects regarding position and regarding motion. Some of the 

points tracking algorithms are described below. 

 

1) Particle Filter: This filter generates all the models for one variable before moving to the next variable. The 

particle filter based algorithm has an advantage when variables are generated dynamically and there can be 

unboundedly numerous variables. It also allows for new operation of resampling. Particle filters could be seen 

as a group of on-line subsequent estimator algorithms for density. The algorithms directly implemen the 

Bayesian recursion equations to deduce the subsequent density of the state-space [25].  

 

2) Multiple Hypothesis dependent Tracking (MHT): This method is preferred in general when it is needed to 
solve the problem of data association encountered in modern systems used to track multiple targets (MTT) [30]. 

In this method, an estimation is made for the position of objects in the subsequent frames for each hypothesis.  

 

3) Kalman Filter: In theory, the Kalman filter is an estimator for the so-called "linear quadratic problem". 

Statistically, this estimator is optimal with respect to any function of the second degree of estimation errors. In 

fact, the Kalman filter is one of the largest discoveries in the history of statistical estimation theory and perhaps 

the greatest discovery of the twentieth century. The filter is named after the Hungarian émigré Rudolf E. 

Kálmán. The filter has been modified by Richard S. Bucy to Kalman–Bucy filter. Kálmán's ideas have been 
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applied to the nonlinear problem of trajectory estimation for the Apollo program leading to its incorporation in 

the Apollo navigation computer. [31]. The Kalman filter has many uses, including applications in control, 

navigation, and computer vision. One important field of computer vision is the object tracking [32] .An 

estimation Kalman filter process is done using a form of feedback control. It estimates a candidate for the state 

of the process at some time and then gets feedback in the form of noisy measurements. Equations of Kalman 

filters fall into two groups: time update equations and measurement update equations. The time update equations 
are responsible for projecting forward (in time) the current state and error covariance estimates for a prior 

estimate of step next time. The measurement update equations are responsible for the feedback. It is used to 

integrate the new measure with the priori estimate for the subsequent improvement of estimation. The time 

update equations can also be thought of as predictor equations, while the measurement update equations can be 

thought of as corrector equations. 

 

2- Kernel depending tracking  

A kernel dependent tracking is typically achieved by calculating the moving object considered. When moving 

from a frame to another one next to it, such an object is described by an embryonic area [33]. This approach or 

method encounters a drawback.  This drawback occurs when an object part is not enclosed by the kernel, and 

instead, a not needed background part, is enclosed by the kernel. The object motion may take the form of either 

translation, parametric transformation, rotation, or affine. Some of the Kernel dependant tracking algorithms are 
covered in what comes. 

 

1) Matching of Simple Template: Such a technique is adopted in treating digital images to obtain parts of small 

size for a video or for an image with the condition that this smaller image is a match for a pattern image. Next to 

this, all likely scenarios can be calculated to see the degree of fitness of the model for the image position in the 

frames. The method suits well for a single moving object tracking and handles partial occlusion. 

 

2) Mean Shift dependant Method:  

An algorithm depending this method is considered as a technique of analysis and it is described as being a 

nonparametric feature space.  It is a technique for tracing the density function maxima. The algorithm is an 

iterative one and it depends on expecting the upcoming values depending on the previous ones. If a simple form 
is wished, then the new image confidence map is to be calculated depending on color histogram of the previous 

images [33].  Mean shift guesses the places of the area in the present frame from the preceding frame. 

 

3) Support Vector Matching: For a linear system, the available data can be clustered into two classes or groups 

by finding the maximum marginal hyper plane that separates one class from the other with the help of Support 

Vector Machines [34]. The distance of the hyper plane and the closest data points help in defining the margin of 

the maximized hyper plane. The data points that lie on the hyper plane margin boundary are called the support 

vectors. For object detection purpose, the objects can be included in two classes, object class (positive samples) 

and the non-object class (negative samples).  

 

4) Layering Based Tracking: This is another method of kernel based tracking where multiple objects are tracked. 

Each layer consists of shape representation (ellipse), motion such as translation and rotation, and layer 
appearance, based on intensity. Layering is achieved by first compensating the background motion such that the 

object’s motion can be estimated from the rewarded image by means of 2D parametric motion. Every pixel’s 

probability is calculated based on the object’s foregoing motion [25]. 

 
3- Silhouette dependant tracking  

Tracking is accomplished this way if complex shapes are to be tracked and there is no possibility of modelling 
these shapes with basic geometric ones. Shapes may be complex, as in shoulders, fingers, and hand that cannot 

be described properly by simple geometric shapes. The aim of a silhouette-based object tracking is to find the 

object region in every frame by means of an object model generated by the previous frames [33]. Some of the 

Silhouette tracking algorithms are as described below. 

 

1) Matching of Contour: In this method the object contour for the upcoming frame is calculated from iterative 

calculations of older frames contours.  Two distinct approaches are adopted for tracking. The first approach uses 

state space models to model the contour shape and motion. The second approach minimizes the contour energy 

using direct minimization techniques like gradient descent. 

 

2) Shape Matching: This approach examines the object model in the existing frame. Shape matching 

performance is similar to the template based tracking in the kernel approach. Shape matching is to find matching 
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silhouettes detected in two successive frames [25]. Tracking of a sole object can be done and handling of 

occlusions is done depending Hough transform [35] . 

 

TABLE III 

Comparative Study of Object Tracking Methods 

 

VI. CONCLUSIONS 

In this paper, object tracking techniques are dissected in detail by using the stage of the object tracking 

techniques such as the detection of an object, the classification of an object and the tracking of an object. This 

approach used to increase the detection of an object with new ideas. Some of the border and interest are also 

considered for tracking moving object in the image sequences. We have observed some methods that have high 
computational complexity but give precision to results. In the detection of an object, the statistical methods, 

temporal differencing, background subtraction, with the optical flow was discussed. Nevertheless, these 

technique needs to focus on darker shadows, handling sudden illumination changes and object occlusions. 
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