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ABSTRACT 
The target tracking has become the key technologies of the image processing technique for the IR imaging sensor. 

Object tracking is an important task within the field of computer vision. The proliferation of high-powered 

computers, the availability of high quality and video cameras, and the increasing need for automated video analysis 

has generated a great deal of interest in object tracking algorithms. The goal of this paper is to review the state-of-

the-art tracking methods, classify them into different categories, and identify new trends. 
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INTRODUCTION 
Literature survey has been conducted for object 

detection and tracking algorithm work carried out so 

far in video surveillance system. Tracking is the 

process to locating the interested object within a 

sequence of frames, from its first appearance to its 

last. The type of object and its description within the 

system depends on the application. During the time 

that it is present in the scene it may be occluded by 

other objects of interest or fixed obstacles within the 

scene. A tracking system should be able to predict the 

position of any occluded objects .In [1], the author 

gives the overview of object tracking. There are 

many algorithm are used in the tracking of object 

such as mean absolute difference algorithm [4],block 

matching algorithm [3], normalized cross correlation 

algorithm [5], multiple target tracking algorithm[7], 

genetic algorithm[8].In [15], the author suggests an 

algorithm to isolate the moving objects in video 

sequences and then presented a rule-based tracking 

algorithm. The preliminary experimental results 

demonstrate the effectiveness of the algorithm even 

in some complicated situations, such as new track, 

ceased track, track collision, etc. A tracking method 

without background extraction is discussed in [16]. In 

this methods using background subtraction like 

centriod tracking etc.while using improper 

thresholding, small blobs pretending to smaller blob 

may form a bigger blob which may cause tracking 

confusion and vice versa can also occur due to 

improper thresholding. 

 

 

 

 

 

The author introduces a video tracking in 

computer vision, including design requirements and a 

review of techniques from simple window tracking to 

tracking complex, deformable objects by learning 

models of shape and dynamics in [19]. Collins et al. 

[17], created a half breed system that joins three-edge 

differencing with a versatile foundation subtraction 

model for their VSAM (Video Surveillance and 

Monitoring) undertaking. Desa & Salih et al [18], 

proposed a mixture of foundation subtraction and 

casing contrast that enhanced the past consequences 

of foundation subtraction and edge distinction. 

The tracking of an object comprises of two 

primary steps namely representation and localization. 

The former depends on the modeling of the target 

object whereas the latter deals with method of 

searching the target in subsequent frames. Color 

histogram [20], feature point [21] and object contour 

[22] etc. are some of the models that are very popular 

for target representation. 

1.1.1 Object Tracking using Kalman Filter 

Automatic tracking of multiple objects is still an 

open problem in many application, including car 

surveillance [26], motion tracking [13], template 

matching[10], feature matching [9] sports [27] and 

smart rooms [28] among many others [29,30]. Object 

tracking decides the movement of the projection of 

one or more object in video frame plane. This 

movement is incited by the relative movement 

between the camera and the watched scene. Task of 

object tracking is to assess portion and trajectories of 

moving object over time. Object tracking finds 

application in various area like surveillance system, 

guidance system, etc. there may be various 
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challenges in object tracking in image sequence. 

Some of which are: 

 

1) Non-uniformity in intensity variation across 

target.  

2) Intensity variations across subsequent frames.  

3) Changes due to moving camera.  

4) Target size, orientation etc change.  

5) Occlusion partial or full.  

It is   therefore   essential   to   adopt   principled 

Over the last few years, particle filters, also known 

as condensation or sequential have been used for 

tracking. 

 

Methods for object tracking might be arranged 

into three classifications broadly as follow: 

 

A Region-based methods: These strategies give a 

productive approach to decipher and investigate 

movement in a frame sequence of video. A region 

in frame might be characterized as a set of pixels 

having homogeneous attributes. It could be 

determined by image segmentation, which might 

be focused around different object characteristics 

like color, edges and so forth. Basically, a region 

would be the image range secured by the 

projection of the object of investment onto the 

frame plane. After segmenting the region a 

bounding box is created that identifies the target 

being track [1].  

 

B Contour-based methods: in this object is 

represented utilizing contour shape information is 

used the tracking time to time, hence recovering 

both its position and shape [1]. 

C Then again, contour based tracking are typically 

more robust than region based object tracking 

algorithm, on the grounds that it could be adjusted 

to adapt to halfway impediments. Additionally the 

outline contour information is insensitive intensity 

variation.  

D Template-based methods: Template-matching 

procedures are utilized by numerous researchers to 

perform object tracking. Template based tracking 

is nearly identified with region based tracking on 

the idea that a template is basically a model of the 

target area to be tracked. These routines include 

two steps for tracking. In the first step template 

might be instated by different off-line and online 

strategies. Throughout matching, it includes the 

procedure of seeking the interested object to focus 

the image region that looks like the template, 

taking into account a likeness or separation 

measure [10]  

 

 

 

1.1.2 Template based method 

 

The goal of a tracking system is to estimate the 

locations and sizes of the targets in a video sequence. 

In order to accomplish this task, it is impossible to 

know the appearance of the targets. A template, 

provides the information about the appearance of the 

targets, and thus plays an important role in the 

tracking system. Unfortunately, due to the fact that 

the targets may be non-rigid objects and the 

viewpoint of the camera may change in the video, the 

appearance of the targets may not remain the same 

during tracking.Therefore, in order to reliably track 

the targets throughout the video sequence, a template 

updating algorithm is required to adapt the template 

to the newly observed appearance of the targets. 

Many template updating algorithms have been 

developed recently. Most approach uses the previous 

observation as the template for the tracker to find the 

most probable location of the target in the next frame. 

Though simple, this approach has problems because 

the estimation of the target’s location inevitably has 

errors so that the bounding box may include the 

background or other objects. If we take the previous 

observation as the template in the next frame, the 

errors will accumulate and finally lead to loss of 

targets in the future [23]. When the target is rigid, an 

alternative is to first use the previous observation as 

the template to obtain a rough estimation of the 

target’s location. Then, we can conduct a local search 

utilizing the reliable first template, and start the 

search from the rough estimated location in order to 

correct the rough estimation [23]. However, this 

technique does not work when the targets are 

deformable such as hockey players. Toyama and 

Blake introduced the exemplar tracker [24]. Instead 

of constraining the appearance of the targets to be 

similar to some fixed number of templates, Black et 

al. [25] constrained the target to lie on a learned 

eigen-subspace. Their Eigen Tracking algorithm 

simultaneously estimates the location of the targets 

and the coordinates of the target’s appearance in the 

subspace to minimize the distance between the 

target’s appearance and the subspace. 

FUTRE SCOPE 

Significant progress has been made in object tracking 

during the last few years. Several robust trackers 

have been developed which can track objects in real 

time in simple scenarios. However, it is clear from 

the papers reviewed in this survey that the 

assumptions used to make the tracking problem 

tractable, for example, minimization of occlusion, 

illumination constancy, high contrast with respect to 

background, etc., are violated in many realistic 

scenarios and therefore limit a tracker’s usefulness in 

applications like automated surveillance, human 

computer interaction, traffic monitoring, and vehicle 
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navigation. Thus, tracking and associated problems 

of feature selection, object representation, dynamic 

shape, and motion estimation are very active areas of 

research and new solutions are continuously being 

proposed. One challenge in tracking is to develop 

algorithms for tracking objects in unconstrained 

videos, for example, videos obtained.Another related 

video domain is of formal and informal meetings. 

These videos usually contain multiple people in a 

small field of view. Thus, there is severe occlusion, 

and people are only partially visible. 

 

CONCLUSION 

In this paper, we present an extensive survey of 

object tracking methods and also give a brief review 

of related topics. Moreover, we describe the context 

of use, degree of applicability of the tracking 

algorithms. We believe that, this article, the survey 

on Robust Target Tracking Algorithm for Image 

Sequence with rich contents, can give valuable 

insight into this important research topic and 

encourage new research. 

 

REFERENCES 

 

[1] Yingting Luo, Yunmin Zhu, Xiaojing Shen, 

Enbin Song, “Novel Data Aassociation 

Algorithm Based on Integrated Random 

Coefficient Matrices Kalman Filtering ” IEEE 

Trans. On aerospace and electronics systems, 

Vol. 48, No. 1, January 2015. 

[2] Kai Zhang1, Dudu Zhong1, Jie Yan1, Jianhua 

Wang2, “Research on the Image Matching and 

Tracking Algorithm for the End of  

Infrared Target Tracking,” IEEE, 2008.  

[3] Wanjae  Leea,  Byungin  Choia,  Seungwoo  

Chuna,  Changhan  

Parka and Sungnam Choia, “A Novel Template 

Update Method for IR Seeker,” IEEE ,2009.  

[4] Zhuojin Pan, Xiujuan Wang, “Correlation 

Tracking Algorithm Based on AdaptiveTemplate 

Update,” 3rd International Congress on Image 

and Signal Processing, 2010 .  

[5] Hari  Babu  Srivastaval,  Y.B.  Limbu,  Ram  

Saran,  and  Ashok  

Kumar “Airborne Infrared Search and Track 

Systems” defence  

Science Journal, Vol. 57, No. 5, September 

2007, pp. 739-753  

[6] JIU-QING WAN, XIAO-QING ZHANG AND 

JIN-SONG YU ,“ Robust Tracking of 

Maneuvering Target with Appearance  

Variation   in   Infrared   Images   Sequence”   

JOURNAL   OF  

INFORMATION SCIENCE AND 

ENGINEERING 26, 2023-2046,2010.  

[7] Rafael C. Gonzalez, Richard E. Woods “Digital 

Image Processing” ,Wiley publication.  

[8] Shi Shi-xu1,2, Zheng Qi-lun1, Huang Han1, “A 

Fast Algorithm for Real-time Video 

Tracking”,IEEE,2007.  

[9] Artur Loza, Miguel A. Patricio, Jes´us Garc´ıa, 

and Jos´e M. Molina, “Advanced Algorithms for 

Real-Time Video Tracking with Multiple 

Targets”, 10th Intl. Conf. on Control, 

Automation, Robotics and Vision Hanoi, 

Vietnam, 17–20 December 2008  

[10] Shitu  Luo,  Qi  Zhang,  Feilu  Luo  and  Yanling  

Wang,  “An  

Improved Correlation Tracking Algorithm Based 

on Adaptive Template Modification”, 

International Conférence on Information 

Acquisition,2004  

[11] Liu Yu-hui, Yan Qian-qian, Liu Wei,Yuan Huai, 

Zhang Guang-yuan , “ An effective target 

tracking algorithm in infrared image 

video”,IEEE,2010.  

[12] Jianfu Li, Weiguo Gong, “Real Time Pedestrian 

Tracking using Thermal Infrared Imagery”, 

JOURNAL OF COMPUTERS, VOL.  

5, NO. 10, OCTOBER 2010  

[13] Gianluca Paravati, Andrea Sanna, Barbara 

Pralio, and Fabrizio Lamberti, Member, IEEE, 

“A Genetic Algorithm for Target Tracking in 

FLIR Video Sequences Using Intensity Variation 

Function”, IEEE TRANSACTIONS ON 

INSTRUMENTATION AND 

MEASUREMENT, VOL. 58, NO. 10, 

OCTOBER 2009  

[14] D. Hari Hara Santosh, P. Venkatesh, P. 

Poornesh, L. Narayana  

Rao, N. Arun Kumar , “Tracking Multiple 

Moving Objects Using Gaussian Mixture 

Model”, International Journal of Soft Computing 

and Engineering (IJSCE) ISSN: 2231-2307, 

Volume-3, Issue-2, May 2013  

[15] Yiwei Wang, John F. Doherty and Robert E. Van 

Dyck, "Moving Object Tracking in Video",in 

proceedings of 29th applied imagery pattern 

recognition workshop, ISBN 07695-0978-9,page 

95,2000.  

 

[16] Bhavana C. Bendale, Prof. Anil R. Karwankar, 

"Moving Object Tracking in Video Using 

MATLAB", International Journal of Electronics, 

Communication and Soft Computing Scienceand 

Engineering ISSN: 2277-9477, Volume 2, Issue 

1.  

[17] Changick Kim and Jenq-Neng Hwang. Fast and 

automatic video object segmentation and 

tracking for content-based applications. Circuits 

and Systems for Video Technology, IEEE 

Transactions on, 12(2):122129, 2002.  

[18] Shahbe Mat Desa and Qussay A Salih. Image 



[Uddin & Barapatre, 5(4): Oct-Dec, 2015]                                                     ISSN: 2277-5528 

Int. J. of Engg. Sci. & Mgmt. (IJESM), Vol. 5, Issue 4: Oct-Dec: 2015, 288-291 

291 

 

subtraction for real time moving object 

extraction. In Computer Graphics, Imaging and 

Visualization, 2004. CGIV 2004. Proceedings. 

International Conference on, pages 4145. IEEE, 

2004.  

[19] Marcus A. Brubaker, Leonid Sigal and David J. 

Fleet, "Video-Based People Tracking", hand 

book of ambient intelligence under smart 

environments 2010, pp 57-87.  

[20] S.T. Birchfield, S. Rangarajan, Spatiograms 

versus histograms for region-based tracking, 

Proceedings of IEEE Conference on Computer 

Vision and Pattern Recognition, 2, 2005, 

pp.1158– 1163.  

[21] J. Shi, C. Tomasi, “Good features to track”, 

Proceedings of IEEE  

Conference on Computer Vision and Pattern 

Recognition, 1994, pp. 593–600.  

[22] Y. Shi, W.C. Karl, Real-time tracking using 

level sets, Proceedings of IEEE Conference on 

Computer Vision and Pattern Recognition, 2, 

2005, pp. 34–41.  

[23] Matthews, L., Ishikawa, T., and Baker, S. The 

Template Update Problem. IEEE Transactions 

on Pattern Analysis and Machine Intelligence 

(2004), pp-810–815  

[24] Toyama, K., and Blake, A. Probabilistic 

Tracking with Exemplars in a Metric Space. 

International Journal of Computer Vision 48, 1 

(2002), pp-9–19.  

[25] Black, M., and Jepson, A. EigenTracking: 

Robust Matching and Tracking of Articulated 

Objects Using a View-Based Representation. 

International Journal of Computer Vision 26, 1 

(1998), pp-63–84.  

[26] Koller, D., Weber, J., and Malik, J. Robust 

Multiple Car Tracking with Occlusion 

Reasoning. In European Conference on 

Computer Vision (1994), pp. 186–196.  

[27] Misu, T., Naemura, M., Zheng, W., Izumi, Y., 

and Fukui, K. Robust Tracking of Soccer Players 

Based on Data Fusion. In International 

Conference on Pattern Recognition (2002), pp. 

556– 561.  

[28] Intille, S., David, J., and Bobick, “A. Real-Time 

Closed-World Tracking.”.IEEE Conference on 

Computer Vision and Pattern  

Recognition (1997),pp. 697–703.  

[29] Hue, C., Cadre, J. L., and P´erez, P. Tracking 

Multiple Objects with Particle Filtering. IEEE 

Transactions on Aerospace and Electronic 

Systems (2002), pp-791–812.  

[30] Isard, M., and MacCormick, J. BraMBLe: A 

Bayesian Multiple-Blob Tracker. In International 

Conference on Computer Vision (2001), vol. 2, 

pp. 34–41.  

[31] Intille, S., David, J., and Bobick, “A. Real-Time 

Closed-World Tracking.” IEEE Conference on 

Computer Vision and Pattern  

Recognition (1997),pp. 697–703.  

[32] Kilian, Johannes. "Simple Image Analysis By 

Moments." .N.p., 15 03 2001. Web. 30 Sep 2013.  

[33] Theodoridis, S.; Koutroumbas, K.; “Pattern 

Recognition Fourth Edition.” Canada: Elsevier, 

2009  

[34] H. Nanda and L. Davis, “Probabilistic Template 

Based Pedestrian Detection in Infrared Videos,” 

in Procs. IEEE Intelligent Vehicles Symposium 

2002, June 2002.  

[35] D. Comaniciu, V. Ramesh and P. Meer, “Real-

time tracking of non-rigid objects using mean 

shift,” In: IEEE Conference on  

Computer Vision and Pattern Recognition, vol. 

2, 2000, pp. 142– 149  

 


