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Abstract- This paper provides the information about object matching and tracking has found important and wide 
applications in imaging guidance of cruise missile. An object matching and tracking algorithm based on SURF (Speeded-Up 
Robust Feature) method is presented in this project. In existing system the SIFT (Scale-Invariant Feature Transform) method 
is used which have some problems like time complexity, feature extraction, occlusion problem. To overcome these problems 
SURF method will be used in this project. Firstly, feature points are extracted respectively from base image using SURF 
method. Then, a coarse-to-fine matching method is used to realize the match of SURF feature points. It shows that, 
compared with the frequently-used normal cross correlation method, the presented algorithm can process more complicated 
geometric deformations existed between images and gives high matching accuracy as compare to the matching algorithm 
based on SIFT feature, in the presented algorithm the processing speed is faster than other algorithm and also lower 
computational burden, which can meet the real-time requirements for object matching and tracking. 
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I. INTRODUCTION 
 
To Detect and track moving targets in a video 
captured by a moving camera, frames in the video are 
registered to keep the relation between the camera 
and the scene fixed. Registration of images from a 
moving camera is challenging particularly when 3-D 
structures, such as buildings, are present in the scene. 
Scene points visible in one view may be occluded 
from another view by the structures. A method for 
registering multi-view images in the presence of 
occlusion is introduced. The special application of 
scene matching has high requirements for matching 
accuracy and real-time performance of the adopted 
algorithm, however, the different imaging time and 
condition lead to the difference of image resolution, 
and view angle and gray value feature between the 
base image and real-time image, which makes scene 
matching a difficult task [1]. 
 
The most common method currently is the normal 
cross-correlation method based on mask operation, 
that is, the normal cross-correlation between two 
images is computed on each location, and the 
location corresponding to the maximum correlation is 
chosen as the matched location. The presented 
method can also be easily implemented through 
parallelism, pipelining and even hardware [2]; 
however, the underlying matching criterion makes it 
unable to handle more complicated geometric 
deformations between images. 
 
An object matching and tracking method based on 
SURF [3] (Speeded-Up Robust Features) feature 
matching presented in this project. Firstly, the SURF 
key points are extracted in both the base image and 
the real-time image respectively, and then, the 
bidirectional nearest neighbor method, dominant line  

 
direction method are used to realize the coarse-to-
fine matching of key points. If there are more than 
three pairs of key points in the base image and the 
real-time image are matched correctly, the 
corresponding base image and real-time image can be 
regarded as matched, and the location of the base 
image in the real-time image can be determined 
through the transform model constructed by the 
matched key points. 
 
II. NECESSITY AND OBJECTIVES 
 
The main objective is to extract feature and track the 
relevant information from the closely related clusters 
that is created using the SURF algorithm. The image 
will be providing as an input to extract feature and 
then process further. 
 To extract the image descriptors from an image 

taken as an input.  
 Edge based features consideration.  
 Rotational angles consideration.  
 It will increase the speed of the system as 

compared to ordinary algorithm.  
 It will reduce the occlusion problem as 

compared to existing method.  
 
III. LITERATURE REVIEW 
 
The system H. Gonçalves, L. Corte-Real, and J. A. 
Gonçalves [4] used of Automatic image registration 
through image segmentation and SIFT and review the 
Gaussian mixture model approach. Also how feature 
of image can be used within an Expectation-
Maximization framework to construct a complete 
clustering algorithm. It also discusses issues relating 
to convergence, duplicate clusters, and various other 
implementation issues. 
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T. Kim and Y.-J. Im[5] presented a survey of 
Automatic satellite image registration by combination 
of matching and random sample consensus. This 
survey explains about the problems in registration of 
satellite image. The matching of images is with its 
features and the content it contains is limited, the bag-
of-features cosine similarity traditionally used for 
image clustering is no longer suitable. Special 
treatment for feature and image similarity is 
necessary. 
 
Dong Hui, Han Dian Yuan [6] proposed a new 
Research of Image Matching Algorithm Based on 
SURF Features. Previous images matching uses 
algorithm based on SIFT which has lots of calculating 
works and low time efficiency. In this, the use SURF 
algorithm to detect and descript the interest points, 
and match the interest points by using high time-
efficient KD-tree nearest neighbor searching method. 
The experimental result shows that it has good time 
efficiency and excellent robustness. 
 
Su Juan1, Xu Qingsong, Zhu Jinghua [7] presented A 
Scene Matching Algorithm Based on SURF Feature. 
Scene matching has found important and wide 
applications in imaging guidance of cruise missile. A 
scene matching algorithm based on SURF feature is 
presented in this paper. Firstly, SURF feature points 
are extracted respectively from base image and real-
time image. Then, a coarse-to-fine matching method 
is used to realize the match of SURF feature points. 
 
The ability to correctly classify images that describe 
feature is an important task for many natural image 
applications such as aerial image matching, vehicle 
tracking, etc. In system Xue Mei and Fatih Porikliy 
[8] feature detection was treated as an image level 
feature classification problem and dataset training 
problem. Overall, here compare the performance of 
discriminative versus generative approaches to this 
task: namely, a Support Vector Machine (SVM) 
classifier approach. Tracking moving objects from 
image sequences obtained by a moving camera is a 
difficult problem since there exists apparent motion 
of the static background. It becomes more difficult 
when the camera motion between the consecutive 
frames is very large. Traditionally, registration is 
applied before tracking to compensate for the camera 
motion using parametric motion models. At the same 
time, the tracking result highly depends on the 
performance of registration. 
 
IV. METHODOLOGY 
 
Speed-Up Robust Feature (SURF): It is a way to 
identifying object in an image, tracking in video, and 
expressing the data in such a way as to highlight their 
similarities and differences. As it is very hard to find 
the data pattern in high dimension, therefore this 
methodology reduces the data without much losing its 

original information. It is a powerful tool for 
analyzing data and also useful for tracking the object. 
 
The other main advantage of SURF is that as we get 
the faster extraction of feature from data, and 
compress the data, i.e. by reducing the number of 
dimensions, without much loss of information. This 
technique used in image compression. It also reduces 
the occlusion problem. 
 
V. DATA FLOW DIAGRAM 
 

 
 

Given input is an aerial image dataset and particular 
image to be searched as an input. Sometimes the 
dataset of images are noisy. For that dataset the noisy 
images will be enhanced in this system [9]. Apply 
SURF algorithm and extract features from the 
images, and SVM to create a trained dataset for 
object recognition and for tracking that particular 
object [10]. The dataset is trained by the presented 
algorithm and matching of object is also done by it. 
In created dataset, apply SURF algorithm to track the 
particular object [11]. It has been the goal to develop 
both a detector and descriptor, which is in 
comparison to the existing algorithm is faster to 
compute, without sacrificing performance. In order to 
succeed, one has to strike a balance between the 
above requirements, like reducing the descriptor’s 
dimension and complexity, while keeping it 
sufficiently distinctive [12]. 
 
CONCLUSION AND FUTURE WORK 
 
In this paper review of object identification, feature 
extraction and tracking of object has been studied. 
The future work is to detect and track moving targets 
in a video will be shown using proposed method. In 
existing system there is more occlusion, less feature 
extraction but in proposed system there will be 
occlusion reduction, and more feature extraction in 
less time. 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,        Volume-3, Issue-12, Dec.-2015 

Improved Image Registration Based Tracking System- A Review 
 

25 

REFERENCES 
 

[1] Y. M. Wang., “A consistent decision algorithm for N 
frames continuous scene matching”, Proceedings of 
Chinese Journal of Computers, pp.1032-1035, vol.28, 
2008  

[2] N. Ranganathan, R. Sastry, R. Venkatesan, “SMAC: 
Architecture for scene matching”, Proceedings of Real-
Time Imaging, pp.170-180, 2010  

[3] H. Bay, A. Ess, T. Tuytelaars, L. V. Gool, “Speeded-Up 
Robust Features (SURF)”，Proceedings of Computer 
Vision and Image Understanding, pp.346-359, vol.110, 
2008  

[4] H. Gonçalves, L. Corte-Real, and J. A. Gonçalves, 
“Automatic image registration through image 
segmentation and SIFT,” Proceedings of IEEE Trans. 
Geosci. Remote Sens., vol. 49, no. 7, pp. 2589–2600, Jul. 
2011.  

[5] T. Kim and Y.-J. Im, “Automatic satellite image 
registration by combination of matching and random 
sample consensus”, Proceedings of IEEE Trans. Geosci. 
Remote Sens., vol. 41, no. 5, pp. 1111–1117, 2011. 

[6] Dong Hui, Han Dian Yung, “Research of Image Matching 
Algorithm Based on SURF Features”, Proceedings of 2012 
International Conference on Computer Science and 

Information Processing (CSIP) at IMSEC, Volume 15, 
Number 40, April 8, 2012.  

[7] Su Juan1, Xu Qingsong, Zhu Jinghua, “A Scene Matching 
Algorithm Based on SURF Feature”, Proceedings of 
International Journal of Applied Research and Studies, 
2278-9480 Volume 2 Issue 9, 2013.  

[8] Xue Mei and Fatih Porikliy, “Joint Tracking And Video 
Registration By Factorial Hidden Markov Models,” 
Proceedings of IEEE Trans. Geosci. Remote Sens, vol. 15, 
pp. 22-32, 2011.  

[9] E. Molina and Z. Zhu, “Persistent aerial video registration 
and fast multi-view mosaicing”, Proceedings of IEEE 
Trans. Image Process., vol. 23, no. 5, pp. 2184– 2192, May 
2014.  

[10] Y. Wu, T. Yu, and G. Hua, “Tracking appearances with 
occlusions” Proc. IEEE Conf. on Comp. Vision and Patt. 
Recognition”, Proceedings of vol. 1, pp. 789– 795, 2003.  

[11] Herbert Bay, Tinne Tuytelaars, and Luc Van Gool, 
“SURF: Speeded Up Robust Features,” Proceedings of 
IEEE Trans. Geosci. Remote Sens, vol. 22, pp. 457-479, 
2004.  

[12] X. Mei and F. Porikli, “Fast image registration via joint 
gradient maximization: application to multi-modal data,” 
Proceedings of SPIE Volume 6395 Electro-Optical and 
Infrared Systems: Technology and Applications III, 2006. 

 
 
 
 
 

 
 


