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Abstract—In this paper, a new method is proposed to provide a 

reliable and accurate algorithm to search and precisely find the 

center of a reference image in a set of video frames. By 

implementing algorithms such as SIFT and PCA-SIFT, some 

matched points are obtained. Some of these points are accurate, 

some of them are not strictly accurate and others are incorrect. 

As a result, registration process may be inaccurate or mistaken. 

To remove such errors and inaccurate matched points, we 

propose a two-stage method. In the first stage, Variance 

Recursive Test method and in the second stage, an accurate 

projective model is used. This will lead to detection and removal 

of the wrong or inaccurate matched points and increase 

registration accuracy. The precision of this method is about 2-3 

pixels in a 600×800 pixel image. 
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I. INTRODUCTION 

An important part of automatic target recognition systems 
is an algorithm based on which the images received by the 
camera are compared with a reference image. These algorithms 
are mainly classified into two general groups of image-based 
and feature-based methods. Image-based methods utilize direct 
operations on the available structures of the image. Feature-
based methods take advantage of operating on the parameters 
extracted from specific points of images. In these algorithms, 
employing mathematical methods, features of some points of 
the image are extracted and taken to the numerical 
environment. At this stage, information belonging to these 
points is stored in a table. Then, the parameters stored in the 
table are compared with the corresponding ones extracted from 
the reference image.      

There are several feature-based methods to match two 
images, each of which aims at finding specific points [2]. 
These methods can be exemplified by Corner detection 
methods, such as Moravec, Harris and KLT corner detector[3], 
blob detection methods, such as Harris-Laplace and Harris-
Affine[2], and methods which are established based on SIFT 
method such as SURF [4], PCA-SIFT, and ASIFT [5] 
algorithms.    

In corner-detector methods, the obtained specific points 
have low stability against affine changes. Blob detectors have 
low sensitivity to these changes. However, corresponding 
speed decreases in the presence of the affine changes. In SIFT 

based methods, there are many extremum points which restrict 
affine changes between zero and thirty degrees.  

This paper is organized as follows. In the next section 
structure of SIFT algorithm is explained. Then, steps towards 
removing wrong or inaccurate matched points based on the 
proposed method are described, in Section 3. Simulation results 
and conclusions are presented in sections 4 and 5, respectively. 

II. SIFT METHOD 

SIFT algorithm [6] consists of feature detector and feature 
descriptor stages. Feature detector determines key points of the 
image. Feature descriptor extracts statistical parameters of a 
few points around these key points. The extracted parameters 
well resist against translation, rotation and scale changes. SIFT 
descriptor is obtained from the Gaussian scale space of the 
initial (original) image. Gaussian scale space is obtained from 
the following equation 

 ( ; ) ( * )G x g I   

where g is the Gaussian isotropic kernel with a variance 

of σ2, x represents spatial coordinates , * stands for convolution 
integral and I is the original image. SIFT algorithm also uses 
another scale space that is called Difference of Gaussian 
(DoG). ( ; )G x  presents the same information as the image, 

I(x), in different scale levels. Using a logarithmic scale, the 
variable domain of σ is quantized in ‘O’ octaves. In addition, 
each octave is divided into ‘S’ sub-levels. In each octave, 
image is spatially down-sampled by a factor of two. Octaves 
and sub-levels are identified by discrete indices of ‘o’ and ‘s’, 
respectively [6]. σ is defined as 
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where 0  is the basic scale and omin is the first index of the 

octave. Key points of SIFT are the points with (x,σ) 
coordinates which are obtained from Gaussian scale space, 

( ; )G x  . 


