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Abstract--- This paper is about the review of image 

registration techniques and approaches. It also includes the 

image registration process using Euclidean warping. In 

image processing, when we want to combine the 

information of two or more images then we need to find the 

correspondence between that images and this task of setting 

up the correspondence is called registration.  Registration 

comes into picture when there is overlaying of two or 

images. It geometrically aligns two images and set up the 

correspondence. It includes feature detection, feature 

matching, image transformation and re-sampling. The main 

goal of this paper is to understand and apply the Euclidean 

warping for registration and to analyze the results. 

Keywords: Image Registration, Feature detection and 

matching, Image Transformation, Euclidean Warping, 

Control points 

I. INTRODUCTION 

Image registration is the process of compositing narrow 

angle images into wide angle images. Our eyes are limited 

to the certain extent of vision. Human eyes work as camera 

lens. It is impossible to cover large area with the help of an 

eye than pair of two eyes.  So we can consider that human 

eyes capture image from two eyes and then merge it to get 

the larger view. However, it is also limited to the 50 degree 

by 35 degree field of view. Instead by using image 

registration we can get 360 degree by 180 degree field of 

view. So image registration is required to attain high field of 

view without compromising with the image quality. 

Image registration is the process of overlaying two or more 

images, captured from different viewpoints, different 

sensors and at different times. Among this we are going to 

focus on multi view image registration. Image registration 

also finds the transformation between two or more images. 

The other called Image Composition is the process of 

stitching the images which are transformed. 

Image processing is used in applications like remote sensing 

for change detection and direction for weather forecasting, 

fusion of medical images. It is also widely used in aerial and 

satellite photographing. 

II. REGISTRATION METHODOLOGIES 

Registration is mainly used in remote sensing, computer 

vision and medical imaging. So its application is divided in 

mainly three methodologies of image registration.[6] 

A. Multi view analysis:  

Images of the same scene are acquired from different 

viewpoints. The main aim of multi view analysis is to gain 

larger a 2D view or a 3D view of the scanned scene. 

 

B. Multi temporal analysis:  

Images of the same scene is taken at different times and on 

regular basis. The purpose is to find and evaluate changes in 

the scene which appeared between the consecutive image 

acquisitions.  

C. Multimodal analysis:  

Images of the same scene are captured by different sensors. 

The main aim is to integrate the information obtained from 

different source to gain more complex and detailed scene 

representation. 

III. REGISTRATION STEPS 

A. Feature detection: 

 Salient and distinctive objects from the image are manually 

detected. For further processing, these features can be 

represented by their point representatives, which are called 

control points (CP).[1] 

Feature matching: In this step, the correspondence between 

the detected features from different images is established. 

Some feature descriptors and similarity measures along with 

spatial relationships among the features are used for that 

purpose.  

B. Transform model estimation:  

In this step the type and parameters of the mapping 

functions are estimated. The mapping function parameters 

are computed by means of the established feature 

correspondence and relationship. [6] 

C. Image re-sampling and transformation: 

The sensed image is transformed by means of the mapping 

functions. Image values are computed by the appropriate 

interpolation technique. 

IV. EUCLIDEAN WARPING 

Euclidean warping is the basic process in image registration. 

Image warping is a transformation that changes the spatial 

configuration of an image. Image Warping is the process of 

estimating the mapping function between points from one 

image to the points of another image. Euclidean warping is 

used to estimate the transformations in the images. 

Euclidean warping is called Euclidean transformation which 

includes four parameters: p = [ s a tx ty ]
T
, which denotes 

scale, rotation and translation respectively. 

Image Warping is a pair of two-dimensional functions, u(x; 

y) and v(x; y), which map a position (x;y) in one image, 

where x denotes column number and y denotes row number, 

to position (u; v) in another image. 
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In this paper we are doing Euclidean warping operation on 

the given images. The Euclidean warping is used to estimate 

the parameters or transformations like scaling, translation in 

x and y direction and rotation from the given images. 

 
Fig. 1:  Notation used for Image Warping[12] 

Let x = [ x y 1 ]
T
 denote a position in the original 2D image, 

I, while let x0 = [ x0 y0 1 ]
T 

denote the corresponding position 

in the warped image, I0. where T denotes the transformation 

matrix: 

x0 = Tx 

Due the discrete nature of raster images , one is in no way 

ensured that each input pixel exactly maps to an out pixel. 

Consequently backward warping is mostly performed i.e. 

from the output image to the input image. We can easily 

compute the inverse transformation using following 

equation: 

X = T
-1

x XꞋ 
Some of the assumptions are made in Euclidean warping: 

1. The objects in the images are sufficiently far away to be 

approximated by planar surfaces. 

2. When defining the points of correspondence, two 

corresponding points are selected in exactly the same 

order in both images. Failure to comply with this 

assumption will result in unpredictable warping. 

In Euclidean warping mainly three affine transformations 

can be applied and estimated using their masks. 

a. Translation 
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b. Rotation 
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c. Scaling 
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V. IMAGE REGISTRATION USING EUCLIDEAN 

WARPING 

Image registration and then after composition is done using 

Euclidean warping. The process is shown below. 

Now, there are some limitations in this type of image 

registration: 

 

 
Fig. 2:  Image Registration using Euclidean Warping 

1. The main limitation is that the images which are 

being registered must have some common part 

between them. 

2. The selection of control points in this method must 

be in same order and and should be done very 

accurately otherwise resultant image will be 

destroyed. 

3. Also the control points or reference points which 

are selected must be static objects. 

To get rid of these limitations and to get the very accurate 

result, we are going to develop optimization algorithms for 

the selection of reference points. 

VI. EXPERIMENTAL RESULTS 

  
Fig. 3: Input images with RST 
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Fig. 4: Registered Image 

  
Fig. 5: Input Images with projective transformation 

 
Fig. 5: Registered Image 

  

 
Fig. 6: Multiple input images 

 
Fig. 7: Registered Image 

VII. CONCLUSION AND FUTURE WORK 

By observing the result that obtained, it is clear that the 

Euclidean warping method of image registration will work 

only for RST transformation. For projective transformation, 

the result will be destroyed. Also for multiple input images, 

there are seams available in the registered image. So to get 

rid of this we will work on optimization and then move onto 

automatic image registration. 
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