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Abstract--- Image registration is the process of overlaying 

images (two or more) of the same scene taken at different 

times, from different viewpoints, and/or by different 

sensors. The Hough transform is a method for detecting 

curves by exploiting the duality between points on a curve 

and parameters of that curve. Hough transform theory 

images by generating the peak point from gray scale images, 

and seek for the effect caused by the distance and the angles. 

Lines will appear on the edge of images, which has been 

processed edge detection theorem. The input to a Hough 

transform is normally an image that has been edge detected 

with a Robert, Sobel or Canny edge detector, for instance. 

To simplify the computation, the parameter can be divided 

into distance and angles parameters where both parameter to 

achieve the enhancement of straight line detection using 

Hough Transform. In this case it is more like a pattern 

matcher. Even though that the Hough transform is invariant 

to rotation. Finally, the input images are registered using the 

estimated rotation parameter. 

I. INTRODUCTION 

Image registration is the process of overlaying two or more 

images of the same scene taken at different times, from 

different viewpoints, and/or by different sensors. It 

geometrically aligns two images—the reference and sensed 

images. The present differences between images are 

introduced due to different imaging conditions. Image 

registration is a crucial step in all image analysis tasks in 

which the final information is gained from the combination 

of various data sources like in image fusion, change 

detection, and multichannel image restoration.[1] 

 

Fig. 1: The concept of registration [3] 

 The registration methods consist of the following four A.

steps: 

1)  Feature detection. Salient and distinctive objects 

(closed-boundary regions, edges, contours, line 

intersections, corners, etc.) are manually or, preferably, 

automatically detected. For further processing, these 

features can be represented by their point representatives 

(centers of gravity, line endings, distinctive points), which 

are called control points (CPs) in the literature. [1] 

2) Feature matching. In this step, the correspondence 

between the features detected in the sensed image and those 

detected in the reference image is established. Various 

feature descriptors and similarity measures along with 

spatial relationships among the features are used for that 

purpose. [1] 

3) Transform model estimation. The type and parameters 

of the so-called mapping functions, aligning the sensed 

image with the reference image, are estimated. The 

parameters of the mapping functions are computed by 

means of the established feature correspondence. [1] 

4) Image resampling and transformation. The sensed image 

is transformed by means of the mapping functions. Image 

values in non-integer coordinates are computed by the 

appropriate interpolation technique. [1] 

Image registration algorithms are often 

characterized as area-based or feature based. In area-based 

algorithms, areas or regions of the original image data are 

matched with minimal preprocessing or with preprocessing 

that preserves most of the image data. These algorithms may 

compute the differences of raw image pixel values, or use all 

pixel values to compute an intermediate full-information 

representation like the Fourier coefficients. In feature-based 

algorithms, on the other hand, the original images are 

preprocessed to extract distinctive, highly informative 

features that are used for matching. These algorithms may 

extract a few distinctive control points (CPs), or detect 

dense edges/contour maps for matching. At one stage the 

system may use feature-based control points, followed at a 

later stage by area-based matching. This may be very 

appropriate when large distortions or displacements make 

feature-point matching more robust. This is because local 

regions are warped, so individual pixels align very poorly. 

[4] 

II. BASIC THEORY OF HOUGH TRANSFORM  

The Hough transform is one of the classical computer vision 

techniques which dates back to 50 years ago [5]. Hough 

transform is an algorithm that can identify and extract 

specific shape in image. To find a specific shape by Hough 

transform shapes should have a specific Parametric form. 

Because of this reason Hough transform is used mainly to 

find a shape like line and circle that have specific Parametric 

form. Hough transform is a powerful method for locating 

lines in image so that each line in page x-y is described as 

follows:[9][12] 

 xcos (θ) + ysin (θ) = ρ                                        (1) 

Where ρ is the standard line length and θ is the 

angle of the line. So by processing edge points we obtain 

values of ρ and θ .figure 1 illustrates the description: 

 
Fig. 2: Cartesian coordinate.[9]               

http://en.wikipedia.org/wiki/File:R_theta_line.GIF
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 Figure1-shows a line that is obtained by Hough θ, 

ρ values So different ρ and θ values obtained and finally the 

largest value of them specifies the edge line. In fact edge 

line passes through all edge points. But finally a line is 

passed through the object edge or Side of the square-shaped 

object. so a point in Cartesian coordinate is mapped to a 

Sine wave and a point that have most shared sine Is 

considered as a candidate for The final line. Therefore if we 

choose a point that is edge we can convert it to a line. So a 

set of points is mapped to a set of lines in Cartesian 

coordinate 

 
Fig. 3: simple Hough transform 

The simplest case of Hough transform is the linear 

transform for detecting straight lines. In the image space, the 

straight line can be described as y = m*x + b where the 

parameter m is the slope of the line, and b is the intercept (y-

intercept). This is called the slope-intercept model of a 

straight line. In the Hough transform, a main idea is to 

consider the characteristics of the straight line not as discrete 

image points (x1, y1), (x2, y2), etc., but instead, in terms of its 

parameters according to the slope-intercept model, i.e., the 

slope parameter m and the intercept parameter b. In general, 

the straight line y = m*x + b can be represented as a point 

(b, m) in the parameter space. However, vertical lines pose a 

problem. They are more naturally described as x = a and 

would give rise to unbounded values of the slope parameter 

m. Thus, for computational reasons, Dude and Hart 

proposed the use of a different pair of parameters, denoted 

and (theta), for the lines in the Hough transform. These 

two values, taken in conjunction, define a polar coordinate. 

The parameter represents the algebraic distance between 

the line and the origin. While is the angle of the vector 

orthogonal to the line and pointing toward the half upper 

plane (see Coordinates). If the line is located above the 

origin, is simply the angle of the vector from the origin to 

this closest point. Using this parameterization, the equation 

of the line can be written as[10] 

    ( 
    

    
)    

 

    
                                                     (2) 

This can be rearranged to,       

xcos (θ)+ ysin (θ) = r                                                                 (3) 

III. CANNY EDGE DETECTOR 

The border is not a physical reality like the shadow. Border 

means where the image starts and ends. edge occurs when 

there is high difference between the value of pixels and in 

other words in edges value of pixels change widely .there 

are different algorithms to find edges, which canny 

algorithm is one of them. Canny’s aim was to discover the 

optimal edge detection algorithm. In this situation, an 

"optimal" edge detector means: 

 Good detection – the algorithm should mark as many 

real edges in the image as possible. 

 Good localization – edges marked should be as close as 

possible to the edge in the real image. 

 Minimal response – a given edge in the image should 

only be marked once, and where possible, image noise 

should not create false edges. 

To satisfy these requirements Canny used the calculus of 

variations – a technique which finds the function which 

optimizes a given functional. The optimal function in 

Canny's detector is described by the sum of four exponential 

terms, but it can be approximated by the first derivative of a 

Gaussian. 

 
Fig. 4: canny image detection 

Canny algorithm’s advantage is noise attenuation 

and deleting places with low possibility of being edge. The 

canny algorithm first make image smooth to remove the 

noise effect and then calculate gradient of the image to find 

the areas with high changes in value of pixel . Then verify 

this area to skip from each pixel that its gradient is not 

maximum. in next step utilize high and low thresholds and if 

gradient of a pixels is smaller than minimum threshold make 

its value zero And if it was between the two threshold make 

its value zero unless there is a path from pixel to the other 

pixels with gradient above the maximum threshold and if a 

pixel’s gradient is above the highest threshold pixels it is 

chosen to be the edge. 

http://en.wikipedia.org/wiki/Polar_coordinate
http://en.wikipedia.org/wiki/Coordinates_%28elementary_mathematics%29
http://en.wikipedia.org/wiki/Calculus_of_variations
http://en.wikipedia.org/wiki/Calculus_of_variations
http://en.wikipedia.org/wiki/Function_%28mathematics%29
http://en.wikipedia.org/wiki/Functional_%28mathematics%29
http://en.wikipedia.org/wiki/Exponential_function
http://en.wikipedia.org/wiki/Derivative
http://en.wikipedia.org/wiki/Gaussian_function
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IV. SIMULATION RESULT 

 Hough Transform Based Image Registration (Lena Image): A.

 
Fig. 5: (A)Reference Image. (B) Sense Image. (C)Result Image. 

 Hough Transform Based Image Registration (Real Or Natural Image): B.

 
Fig. 6: (A)Reference Image. (B) Sense Image. (C)Result Image. 

 
Fig. 7: (A) Reference Image. (B) Sense Image. (C)Result Image. 

 Compare Different Image At Different Angle Using Hough Transform. C.

TABLE. 1: Compare Different Image at Different Angle Using Hough Transform 

SR NO. 
ANGLE 

SENSE IMAGE 

LENA.JPG 

IMAGE 

MOON.TIF 

IMAGE 

CAMERAMAN.TIF 

IMAGE 

1 0 0 0 0 

2 5 5 0 - 

3 10 10 5 - 

4 11 11 6 9 

5 15 15 13 15 

6 20 20 15 20 

7 30 30 25 29 

8 40 40 38 39 

9 50 50 48 48 

10 60 61 62 60 

11 70 71 65 - 

12 80 81 75 - 

13 90 90 85 - 

14 100 - 95 - 

15 106 - 101 - 

RESULT 

RANGE OF 

ANGLE 

ANGLE 0 to 90 0 to 106 
0 and 11 to 67 
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 Add Noise In Image And Check Different Normal And Noise Add Image (LENA Image and 20 Angle fix) D.

Noise Add     Main Image                Sense Image with Noice            Final Result 

0.1  

0.2  

0.3  

0.4  

0.5  

Fig. 8: Add Noise In Image And Check Different Normal And Noise Add Image (LENA Image and 20 Angle) 

TABLE 2 Add Noise In Image And Check Different Normal And Noise Add Image (LENA Image and 20 Angle)

SR NO 
NOISE ADD IMAGE 

D VALUE 

WITHOUT NOISE 

IMAGE ROTATION 

NOISE ADD AFTER 

IMAGE ROTATION 

1 0.1 20 20 

2 0.2 20 20 

3 0.3 20 21 

4 0.4 20 23 

5 0.5 20 45 

V. CONCLUSION 

 A Hough transform based image registration technique is 

recovered to rotation in a straight line based algorithm used. 

Hough transform based Image Registration technique 

applies a real or natural image and other image and analysis 

of their result require less computation time and acceptably 

good accuracy. Sense Image in Add noise after the result of 

Hough transform based image registration for computing 

rotation in a more robust and efficient. According to the 

results illustrated in table (1) and table (2) it is proved that 

the proposed registration technique based on Hough 
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transform for  less noise effect and more robust in a rotation 

at  the misalignment error between reference and sensed 

images 
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