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Abstract 
In this paper, a super-resolution Reconstruction problem of generating a high-resolution image from low-resolution 
images. The proposed super-resolution method consists of three steps: image registration, singular value 
decomposition (SVD)-based image fusion and interpolation is a part of beam surf algorithm. The contribution of this 
work is two-fold. First customize an image registration approach using Scale Invariant Feature Transform (SIFT), 
Beam surf, for super-resolution. Second, propose the Beam Surf -based fusion to integrate the important features 
from the low-resolution images. The proposed image registration and fusion steps effectively maintain the important 
features and greatly improve the reconstruction  results. Results, for a variety of image examples, show that the 
proposed method successfully generates high-resolution images from low-resolution images. 
Keywords: Beam Surf, Sift, SVD, Super- Resolution. 
 
1. Introduction: 
In this paper a reconstruction problem of obtaining a high-resolution image from low-resolution images is addressed. 
High-resolution images are desirable in many applications such as clinical diagnosis, high-quality video conferencing, 
high-definition television broadcasting, video surveillance and entertainment. Super-resolution improves the spatial 
resolution by incorporating the details present in each low-resolution image into the final high-resolution result. The 
different information available in each low-resolution image makes it possible to reconstruct visually superior images at 
higher resolution than that of any single image in the original data. There is a great deal of research on super-resolution 
reconstruction of images in the literature and a variety of techniques has been proposed the overall design that 
outperforms state-of-the-art super-resolution methods. Accurate image registration is a crucial step in the super- 
resolution process. In super-resolution, image registration is used to register low-resolution image frames. A subpixel- 
registered image sequence of the same scene potentially contains more information than any single view alone. Image 
registration enables subpixel shifts and hence combines useful information from multiple frames. A brief review of image 
registration can be found. There is a great deal of image registration research in the literature. Reported methods can be 
classified into two main approaches: intensity-based methods and feature-based methods. Intensity-based methods 
compare the intensity patterns in images via correlation metrics, while feature-based methods find correspondence 
between image features. The Scale Invariant Feature Transform (SIFT) & Beam Surf  is one of the most popular feature-
based methods. Various improvements have been made to the SIFT algorithm, and a recent advance reported in  uses 
propagation to achieve better matching than is achieved with the minimum Euclidean distance method. In Random 
Sampling Consensus is used to improve the mismatch points in the SIFT & Beam Surf algorithm and then a support 
vector machine is adopted to estimate the transformation matrix. 
In this paper a novel super-resolution reconstructed image system based on the combination of SIFT & beam surf with 
belief propagation and Random samples  for image registration and SVD-based fusion prior to interpolation. The 
registration method used effectively eliminates the mismatched points, while the Beam Surf -based fusion integrates 
useful information from multiple low & high -resolution images and simultaneously performs the restoration step. The 
restoration step can be discarded because the SVD-based fusion preserves the important features from the images. 
 
2. The proposed method 
In this section, the proposed reconstruction method is described for generating a high-resolution image from low-
resolution images. First, give the overview of the method and then describe in detail the novelties of the technique. To 
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simplify exposition, all proposed methods will be explained assuming two low-resolution images only. Generalization to 
more than two images is straight forward. Then address the problem of generating a single high-resolution image from 
two low-resolution images. The proposed method consists of three steps: (i) image registration, (ii) Beam surf based 
fusion and (iii) image interpolation. 
Note that the first and third steps are traditionally used in super-resolution and they are usually followed by image 
restoration. In the proposed method, image restoration is carried out during the fusion step prior to interpolation. 
The proposed method for two low resolution images as well as high resolution images.  
 
3. Image registration using Beam Surf   
Belief propagation and  Image registration starts with the original SIFT algorithm that is used to extract the local features 
from both images. . Finally, the trans-formation matrix is estimated after all the correct matching points have been 
established and the image is resembled using the optimal transform model. The registered image will be used in the 
fusion step. 
The SIFT algorithm & Beam Surf presents a method for extracting local features that are tolerant to changes in scale, 
illuminations and rotation. There are four main steps when extracting local features: (i) keypoints detection, (ii) keypoints 
localization, (iii) orientation assignment and (iv) keypoints descriptor generation. 
First, a set of Difference of Gaussian (DOG) images Gaussian pyramid and then local minima and maxima are tracked 
through scale space by comparing each pixel with its 26 nearest neighbors. Each local minima and maxima form a 
candidate keypoint. The second step is to deter-mine location and scale for each candidate keypoint. Points with low 
contrast and poorly localized edge points are rejected. In the orientation assignment step, each keypoint is assigned a 
direction based on the local image gradient. Additional keypoints may be created if strong directions exist. Lastly, the 
local neighborhood of each keypoint is used to generate an array of SIFT descriptors. The SIFT descriptor is generated by 
calculating orientations and magnitude of the pixel neighborhood relative to the key point in question. Each descriptor 
consists of an area of 256 pixels and is quantized into 8 bins. Each pixel contributes its magnitude to the bin closest to its 
orienta-tion. More details on SIFT descriptors are generated can be found in for image matching, descriptor vectors of all 
keypoints are stored in a database. In traditional SIFT, matches between keypoints are found based on Euclidean distance. 
In the matching process is formulated as a global optimization problem by introducing a penalty function for keypoints, 
which violate the geometric invariance. The penalty function is defined as a sum of the second norms of differences 
between the distance from one keypoint to another in image and the distance between the corresponding mapped 
keypoints in image. which attempt to evaluate the probability (belief) of each possible solution. The local beliefs are 
exchanged among neighbors and this information is used for the next iteration until all local problems converge. A 
detailed description of the use of BP in the SIFT matching process can be found. 
 
4. Simulation Results by using Matlab: 
The two blur images will be displayed regarding to super resolution selected image based it will display and also it will 
display as per algorithm based it will display and after it will reconstruct the original image  

 
 
 
 
 
  
 
    
 

Fig3:  Output image 
              Fig1:  Input image 
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        Fig2: Input image 
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Fig4: Comparison of different techniques 
 
                      
 
 
             
                                                   
 
 
 
 
 
 

Fig5: Comparison of Images 
 
 
 
 
        
                                             
 
 
 
 
 
 

Fig6: Graph of different techniques 
 
6. Conclusion 
In this paper, the Beam SURF based image registration and SVD based fusion for image Super Resolution are 
implemented on low resolution images to high resolution image. The proposed image registration and fusion step 
effectively maintain the important features and greatly improves the Super Resolution reconstruction results. The 
proposed Beam SURF method retains the important information in the registered low resolution as well as high resolution 
images and hence it improves the Super Resolution reconstruction results. This is the advantage in edge detection when 
compared to the SIFT, ASIFT and SURF technique. In these three techniques the edges detection cannot be detected. And 
in Beam SURF technique it is based on fast matching process and in this process the number of matches is high and this 
technique has high resolution factor when compared to the other techniques. 
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