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ABSTRACT 
 

Single image super resolution is vital with a specific end goal to make high resolution picture from given low-

resolution. K-SVD/OMP is the method in which there will be sparse representation process in which we obtain 

lower computational complexity. This method extracts diverse kinds of features in low-resolution image and 

high-resolution images to create the mapping relation. A single low resolution (LR) is degraded into different 

sub bands using operators DWT.The initiation of DWT has given a major stimulus to many techniques based on 

achieving super resolution starting with a single low-resolutionimage. The higher recurrence sub-bandsbesides 

the inadequate added LR picture are consolidated to give a high determination (HR) picture utilizing opposite 

discrete wavelet change (IDWT). We proposed a method local Lipschitz regularity constraint for enhancement 

and structure-keeping constraint to percept the optimization problem in SR. Here we will use same kind of 

feature for mapping relation. It is reviewed that the higher  PSNR is obtained for the proposed technique than 

the existing methods. 

Keywords: Super Image Super Resolution, Discrete Wavelet Transform, Lipschitz Regularization, Structure-

Keeping. 

I. INTRODUCTION 

 
Primary objective of Super-Resolution (SR) 

techniques is to recuperate a high-resolution picture 

from at least one low resolution input pictures. Many 

applications require resolution enhancement of 

images acquired by low resolution sensors while 

minimizing visualartifacts. The main part of the SR 

methods is to safeguard the high recurrence data of 

the edge zone of the picture to influence the 

reproduced picture to upgrade outwardly and better 

in execution. Basically, the determination of picture 

relies upon the determination of picturedepends on 

the resolution of image acquisition device. When the 

pixel size and interpixel distance decreases, the image 

quality is degraded due to decrease in amount of light 

available and aggregation of shot noise.if we 

generate/recover the HR image from only one LR 

image, we call it single frame-SR. Otherwise, we call 

it multiple-frame SR.Reconstruction based methods 

map the LR images to HR images using the known 

prior. To produce a HR image, the simplest and 

effective way is to interpolate, e.g., bicubic and 

nearest interpolations. SR strategies are 

predominantly worried about upscaling the picture 

without losing the sharpness of the first low-

determination image.SR is a not very much posed 

issue in light of the fact that each LR pixel must be 

mapped onto various HR pixels, dependent upon the 

pined for up looking at factor. testing factor.  

 

Most pervasive single-picture SR methods endeavor 

to deal with this issue by maintainingcharacteristic 

picture priors in light of either instinctive 

comprehension.Interpolation has been extensively 

used for resolution improvement.K-SVD/OMP is 

implemented in the sparserepresentation process 

which obtained lower computational complexity and 
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improved quality. Interpolation techniques like pixel 

replication and bilinear interpolation up sample an 

imagewithout considering any details of input image. 

These methods work well in smooth region but edges 

and some textures get blurred. 

 

Wecan see that the features for LR/HR images 

extracted from different ways so that we can’t 

guarantee the structures of these features in high-

dimensional manifold matching well. In order to 

overcome this problem, we are introducing wavelet 

transform to separate the high-recurrence partsboth 

in LR and HR image. we implement local Lipschitz 

regularity constraint and structure-keeping 

constraint to preserve the local singularity and edge 

in our method. We combine these four terms to an 

overall enhancement procedure that significantly 

improves the result compared with other SR methods 

in edge-full images. 

 

II. RELATED WORK  

 

 K-SVD 

The single image SR consists of two main parts: word 

reference preparing and inadequate coding. The 

word reference preparing is formed by introduction, 

meager coding, and lexiconupdate. The training test 

of high and low-determination picture patches are 

delivered from two or three planning pictures a 

couple of preparing pictures. The vector is formed by 

taking the preparation high determination picture 

fixdirectly. Practically, the mean value of patch is 

subtracted to produce the image texture as the vector. 

Since thereconstructed high-resolution images 

usually suffer from poor high frequency components 

such as edges in the SR process, high-pass filter is 

used to preserve more high frequency component of 

low-resolution pictures in the training test. 

Correspondingly, in the meager coding stage later, a 

similar arrangement of high-pass channel is 

performed on the info low-resolution picture. 

Basically, the primary request and second request 

subsidiaries on the flat and vertical course are 

separated as the high-pass highlights for the low-

determination picture. They are connected with the 

high-determination fixas one vector to be the feature 

sample. After initializing the word references: low-

determination and high-determination. Next target is 

utilizing the word reference to recoup the dormant 

highlights in low determination picture. Images are 

segmented into small patches for each input patch, 

OMP is used to calculate the coefficient.This 

technique could adaptively choose appropriate word 

reference from lexicons with various size of patches 

for smooth and edge areas independently, which 

gives a decent tradeoff between recreation quality 

and multifaceted nature. 

 

III.  METHODOLOGY 

 

Firstly, our method collects patches from the 91 

training images in 4 wavelet domains. Then it utilizes 

a sparsity imperative to together prepare the LR/HR 

word referencesto represent the LR/HR patches in 

each wavelet domains. Our method has two phases 

training and testing phases. Then we use the local 

neighborhood samples of each LR dictionary atom in 

each wavelet domain to represent patches with Ridge 

Regression. 

 
Figure 1. Training phase of our method. 

 

Training phase 

The training phase starts by collecting several images 

which are considered to be the high-resolution 

examples. Each of these images is blurred and down-

scaled by a factor of s. This leads to the formation of 

the corresponding low-resolution images which are 

then scaled up back to the original size. Currently 

many methods used the first- and secondorder we 
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notice that all these features are limited. These 

features can not represent the whole high 

frequencies details. In the meantime, wavelet change 

is an ideal method to extricate the entire 

neighborhood high frequencies points of interest for 

slopes of patches as the component for LR pictures.  

 

DWT  

The Discrete Wavelet Transform (DWT) based 

determination upgrade is a generally new idea, yet it 

can address the issue of obscuring. By applying DWT, 

the low determination input satellite picture is 

disintegrated into four sub-groups, three high 

recurrence sub-groups (LH, HL and HH) and the 

other low recurrence sub-band (LL) which is a low 

determination gauge of the data picture yet all the 

four sub-bunches got are of a huge bit of the measure 

of that of the data picture In this assurance change 

technique, in the wake ofapplying DWT on the info 

picture utilizing HAAR wavelet work, the high 

recurrence sub-groups i.e. LH, HL and HH are 

interjected by a factor of 4 utilizing bicubic 

interpolation  Haar wavelet is used because it 

involves less computation. Then the LL sub-band is 

discarded as it contains lessdata when contrasted 

with the information picture. From that point 

onward, the addition of info picture is finished by a 

factor of 2 utilizing bicubic introduction to 

coordinate its scale with other three high recurrence 

sub-groups. 

 

Dictionary training 

Meager portrayals over excess lexicons have appeared 

to be an intense model for some, true flags, 

empowering the improvement of uses with 

prominent execution in numerous flag and picture 

preparingtask. Sparse dictionaries are learned 

independently in each wavelet domain for LR/HR 

images. Specifically, we use K-SVD for the LR 

dictionaries in each wavelet domain and pseudo-

inverse for the HR dictionaries in each wavelet 

domain.This is used to form dictionary from low 

determination (LR) picture to deliver high 

determination (HR) (HR) one, a patch-based, locally 

adaptive denoising method based on clustering the 

given degraded image into regions of a like geometric 

structure. 

 

Enhancement 

Lipschitz regularization 

The local maxima of wavelet change modulus catch 

the sharp variety pixels of a picture and their 

advancement crosswise over scales portrays the 

neighborhood Lipschitz regularity of the picture. Left 

piece of the figure demonstrates a two-dimensional 

picture and its wavelet change at a few scales and 

right piece of figure demonstrates the genius 

propogation of extrema points across the scales. The 

singularities in the signal induce peaks in the wavelet 

transform propagate across scales, and the 

estimations of the pinnacles comparing to a similar 

peculiarity change over the scales as indicated by an 

exponential capacity. At that point a LR picture can 

be treated as a smoothed HR image. An unknown 

scaling filter is implemented on a HR image to 

generate the corresponding LR image. Then we 

denote LR imageat some scale and the HR image that 

we want to be restored at scale. Then we can 

extrapolate every extremum point in the wavelet 

area of HR picture by scaling the LR picture.  

 

For the picture the  that we want to enhance, we 

implement a2-D discrete wavelet transform to the LR 

image. By scaling the LR image several times, we can 

obtain the extremum points in the wavelet domain of 

the HR images that we want to reconstruct. 

 

Structure-Keeping Constraint 

Normally, a LR image preserves the structure of the 

corresponding HR image quite well. Regular super 

resolution methods like interpolation usually blur 

the structure. To enhance the structures in our 

reconstruction results, we can use a roughly structure 

regularization to constrain our reconstruction results. 

 

Ridge Regression 
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Ridge regression(RR) method can be used to solve 

multicollinearity problems.Ridge Regressionis a 

strategy for breaking down numerous relapse 

information that experience the ill effects of 

multicollinearity. At the point when 

multicollinearity happens, slightest squares gauges 

are unprejudiced, yet their changes are vast so they 

might be a long way from the genuine esteem. By 

adding a level of predisposition to the relapse gauges, 

edge relapse diminishes the standard mistakes. 

Multicollinearity can make off base appraisals of the 

relapse coefficients, blow up the standard mistakes of 

the relapse coefficients, empty the halfway t-tests for 

the relapse coefficients, give false, nonsignificant, p 

esteems, and corrupt the consistency of the model. In 

edge relapse, the initial step is to institutionalize the 

factors both reliant and free by subtracting their 

methods and separating by their standard deviations. 

This causes a test in documentation, since we should 

by one means or another show whether the factors in 

a specific equation are institutionalized or not. To 

keep the introduction straightforward, we will put 

forth the accompanying general expression and 

afterward disregard institutionalization and its 

befuddling notation.As far as institutionalization is 

concerned, all edge relapse estimations depend on 

institutionalized factors. At the point when the last 

relapse coefficients are shown, they are balanced 

once again into their unique scale. 

 

Reconstruction phase 

The reconstruction phase attempts to amplify a low-

resolution picture. This picture is expected to have 

been created from a high-resolution picture bythe 

same blur and scale-down operations as used in the 

training. 

IV. CONCLUSION 

 

We proposed local Lipchitz regularity constraint and 

structure-keeping constraint to reserve the local 

singularity and edge in our method. We proposed a 

method for enhancement and structure-keeping 

constraint to overcome the optimization problem in 

SR. The proposed algorithm proved successful in 

obtaining higher reconstructionprecision and visual 

quality. The future scope of this paper is to reduce 

computational complexity. 
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