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Abstract— In this paper, the image enhancement technique with respect to spatial resolution has been proposed.  The 
proposed method uses Interpolation, stationary wavelet transform and Integer Wavelet Transform.  In the proposed 
technique, stationary wavelet transform and Integer avelet Transform decomposes the input image into sub bands having 
different frequency coefficients. Then the low resolution input image and high frequency sub band images are interpolated 
using bi cubic interpolation. Inverse discrete wavelet transform has been used to combine all these sub images. The proposed 
technique is tested on different test images.  
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I. INTRODUCTION 
 
Image  resolution  enhancement  is  the  process  of 
manipulating  an  image  so  that  resultant  image  is 
good quality image. Image enhancement can be done 
in various domains. The conventional method using 
Wavelets along with interpolation [1],gives a image 
that is better in visual quality and PSNR parameters, 
For much better resolution of an  image, a  new 
proposed  method, which  uses  LWT  ,is employed 
and the result will be compared with the existing 
method. 
 
II. PROPOSED METHODS 
 
A. Method 1  
Image is a data set made of rows and columns. 
Monochrome images are two dimensional with one 
intensity value associated with every pixel. Being two 
dimensional, they are to be processed first row wise 
and then column wise assuming that the image signal 
is orthogonal in both the directions. So for image 
processing application, the below procedure of Step 
1-3 is applied to all the rows present in the image. 
The resulting matrix is subjected to the same 
procedure of 1-3 Steps on all columns in the image. 
Step 1 (split): Initially the image is divided into two 
parts. Odd pixels are accommodated in the first part 
known as odd. Even pixels are accommodated in the 
second part Known as even Using Equation 1 Evenj1, 
i=even.j+U(oddj+1,i) ………..(1) 

 
Step 2 (Predict): The first difference is obtained by 
subtracting the first even element from first odd 
element using the below equation . Similar procedure 
is adopted for remaining all elements of odd and even 
vector sequentially, to result in even j+1,i . 
Evenj+1,i= oddj+1,ievenj,I ……………….(2) 
and thus a DIFFERENCE is found.  
 
Step 3 (Update): The first average term is obtained by 
adding the first odd and first even element and by  

 
dividing this sum by two. This process is continued 
for the complete data set of odd and even elements 
Sequentially and the resultant vector oddj+1, iand 
thus Average is found using equation below. 
Evenj+1,i=(evenj,i+oddj,i)/2 ………………(3) 
 
This results in Low Pass Low Pass (LPLP) 
approximation of the image and is the 50% reduced 
version of the original image. Thus at each level, the 
LPLP (AVG component after row wise and column-
wise computation of lifting scheme DWT) is 
considered as the interpolated version of the original 
image. The difference components obtained at every 
stage are used for reconstruction of the original 
image. For the next level lifting scheme forward 
transformation average component of earlier level 
acts as an input. At every lifting scheme forward 
transformation, image size gets reduced to 1/2 of the 
input image size. Thus finally individual the 
component (LPLP, LPHP, HPLP and HPHP) of an 
image gets reduced to single DWT coefficient after 
successive transformations. The component (LPHP, 
HPLP and HPHP) that contains the high frequency 
components of the input image is been interpolated, 
bicubic interpolation with enlargement factor of 2 is 
applied to high frequency sub band images. Inorder to 
minimize the losses in the image during the above 
procedure SWT is employed. Since the interpolated 
high frequency sub bands and the SWT high 
frequency sub bands have the same size they can be 
added with each other.   The new corrected high 
frequency sub bands can be interpolated further for 
higher enlargement. Also as we know that low 
frequency sub band is the low resolution of the 
original image, instead of using low frequency sub 
band, which  contains  less  information  than  the 
original  high resolution  image,  we  are  using  the 
input  image  for  the  interpolation of low frequency 
sub band image. Using input image instead of low 
frequency sub band increases the quality of the super 
resolved image.  fig 1  illustrates  the block  diagram 
of  the  proposed  image  resolution enhancement 
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technique. By interpolating input image by 2, and  
high  frequency sub bands by 2 and α in the 
intermediate and final interpolation stages 
respectively, and then by  applying  ILWT,  as 
illustrated in  Fig  5.3,  the output  image  will contain  
sharper  edges  than  the interpolated image obtained 
by interpolation of the input image directly. This is 
due to the fact that, the interpolation of isolated high 
frequency components in high frequency subbands  
and  using  the corrections  obtained  by  adding high 
frequency subbands of SWT of the input image, will 
preserve more  high frequency  components  after  the 
interpolation than interpolating input image directly. 
 
B. BLOCK DIAGRAM FOR PROPOSED 
METHOD 1 

 
Fig 1.proposed method 1 

 
C.METHOD 2 
 
This operation results in four decomposed subband 
images referred to lowlow (LL), low-high (LH), high-
low (HL), and high-high (HH). The frequency 
components of those subbands cover the full 
frequency spectrum of the original image. All the 
frequency sub-band images have been interpolated 
using bi-cubic interpolation with factor 2. The 
interpolated Low frequency subbands are been 
subtracted from the low resolution input image to get 
a difference image. This difference image is then 
added to bicubic interpolated high frequency bands 
obtained from LWT to get the estimated coefficients. 
The estimated coefficients are further interpolated 
using α factor, in parallel, the input image is also 
interpolated separately with the same factor. Finally, 
corrected interpolated high frequency subbands and 
interpolated input image are combined by using 
inverse LWT (ILWT) to achieve a high resolution 
output image the block diagram is shown in Fig 5.4. 
The proposed technique has been compared with 
conventional enhancement technique 
 
D. BLOCK DIAGRAM FOR PROPOSED 
METHOD 2 

 
Fig 2.proposed method 2 

 
III. FIGURES AND TABLES 
 
In the below figure is of the original image is 
shown,in this case 128×128 pixel image is taken,the 
high resolution image  from  proposed  method  1  is 
shown  and  the  high resolution image from method 
2 is shown. The proposed methods were tried on 
different field images.fig 3.a, shows a biomedical 
image, fig 3.b shows a satellite image. 

 
Fig 3.a low resolution image and high resolution images of X-

ray image of hand 

 
Fig 3.b low resolution image and high resolution images of 

satellite image Tables of comparisons 

 
Table 2:- ENTROPY values 

Table 3 
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CONCLUSION 
 
The proposed method 2 algorithm out-perform the 
other existing techniques in terms of PSNR value.In 
terms of the Entropy  value,  there  is  a  slight  
increase  in  proposed method1  when  compared  to  
the  other  methods. When compared to the MSE the 
Proposed method1 is better than methods. 
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