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Abstract: 

This report describes the matlab uses image processing for satellite image. Satellite images are being used in many fields of 

research. Satellite images are used in many  applications such as geosciences studies, astronomy, and geographical informat ion  

systems. One of the major issues of these types of images is their resolution. So image resolution is an important issue in satellite 

imaging. Because of the low frequency nature of these images, they appear as a blurred image. Thus the resolution of these 

satellite images is very low. This approach is based on interpolation of the high frequency sub-bands which are obtained by 

performing Discrete Wavelet Transform (DWT) on input image. DWT decomposes the input satellite image into different 

frequency sub-band images namely, low-low (LL), low-h igh (LH), h igh-low (HL) and high-high (HH). Interpolation can  be 

applied to these four sub-band images. In the wavelet domain, the low-resolution image is obtained by low-pass filtering of the 

high-resolution image. The low-resolution image (LL sub-band) is used as input for the proposed resolution enhancement process. 

The LL sub-band is used for singular value decomposition (SVD) for brightness enhancement purpose. The high frequency sub -

bands contain the high frequency components of image .Interpolation is  carried out using Adjacent pixel algorithm and Inverse 

Discrete Wavelet Transform(IDWT) has been applied to combine all these images to generate the final super-resolved image. 

This approach generates sharper and clearer image. The proposed technique has shown superiority over the conventional image 

resolution enhancement techniques.   
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I.           INTRODUCTION 

 

MATLAB (matrix laboratory) is a multi-paradigm numerical 

computing environment and fourth-generation programming 

language. MATLAB features a family of application-specific 

solutions called toolboxes. Toolboxes are comprehensive 

collections of MATLAB functions (M-files) that extend the 

MATLAB environment to solve particular classes of 

problems. We begin  with certain basic defin itions. An image 

defined in the “real world” is considered to be a function of 

two real variables, for example, a(x,y ) with a as the amplitude 

(e.g. brightness) of the image at the real coordinate position 

(x,y ). An image may be considered to contain sub-images 

sometimes referred  to as reg ions– of–interest, ROIs, or simply 

regions. This concept reflects the fact that images frequently 

contain collections of objects each of which  can be the basis 

for a region. In a sophisticated image processing system it 

should be possible to apply specific image processing 

operations to selected regions. Thus one part of an image 

(region) might be processed to suppress motion blur while 

another part might be processed to improve color rendit ion. 

 

II. MOTIVATION 

 

The basic data structure in MATLAB is the array of an 

ordered set of real or complex elements. This object is 

naturally suited to the representation of images, real-valued, 

ordered sets of color or intensity data.  MATLAB stores most 

images as two-dimensional arrays, in which each element of 

the matrix corresponds to a single pixel in the d isplayed 

image. The application o f image processing is used in satellite 

mapping system. image processing tool helps to modify  

Like enhancement, blur, co lor, filter and clarity. For example, 

an image composed of 200 rows and 300 columns of different 

colored dots would be stored in MATLAB as a 200-by-300 

matrix. Some images, such as RGB, require a three-

dimensional array, where the first plane in  the third  dimension 

represents the red pixel intensities, the second plane represents 

the red and green pixel intensities, and the third plane 

represents the blue pixel intensities. This convention makes 

working with images in MATLAB similar to working with 

any other type of matrix data, and renders the full power of 

MATLAB available fo r image processing applications.  For 

example, a single p ixel can be selected from an image matrix 

using normal matrix subscripting. 
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III. DISCRETE WAVELET TRANSFORM(DWT) 

 

The wavelet transform provides a time frequency 

representation of the signal. The signal to be analyzed is passed 

through filters with different cut-off frequencies at different 

scales. The resolution of s ignal, which is the measure of 

amount of detail informat ion in the signal, is determined by the 

filtering operations, and the scale is determined by up-sampling 

and down-sampling operations. The DWT is computed by 

successive low pass filtering of input image.  The 2D-Wavelet 

decomposition of an image is performed by applying 1D-

Wavelet transform along rows of Image first & then the results 

are decomposed along columns. This operation results in four 

sub-band images referred to as LL, LH, HH, HL. The 

frequency components of those sub bands cover the full 

frequency spectrum of original image. DWT is employed to 

preserve the high frequency components.    

 

IV. INTERPOLATION OF WAVELET  

TRANSFORMED IMAGES   

 

Interpolation is the most commonly used method to increase 

the number of p ixels in d igital image. Th is method is used to 

increase the resolution of an image by increasing the number 

of pixels. Here we are using adjacent pixel (AP) algorithm to 

perform interpolation of wavelet t ransformed images.            

In this algorithm, we in itially add an extra co lumn to LL sub-

band and assign the average pixel value of the nearest 

neighboring pixels. This is shown in fig. Then interpolation is 

applied to remaining sub-bands.   

 

                             Add extra column  

 

 

  

LL SUB-BAND                                                     LL SUB BAND 

 

(Shows the Adjacent pixel algorithm) 

 

V. ALGORITHM 

 
INPUT: Discrete Wavelet Transformed Image   

OUTPUT: Interpolated image   
Begin 1. Take LL sub-band.  

     2. Add a new empty column. 
      3. ASSIGN PIXEL VALUE BY COMPUTING AVERAGE OF 

NEAREST NEIGHBORING PIXELS.   

4. GOTO STEP 2 .  

5. REPEAT FOR ALL SUB-BANDS END. 

 

VI. S INGULAR VALUE DECOMPOSITION (SVD) 

 

This transform is used to improve the brightness of an image. 

Using DWT technique the image is divided into sub bands. 

The LL sub bands are obtained from the input image AND 

THE singular value matrix is estimated for the Low-Low sub 

band image. Then the inverse DWT technique is applied to 

enhance the brightness of an image.  The SVD transform g ives 

the better brightness when combined with DWT. the singular 

value matrix obtained by SVD contains the illumination  

informat ion. Therefore, changing singular values will direct ly 

affect the illumination of the image hence the other 

informat ion in the image will not be CHANGED.  Here, The 

input image, A, is first processed by using GHE to generate Â. 

Then both of these images are transformed by DWT into four 

sub-band images. The correction coefficient for singular value 

matrix is calculated by using the following equation: 

 

 
 

WHERE, ∑LLA IS the LL singular value matrix of the input 

image AND LL ΣÂ is the LL singular value matrix of the 

output of the GHE. The new LL image is composed by, 

 

 

 
 

VII. INVERS E DISCRETE WAVELET  

TRANSFORMATION 

  

It performs the reverse operation of DWT. Inverse DWT (I-

DWT) has been applied to combine all the high frequency sub-

band images and the low resolution input image to obtain a 

final resolution enhanced image. IDWT reconstructs a signal 

from the approximation and detail coefficients derived from 

decomposition. The IDWT differs from Discrete Wavelet 

Transform (DWT) in that it requires up-sampling and filtering, 

in that order. Now the LLA and LHA, HLA, and HHA sub-

band images of the original image are recombined by applying 

IDWT, to generate the resultant equalized image A  
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VIII. RES ULT 

 

 
Figure.1.Original Image  

 
Figure.2. His to grammeequillised image 

 

 
Figure.3. The decomposition of an image into different 

sub-bands using DWT 

 
Figure.4. The interpolated image 

 

 
 Figure.5. (Final Output image which more brightness & 

resolution than the original  input image.) 

 

IX. CONCLUS ION 

 

From the above results, its clear that how the DWT 

decomposes the input image into different sub-bands. For 

resolution enhancement purpose, the wavelet-based 

interpolation method described in  this paper avoids problems 

caused by conventional interpolation methods. The resolution 
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& brightness improvement is achieved by isolating different 

frequencies in d ifferent sub-bands extracted from DWT and 

super resolving them separately. For brightness enhancement 

the SVD is used, in which singular value matrix gives the 

illumination content. By modify ing that value, the resolution 

can be improved of the given image. Above results shows the 

superiority of the proposed technique over the conventional 

and state-of- art image resolution enhancement techniques. 

 

 
Figure.6.Original Satellite Image 

 

 
Figure.7. Enhanced satellite image  
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