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ABSTRACT— In the area of image
processing, Satellite imaging is one of the
challenging assignments for the analysts. The
diverse satellite sensors are accessible in the
low range to high range for information
gathering. In our paper, a satellite image
enhancement algorithm based on interpolation
of the high-frequency subbands acquired by
discrete wavelet transform (DWT) and the low
resolution input image 1is proposed. This
technique utilizes a DWT and high frequency
subband image interpolation into the low
resolution input images. The sharpness of
image is acquired by the estimation of high
frequency subband. we have combined DWT
with SWT and improve the quality of the
image. Inverse DWT is performed to recreate
the resultant image. The visual and
mathematical outcomes are exhibited and
talked about on LANDSAT 8 information by
comparing the proposed method over
conventiossnal and condition of resolution
enhancement methods.
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I. INTRODUCTION

The application of satellite imagery increases
day by day due the change in the sensor
advancements in  weather  forecasting,
astronomy, geographical information et cetera.
There is a need of have high resolution satellite
images. These images are impacted by many

components, for instance, absorption scattering

et cetera. Resolution of these images is low in
space. For development of resolution of
satellite image, in the written work numerous
techniques are proposed. To secure high
frequency image details an adaptive anti-
aliasing algorithm to partner computation in
perspective of the wavelet Fourier change and
directionally flexible wavelet shrinkage is
used. It removes partner artifacts by
contracting change coefficients. A feasible
resolution change approach for images, for
instance, Satellite images and furthermore
standard images DT-CWT and bi-cubic
interpolation is used to make the unknown
high resolution image. Cycle spinning
methodology is used to make a respectable
quality de-noised high resolution image. One
of the basic issues of the remote sensing is the
resolution of the image which plays the
important part in the real time land cover land
use organization. As demonstrated by the
domain the Image resolution enhancement
techniques can be organized into two
significant classes, for instance, spatial domain
and transform domain. In spatial zone the
various methodologies available, for instance,
gray level transformation, histogram modeling,

gray level spacing, neighborhood pixel
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adjustments et cetera. The truthful and
geometric data clearly removed from the
information imagine itself, while transform
domain technique input image is changed into
other transformations, for instance, DFT, DCT
and discrete wavelet transform (DWT) to
achieve the image resolution enhancement. To
enhance immense number of image purposes a
band adaptive contrast change is used and
moreover noise amplification is kept up a vital
separation from. The high resolution image is
gained by cycle spinning algorithm nearby the
multi wavelet change from low resolution
input images. Subsequently processing the
satellite image for remote identifying
application enhancement is basic. The data
received through the different sensor have
distinctive resolutions. The high resolution
data isn't available freely. However the low
resolution data is uninhibitedly available and
downloadable yet the classification accuracy
isn't good. It impacts the execution of
classification result. In this manner there is a
need of resolution enhancement for satellite
images. The proposed paper uses DWT and
SWT in first stage, interpolation as
intermediate stage and IDWT as final stage

which in all enhances quality of the image.

II. INTERPOLATION

One of the normally utilized techniques for
image resolution enhancement is Interpolation.
It has been generally utilized in many image
processing applications, for example, facial
recreation, multiple description coding, and
super resolution. There are three understood
interpolation systems, specifically nearest
neighbor interpolation, bilinear interpolation,
and bi-cubic interpolation. It is the ways
toward utilizing known data values to esteem
assess unknown data values. Different
interpolation techniques are regularly utilized

in atmospheric sciences.

III. DISCRETE WAVELET
TRANSFORM

The basic principle of DWT is to pass by the
information signal through a gathering of
filters i.e., low pass and high pass filters to get
the low frequency (LF) and high frequency
(HF) of source signal. Low frequency
substance contains LL and these coefficients
are known as the estimate coefficients. This
implies the approximations are gotten by
utilizing the high scale wavelets which
compares to the low frequency. The high
frequency parts which are known as LH, HL
and HH of the signal are known as the points
of interest which will be acquired by utilizing
the low scale wavelets which relates to the
high frequency. The procedure of DWT

filtering includes, first the signal is sustained
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into the wavelet filters. These wavelet filters
includes both the high-pass and low-pass
channel. At that point, these filters will isolate
the high frequency substance and low
frequency substance of the signal. Be that as it
may, with DWT the quantities of samples are
diminished by dyadic scale. This procedure is
known as the sub-sampling. Sub-sampling
implies decreasing the samples by a given
factor. Because of the hindrances forced by
CWT which requires high processing power
the DWT is chosen due its simplicity and ease

of operation in handling complex signal.

IV. Implementation of Proposed
Method

Essentially there are two steps engaged with
this image enhancement operation. In the first
step, we do resolution enhancement.
Resolution  enhancement  utilizes  the
combination of DWT and SWT. After that
IDWT is connected to interpolated sub bands,

IDWT yield is the high resolution image.

Image Resolution Enhancement Utilizing
DWT and SWT in image edges assume a most
vital part. The principle loss is in high
frequency components that are edges on
utilizing interpolation in image resolution
enhancement, which 1is because of the
smoothing caused by interpolation. Preserving

the edges is basic to get high resolution of an

image. In this technique we are utilizing DWT
so as to save the high frequency components of
the image. The one level DWT is utilized to
decompose the input image in various sub
bands. The four sub bands low-low (LL), low-
high (LH), high-low (HL), and high-high (HH)
are get from DWT decomposition. LH, HL and
HH are the high frequency sub bands. Bicubic
interpolation is connected to high frequency
sub bands by interpolation factor 2. In DWT
data loss happens because of the down
sampling in each sub band. Subsequently to
limit this loss SWT is utilized. SWT likewise
decomposes the input image into four sub

bands i.e., LL, LH, HL and HH.
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Block Diagram for DWT and SWT-based Resolution
Enhancement Algorithm

The SWT high frequency sub bands and
interpolated high frequency sub bands have the
same size hence that can be added with each

other. After correlation new high frequency

sub bands are obtained. These correlated high
frequency sub bands and input image are again
interpolated by interpolation factor for further
enlargement. In wavelet domain, the low
resolution image is obtained by low pass
filtering of the high resolution image. Hence
instead of using Low resolution sub bands, we
are using input image for the interpolation of
low frequency subband image, this increases
the quality of image. After interpolation
Inverse Discrete Wavelet Transform (IDWT)
is applied to all the interpolated sub bands. The
IDWT output is final output image, which is

high resolution image.

V. SIMULATION RESULTS

This segment deals with the experimental
analysis that has been done in MATLAB
environment. Figl shows that the original
image, bilinear interpolated, bicubic
interpolated and wavelet zero padded
enhanced images. The output of decimated
wavelet method and wavelet decomposed
images has shown in fig2, in which the quality
of the image has been increased over the
conventional interpolation techniques. Fig7
shows that the proposed method, we can
observe that the proposed approach has given
better resolute image compared to the existing

enhancement techniques. Quality metrics of

various enhancement techniques has been
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shown in tablel. It shows that the PSNR
values of conventional interpolation, wavelet
zero padding (WZP) and DWT-RE with
proposed method and in proposed method we
combined DWT with SWT and improved he
quality of the image

PSNR is characterised as follows:

PSNR = 10log10 2557
= 9\ MsE

Fig 2 Wavelet decomposed image

Where,
1 M-1 2
MSE = E E I-T
x=0

Table 1 PSNR values of different methods

METHOD/IMAGE PSNR

Bilinear 51.3830
Bicubic 53.4240
WZP 58.7463
DWT 59.2990
DWT-SWT 65.8545

Fig 4 DWT-RE method
Fig 1 Original low resolution image

Available online: https://edupediapublications.org/journals/index.php/lJR/ Page | 1985




® International Journal of Research e-ISSN: 2348-6848

4 . . L . p-ISSN: 2348-795X
ﬁé’ Available at https://edupediapublications.org/journals Volume 05 lssue-01

IJR January 2018

VI. CONCLUSION

A review on several Ariel image enhancement
techniques has been implemented, also
compared the simulation results with the
conventional interpolation and the wavelet
techniques. By observing the resultants we can
conclude that the proposed enhancement has
given better performance than the existed
methods. Furthermore, have extended the
method DWT with combination of SWT and
observed better image quality. And we
calculated the PSNR values of various
methods in dB for Bilinear 51.38, Bi-cubic
53.42, wzp 58.74,.DWT method
59.299.Finally in DWT-SWT method we
achieve a 65.8545dB PSNR in enhanced

image.
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