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ABSTRACT

Satellite images are being used in numerous fields of aspects. The major controversy of various types of images
is their resolution. In this paper, proposed a new satellite image resolution enhancement technique based on the
interpolation of the high frequency sub bands obtained by discrete wavelet transform and the input image. The
proposed declaration intensification technique uses DWT to decompose the input image into various bands.
Then, the higher frequencies band images and the input low resolution image have been interjaculate; proceed
by interconnecting all these images to generate a new resolution enhanced image by using inverse DWT.

In order to achieve a masquerader image, a transitional stage for reckoning the high frequency sub bands has
been proposed. The prospective approach has been proved on satellite benchmark images. The quantitative
(peak signal- to- noise ratio and root mean square error) and the visual results show the superiority of the

proposed technique over the conventional and state-of-art image resolution enhancement techniques.
Keywords: DWT, Bi-Cubic, WZP, IDWT
I. INTRODUCTION

Satellite constellation typically requires large, distributed ground systems for processing and dispersing data
products. The performance requirements of these ground systems depend on the number of satellites in the
constellation, the bandwidth of the bits/ hitting on the ground and the complexity of the application domain
processing. When coupled with end user demands for data with high temporal and spatial resolution, ground
system performance requirements are increasing dramatically. Unique data sources, processing power, display
technologies and networks must be integrated into a seamless resource that can be easily managed within one
framework.

In this paper, we propose a resolution enhancement technique using interpolated DWT high frequency sub band
images and the input low resolution image. Inverse DWT (IDWT) has been applied to combine all these images
to generate the final resolution enhanced image.

In order to achieve a sharper image, we nominate to use a transitional stage for reckoning the high frequency
sub bands by utilizing the difference image obtained by subtracting the input image and its interjaculate lower
level band. The prospective approach has been compared with standard interpolation techniques, wavelet zero
padding (WZP), where the unknown coefficients in high frequency bands are replaced with zeros, state of art
techniques such as WZP, cycle spinning and previously introduced complex wavelet transform based image
declaration intensification. It is imperative to reminiscence that in this paper the declaration intensification is

used as process that enlarges the given input in the way that the output is sharper.
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The performance of the proposed technique over performs all available state of art methods for image resolution
enhancement. The visual and quantitative results of the proposed satellite image resolution enhancement

technique.

Il. RELATED WORKS

The authors propose an image resolution enhancement technique based on interjaculation of the higher
frequency band images obtained by discrete wavelet transform and the input image. The circumference is
intensify by familiarize an intermediate stage by using stationary wavelet transform. DWT is applied in order to
decompose as input image into various bands. Then the higher frequency bands as well as the input image are
interpolated.

The estimated higher frequency bands are being modified by using higher frequency band obtained through
SWT. Then all these bands are combined to generate a new high resolution image by using inverse discrete
wavelet transform. The significant and visual results are showing the superiority of the proposed technique over
the conventional and state of art image resolution enhancement technique.

Super resolution is a process where a high resolution image can be reconstructed from a set of blurred and noisy
low resolution images which are at a specific pixel shift from each other. Various alternate picture element
deviate low declaration image contains some new information about the scene and super resolution is to
combine to give a higher resolution image.

Frame alignment is very much important concept in divine declaration process which is achieved by image
enrollment. Using image enrollment, the divine declaration algorithm presented here places two adjacent frames
together into a high resolution grid. The LR images are assumed to be half picture element deviate. This paper
aims at invoke the divine declaration algorithm using wavelet transform to interpolate the missing pixels in the
grid to create one high declaration image. The result is evaluated in premises of Mean square error, PSNR and
Signal noise ratio. By consummate divine declaration in the wavelet domain, a more data processing decisive
comprehensive system can be developed.

Image having higher resolution (HR) is the foremost requirement in most of the imaging utilization. HR refers
higher picture element quantity and hence it contributes to provide more accurate information. Also the
available camera resolution may not always suffice for a given application. The images may be degraded or
misregistered or sub pixel shifted due to sub sampling. Therefore we need to increase the current resolution
level by one stroke or other. It can be consummate basically by either abbreviating the picture element size or by
increasing the chip size. It has some limitations which may generate shot noise and severely degrade the image
quality. A new approach is required to increase the resolution of the image.

It is possible to obtain an HR image from multiple low resolution LR images by using signal processing
technique called super resolution. Such a resolution enhancement approach has been one of the most active
research areas and it includes an alias free up sampling of the image removing the degradations due to the image
capture. The super resolution process extrapolates the high frequency components and minimizes aliasing and
obscure. If the images are alternate picture element deviated then each low declaration image contains various
information.

Super resolution is used for resolution enhancement of images or video sequences. Instead of super resolution

frames globally, usually localized motion based super resolution increases the quality of the enhanced frames.
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We propose to use the super resolution on different subbands of localized moving regions extracted from
discrete wavelet transform and composing the super resolved subbands using inverse DWT to generate the
respective enhanced high resolution frame.

The results based on Peak signal noise ratio values, in compression with the universal divine declaration
method, show improvement in quality. The improvement is achieved by isolating different frequencies in
different subbands extracted from DWT and super resolving the tem separately. Two low resolution test video
sequences with 4 second recordings (30fps) are used to evaluate the performance of the super resolution method.
One of the sequences contains a single moving object, where the second one contains two moving objects. The
frames are of size 256*256 pixels.

The motion regions change adaptively for each frame in comparison of next two frames and the previous frame.
The low resolution video sequences are generated by downsampling and low pass filtering each frame of the
high resolution video sequence.

Wavelet based resolution enhancement methods improve the image resolution by estimating the high frequency
band information. A new resolution enhancement method using inter subband correlation in which the sampling
phase in DWT is acknowledge. Interposition filters are designate by evaluate interaction between subbands
having different sampling phases in the lower level and applied to the correlated subbands in the higher level.
The filters are estimated under the assumption that correlations between two subbands in the higher level are
similar to that in the lower level in DWT. The preliminary results show that our prospective method outperforms
the conventional interpolation methods including the other wavelet based methods with respect to peak signal to

noise ratio (PSNR) as well as the subjective quality.
I11. PROPOSED SYSTEM

The wavelet transform has gained wide spread acceptance in signal processing and image condensation.
Because of their congenital multi resoluteness nature, wavelet coding presentation is especially convenient for
applications where scalability and tolerable degradation are extensive. Latterly the Joint picture expert group
representatives has discharge its new image coding standard, Joint picture expert group 2000 which has been
established upon DWT. Wavelet transforms decomposes a signal into a set of basic functions. The wavelet
transform is computed separately for different segments of the time domain signal at different frequencies. Multi
resolution analyzes the signal at different frequencies giving different resolutions.

MRA is designed to give good time’s resolution and poor frequency resolution at high frequencies and good
frequency resolution and poor time resolution at lower frequency. Excellent for signal having higher frequencies
component for short durations and low frequency components for long duration.

The transform of a signal is just another form of characterizing the signal. It doesn’t change the notification
appeased present in the signal. The wavelet transform contribute a time- frequency representations on the signal.
It was advanced to conquer the short coming of the (STFT) short time Fourier transform, which can also be used
to analyze non stationary signals.

While STFT gives a constant resoluteness at all frequency, the wavelet transform uses multi-resoluteness
technique by which different frequencies are analyzed with different resolutions. A wave is a fluctuate function
of time or space and its periodic. In contrast, wavelets are confined waves. They have their energy concentrated

in time or space and are suited to analysis of transient signals. While Fourier transform and STFT uses waves.
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The wavelet analysis is done similar to the STFT analysis. The signal to be considered is compounded with a
wavelet function just as it is multiplied with a window function in STFT and the transform is computed for each
segment generated.

The wavelet series is just a sampled version of CWT and its computation may consume significant amount of
time and resources, depending on the resolution required. DWT which is based on sub band coding is found to
yield a fast computation of wavelet transform. It is easy to equipment and truncates the computation time and
resources required.

In CWT, the signals are analyzed using a set of basic functions which relate to each other by simple scaling and
adaptation. In the compact of DWT, a time-scale delegation of the digital signal is obtained by using digital
filtrate techniques. The signal to be considered is transpire through filters with different cutoff frequencies at

different scales.

A 4

SATELLITE IMAGE —> SAMPLING ORIGINAL IMAGE

Figure 1: Block Diagram of Satellite Image Processing
Multi resolution analysis using filter banks are one of the most widely used signal transforming functions.
Wavelets can be concluded by operating of filters with recycling. The resoluteness of the signal, which is a
capacity of the volume of design notification in the signal, is decisive by the filtrate operations, and the scale is
decisive by up inspecting and down inspecting operations.
Pixels are randomly corrupted by two fixed external values (0) to (255), generated with the same probability.
Each image pixel at location (i,j) with intensity value s(i.j) and also corresponding pixel of the noisy image x(i,j)

then the probability density function of x(ij).

F(x) = P/2 x=0 1
1-P x=s (i, j) )
P/2 x=255 A3)

Table 1: Comparison Various Types of Filters

Types of | Noise PSNR MSE uQl
Filters Density
SMF 305.20 3465.5 0.3696 | 8.19
CWMF 561.69 3913.75 0.1762 7.62
PSMF 143.04 10275.0 0.2362 8.23

V. BLOCK DIAGRAM

Resolution is an important feature in satellite image, which makes the declaration enhancement of such images
to be of vital importance. There are many applications of using satellite images; hence resolution enhancement
of such images will increase the quality of the other applications.

Where - indicate difference and + indicate comparison

The main loss of an image after being super resolved by applying interpolation is on its high-frequency
components, which is due to smoothing caused by interposition. Consequently in order to upgrade the quality of
the super resolved image, preserving the edges is essential. DWT has been employed in order to preserve the

high- frequency components of the image.
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Figure 2: Block Diagram of Proposed System

The DWT has good directional selectivity and has the advantage over complex wavelet transform (CWT). It
also has limited redundancy. The DWT is approximately transferring proportional, unlike the desperately
sampled DWT. The repetition and transfer inference of the DWT mean that DWT coefficients are inherently
interposable.

In order to show the performance of the prospective method over the conventional and state of art image
resolution enhancement techniques, five satellite images with different features are used for comparison the
PSNR performance of the proposed technique with the conventional bicubic interpolation, WZP techniques with
factors of two and four respectively.

The PSNR of proposed technique is 3.16 and 7.19 DB higher than the PSNR obtained by using the bi-cubic
interpolation and WZP technique appropriately. Decisions in both tables demonstrate the dominance of the

prospective technigue over the conventional and state of art image resolution enhancement techniques.

V. SIMULATION RESULTS
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Figure 3: Resolution of Bi-Cubic Interpolation Figure 4: Resolution of WZP Technique
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Figure 5: Resolution of Bi-Cubic and WZP Figure 6: Comparison of Various Filters

VI. CONCLUSION

This paper has proposed a new resolution enhancement technique based on the interpolation of the high

frequency sub band images obtained by DWT and input image. The prospectiveapproach has been certified on

well-known bench mark images, where their PSNR and RMSE and visual results show the superiority of the

proposed technique over the conventional and state of art image resolution intensification approach. The PSNR

advancement of the prospective approach is up to (7.19) dB correlated with the standard bi-cubic interposition.
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