IJIREEICE RN (et 2521 2

L]
2 1 International Joumal of Innovative Research in
i Electrical, Electronics, Instrumentation and Control Engineering

Wol. 5, lssue 12, December 2013

Satellite Image Resolution Enhancement Using
Double Density Dual-Tree Complex Wavelet
Transform and Nonlocal Means

Fitesh. 5. Padl', AMr, Pravin, 5, Patil®
PG Student 55VP's College of Engineering and Research, Dimle (M H), Indiz’
S5VE's College of Engineering and Fesearch, Dbuls (M.H], India®

Abstract: A4 Muld scale decomposition based on doubls density dusl-mree complex wavelet ansform snd edge
preservation is pressnted for SEE of the satallite imsges. Fesolution enhsncemsnt schemes (which are not based on
wavelers) suffer from the drawback of losing hizh fequency comtents (which results in bluming]. The Discrete Waveales
Transform- based (DWT) BE scheme gensrates arfifacts (due to 3 D'WT shift-vanant propery). A wavelet-domain
appreach based on Diouble Density Dual-Tree Complex Wavelet Transform (DDDTCWT) and nonlocal means is wsed
for BE of the satellite mages. 4 satellite input image is decomposed by DDDTCWT to obfam high-frequency
subiands. The hizh-fequency subband and the low-Fesoluton (LE) mput image are interpolated using the bicubic
inferpolator. The high frequency subbands are passed through an MLM filter fo cater for the ariifecis gensrated by
DDDTCWT. The filtered high-frequency subbands and the LE. input image are combined wsing mverse DODTCWT o
obtam 3 resplutdon-enhanced imagze. The simulated resnlts will show that technigue nsed in this process provides beter
apouracy rather than prior methods.
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ILINTRODUCTION

Imagze enhancement problem can be formulsted 2= follows: given an input low quality video and the ouipat high quality
video for specific applications. How can we make video more clearer or subjectively betier? Digital video has become
an integral part of everyday life. As the use of large displays is increasing, the demsand for higher quality videos is
zrowing fast in consumer market. MNew devices have been implemented fo capire images snd videos with much finer
details. To this end more powerfiul optics and complex image stabilization mechanisms are required  Although many
improvement: have been made over the caphnming devices and cameras, forther enhancements are subjected to
hardwars complexiny and resmictions.

In many applications mchoding cell phone and webcam the mmaging sensors capiore low resolution images doe to low
cost sensors of physical limitation of the hardware and then 3 soffwrars altemative improves the quality of the capmred
frames. There are techniquoes to increase the resolifion m an ofline manner afier that the image or video has been
caphred. Super-resolution (SB) is among technigues to improve the guality of the images received by the nsers of
consurner applications such as video soeaming on the Imtermet, cell phone devices and video conferencing Super
Eezolution makss 2 high resolution frams out of one or & sat of Low Fesobotion (LE) frame:. In fact in low resoluton
imagss the high frequency components are missed and SE. fries 1o estmste those missing Sequencies in 3 way that the
difference betwsen the onginal image and the reconstructed SE is mindimwm [1].



