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Abstract— This paper reviews the techniques available for iage
resolution enhancement. Nowadays images are widelised over
the internet and also in medical and security areasThis paper,
also propose a image resolution enhancement technig based on
Bicubic interpolation of high frequency subband obained from
DWT and the input image.DWT is applied in order to
decompose an input image into different subbands. &h
estimated high frequency subbands are being modifieby using
high frequency subbands obtained from SWT. All thesemages
are combined to generate new resolution enhanced age by
using IDWT.
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. INTRODUCTION

Resolution is the important parameter of imaljiany
techniques are available to enhance the resolafomage,
more generally interpolation is used. Interpolatitas been
widely used in multiple description coding [2], falc
reconstruction [3] and super resolution [4]-[7],€Fé are many
techniques available for interpolation such as estameighbor
interpolation, bilinear interpolation and bicubintérpolation.

Wavelet is also new and very efficient way to tmeimage
resolution enhancement. Many new algorithms havenbe
proposed using wavelets [5]-[8]. Discrete wavetansform
(DWT) [9] is one of the recent wavelet transformsed in
image processing... Another recent wavelet transfahich
has been used in several image processing applisais
stationary wavelet transform (SWT). In this apploaa
resolution enhanced image obtained this is donefitsy
decomposing an input image into different subbausisg

DWT. Then high frequency subbands of images hawn be

interpolated by wusing bicubic interpolation. The ghi
frequency subbands obtained by SWT of the inpuganare
being incremented into the interpolated high fremye
subband in order to correct estimated coefficidhthe same
time input image is interpolated using bicubic iptdation.
Finally, corrected high frequency subband and pukted
image are combined by using
resolution image.
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. LITERATURE REVIEW

As it was mentioned before, resolution is an imaatrfeature
in imaging, which makes resolution enhancemeninafges to
be more important as it directly affect the perfanoe of
system using these images as input. In image r&solu
enhancement using interpolation the main loss istohigh
frequency component (i.e. edges in the image), misiclue to
smoothing caused by interpolation. as to increhsequality
of super resolved images, preserving the edgessendal.
DWT has been used in order to preserve the higiuéecy
component of the image [6]. The redundancy andt shif
invariance of the DWT mean that DWT coefficientse ar
inherently interpolable [10].DWT employ down samgliin
each of the subband image which causes informédiss in
the respective subbands. That is why SWT is empglage
minimize this loss.

Fig. 1 illustrates the block diagram of thegmeed image
resolution enhancement technique. In this work teeel
DWT is used to decompose an input image into fafferent
subband images.fig.2 shows decomposition of DWT. Bi
shows four subbands obtained from dwt decomposifibnee
high frequency subband (LH, HL and HH) contain ttigh
frequency components of the input image. In thchiéjue
bicubic interpolation with enlargement factor 2aigplied to
high frequency subbands of the input images whitnlesy
better result for
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Fig. 1 Block diagram of proposed system
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Fig. 4 Block diagram of SWT decomposition of legel

interpolation than other mentioned techniques &s klock
uses the weighted average of four translated piakles for
each output pixel value. The interpolated high diestcy
subband and the SWT high frequency subbands haveathe
size which means they can be added with each offigr.3

shows decomposition of SWT the new corrected hig

frequency subbands can be interpolated furtherhigher
enlargement. Also it is known that in wavelet doméie low
resolution image is obtained by low pass filterofgthe high
resolution image. Therefore, instead of using loagfiency
subband image we are using input image for intetpmi.
This increases the quality of super resolved imaBg.
interpolating input image and corrected high fregye
subbands and then applying IDWT, illustrated in fig the
output image will contain sharper edges than imtiated
image obtained by interpolation of the input imagrectly.
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IV. RESULTAND DISCUSSION

Fig 5.(a)Original low resolution Baboon’s image.Bigubic interpolated
image.(c) Super resolved image using WZP.(d)Praptesshnique.

Fig 5. Shows that super resolved image of Babopittire

using proposed technique in (d) are much betten tloav

resolution image in (a), superresolved image bygighe

interpolation(b).and WZP (c). Note that input loasolution

images have been obtained by down sampling thdnatig
high resolution images.

V. CONCLUSION

This work proposed an resolution enhancement tgalenfor
low resolution image based on high frequency sutiban
obtained from DWT, this subbands are correctedguSWwT
high frequency subband, also high frequency subbduade
been interpolated the interpolated high frequenaipband
coefficient have been corrected by using high fesupy
subbands achieved by SWT of the input image .a#tetsvall

ghese images are combined using IDWT to generatepar

resolved image.
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