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Abstract— This paper gives a new filtering techniguor high quality edge preserving image filtering.
Filtering is perhaps the most important operatiorf onage processing and computer vision, and it ised
extensively in a wide range of applications, inciad image smoothing and sharpening, noise removal,
resolution enhancement and reduction, feature extmn, and edge detection. The anisotropic
morphological filter is based on the shape and ariation of structuring element at each pixel. The
Anisotropic Morphological filters are employed onifary and gray-level images for improvement of
anisotropic features such as coherent, flow-likerangements. This paper also presents a review onos
filtering techniques emerged recently. The surveyépresented in tabular form for quick reference.

Key Terms: - Edge preserving image filtering; St&nunbiased risk estimate (SURE); Anisotropic
morphological filter; Diagonal normalized steepedéscent; Noise level function

I. INTRODUCTION

Filtering is perhaps the most important operatibnmage processing and computer vision, and itsiedu
extensively in a wide range of applications, inahgdimage smoothing and sharpening, noise removal,
resolution enhancement and reduction, feature elidrg and edge detection. The simplest filterihgudd be
explicit linear translation invariant LTI filteringwhich can be implemented using a convolution mask
reduce these undesirable effects of linear filgria variety of edge-preserving filtering technigjdmave been
proposed over the past few years. Since taking aotmunt local structures and statistics duringfiltering
process, edge preserving filtering is non-linead aan preserve the image details and local gecesetvhile
removing the undesirable noise.

Edge-preserving smoothing filters are wildly usesl wseful tools for a variety of image editing and
manipulation tasks, most of them are originallygmsed to remove noise while preserving fine detaild
geometrical structures in the original image. LLSURter is based on a local linear model and thagiple of
Stein’s unbiased risk estimate SURE.

This filter has a fast and exact linear-time aldgnitwhose computational complexity is independerthef
filtering kernel size; thus, it can be applied tal time image processing tasks. In this case,ilteeefd output in
a local window are considered as a very simplenaffransform of input signal in the same windowg &éme
optimal transform coefficients are determined byimizing the SURE. The LLSURE filter has the edge
preserving smoothing property that can filter ooise while preserving edges and fine-scale detdlitseover,
it is very simple and has an exact linear-time atgm which can be applied to various image proicestasks.

© 2013, IJICSMC All Rights Reserved 322



Jibi K Georgelnternational Journal of Computer Science and MoBibmputing Vol.2 Issue. 7, July- 2013, pg. 328-32

Il. LITERATURE SURVEY ON EDGE PRESERVING IMAGE FILTERING

In signal processing, an image processing filtea idevice or process that removes from a signalesom
unwanted component or feature. There are manyrdiftebases of classifying filters and these oveilamany
different ways.

A. Diagonal Normalized Steepest Descent

Diagonal Normalized Steepest Descent (DNSD) isglaiiteration of the Jacobi algorithm which yiettie
bilateral filter. Noise removal is a practical plain raised in many systems. Apart from the trigipplication of
removing noise prior to presenting the signal fauanan observer, pre-smoothing a signal and neiswval
may help to improve the performances for manyaligmocessing algorithms, such as compressionctiete
enhancement, recognition, and more. The bilatdtat uses a novel penalty functional. For thisdiional the
diagonal normalized steepest descent is used. Bas#us observation, the bilateral filter can bwioved by
speed-up its smoothing operation. The bilateraérfican be extended to treat more general recatistnu
problems such as image restoration, image scaupgr-resolution, and more.

B. Noise Estimation Using Noise Level Function

Noise is strongly dependent on the image interisitgl. The noise level can be called as a funatibimage
intensity, the noise level function (NLF). Sinceniay not be possible to find image regions atledl desired
levels of intensity or color needed to describerhbise level function, the Columbia camera respdasetion
database is used to model the NLF using principahponents and bounds on derivatives. These principa
components serve as a prior model to estimate the dVer regions of missing data. The inferred Nldfs
useful for computer vision algorithms that requiwing the noise level to set algorithm parametarso
select a relevant training set. Using the NLF n@sBmates to set algorithm parameters, the readhgeves
robust over a wide range of image noise levels.

C. Clone Brushing For Image Based Modeling

Clone brushing one of the most powerful tools fbe tseamless alteration of pictures. Clone brush
interactively copies a region of the image usingrash interface. This is often used to remove unalele
portions of an image, such as blemishes or distgabjects in the background. The user choosesuecs
region of the image and then paints over the detstin region using a brush those copies from thecgoto the
destination region. Clone brushing has its limiias when object shape or perspective causes texture
foreshortening. Only parts of the image with simidgientation and distance can be clone brushetifadis
also appear when the intensity of the target andcgaregions does not match.

D. Tone-Management Technique

The issues of workflow and efficiency are becomprgvalent among professional users. The workflow
describes the full process from image capture itttipg and can include multiple software stages arashual
retouching, all requiring much effort. Reducing treer work is critical to professionals, and margnoals and
tools are dedicated to optimizing and automatihgtaps. The Tone-Management Technique focus ototiad
aspects of photos decoupled from their contents Teimonstrates the wide range of looks that thiscgeh
can produce. This provides simple controls and lesatoth global and local tone management. In Exfdib
direct manipulation, users can transfer the loo& ofodel picture.

The aspects such as the intensity distributioniff¢rdnt scales, spatial variations, and the amaund
distribution of detail are critical to the look afphotograph. This inspires the use of a two-sdat®mmposition
to control large scale effects and the textureribigtion. This quantifies the look of an image gshistograms
over this decomposition, which affords both intéiree control using a curve interface, and the apito
automatically transfer visual properties betweeages. The histograms of the components of a maoukse
are forced upon a new input because this explomemg stylistic variations. It tends to perform dar
modifications to the input than tone mapping.

E. Low Level Visual Processing For Stylization And Abstraction Of Photograph

The stylization and abstraction of photograph dbssra computational approach to stylizing andrabshg
photographs that responds in explicit terms todésign goal of clarifying the meaningful visualustiure in an
image. This approach starts from new image reptasens that recognize the visual parts and boueslar
inherent in a photograph. These representationgdedhe scaffolding to preserve and even emphdsize
elements of visual form.

A human user interacts with the system to identiBaningful content of the image. But no artistlerss are
required, nor even a mouse: the user simply lobkkeaimage for a short period of time. A perceptaadel
translates the data gathered from an eye-trackir jmedictions about which elements of the image
representation carry important information. Thedifitation process itself can now apply an amhifiagange
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of transformations, including collapsing away detaaveraging colors across regions, and overlayiolgl
edges, in a way that highlights the meaningful aistlements. The stylization and abstraction oftpii@ph’s
application relies on the fact that human eye mammgive strong evidence about the location ofnimegiul
content in an image. This approach uses low-leiglal processing to form a hierarchical descriptdrihe
image to be transformed. The style of output wéllebline drawing uniformly colored regions with ¢itdines.

F. Pseudo-Quantization Implementation For Real-Time Video Abstraction

Automatic, real-time video and image abstracti@mfework abstracts imagery by modifying the contodst
visually important features, namely luminance amtbic component. The contrast can be reduced in low-
contrast regions using an approximation to anigitraiffusion, and artificially increase contrast higher
contrast regions with difference-of-Gaussian edgée. abstraction step is extensible and allowsaftstic or
data-driven control. Abstracted images can optigrz stylized using soft color quantization toateecartoon-
like effects with good temporal coherence. Theifitant advantage of the pseudo-quantization imeletation
is temporal coherence. In standard quantizationaraitrarily small luminance change can push aedhia
different bin, thus causing a large output chamyeafsmall input change, which is particularly totesome for
noisy input. With soft quantization, such a charggepread over larger area, making it less nalilee Using
the gradient-based sharpness control, sudden chamgefurther subdued in low-contrast regions, etbey
would be most objectionable.

G. Bilateral Filter Based On A Signal Processing Inter pretation

Fast approximation technique of the bilateral filie based on a signal processing interpretatioamFa
theoretical point of view, the notion of homogengatensity has been introduced and a new approitie
space-intensity domain is demonstrated. These ptsican be applied beyond bilateral filtering, #mat these
contributions will inspire new studies. From a pieed point of view, this approximation techniqueslgs
results visually similar to the exact computatioithwnteractive running times. This technique patles way
for interactive applications relying on quality iggasmoothing.

The bilateral filter is nonlinear filters that snib@ signal while preserving strong edges. It teraahstrated
great effectiveness for a variety of problems impater vision and computer graphics, and a fagtioerhas
been proposed. This signal-processing perspectioe/sa developing a novel bilateral filtering acasigon
using a down sampling in space and intensity. @ffisrds a principled expression of the accuracteims of
bandwidth and sampling. The key to the analysis express the filter in a higher-dimensional spahbere the
signal intensity is added to the original domaimelnsions. The bilateral filter can then be exprssesimple
linear convolutions in this augmented space folld\lwg two simple nonlinearities.

H. Edge-Avoiding Wavel ets

Multiscale decompositions using these new wavedbtsw a diminished response to strong edges at the
transformed coordinates which results in a reduesi-scale correlation. This allows avoiding haltifacts in
band-independent multi-scale processing, freeindgrars taking any special precautions. The new wetgel
encode, in their shape, the edge structure ofrttagyé at every scale. This can be used to implearertidge
aware interpolation, normally solved via impliciatd-dependent formulations, at the cost performing
transforms and their inverse.

Table |
Comparison Table On Literature Survey

Name M ethod Performance

The noise will be removed and help to improve fhe
performances for many signal-processing algorithsush
as compression, detection, enhancement, recognéiwh
more.

Diagonal
Normalized
Steepest Descent

On the origin of the bilateral filte
and ways to improve it

Noise estimation from a sing Estimate the nois Achieved robust results over a wide range of i
image using the residual noise levels.

Clone Brushing For
Image-based modeling and photo  Image Based
editing Modeling

Permits the distortion-free copying of parts ofi@yre
and discounts the effect of illumination on uniféym
textured areas

Tone-Management]

Two-scale tone management fg .
Technique

photographic look

=

Analogy approaches enable the imitation of texture
stylized images in a purely data-driven fashion.
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Stylization and abstraction of Low-Level This renders a new image using transformations that
photographs Visual Processing preserve and highlight the visual elements
Pseudo-
Real-time video abstraction Quantization Effectiveness in naming abstracted faces
Implementation
A fast approximation of the Based ona signal Enables a speed-up of several orders of magnitude
bilateral filter using signal processing . / ;
- . . while controlling the error induced.
processing approach interpretation
Edge-avoiding wavelets and thejr Edge-Av_vare Effect_|ver_1ess on various cpmputamonal photograpmy
I Interpolation applications such as multi-scale dynamic range
applications X
Scheme compression.
lll. METHOD

A. Efficient edge-preserving smoothing filter using Local Linear SURE based (LLSURE) Filter

The filter is based on a local linear model. Ieal neighborhood around every position, the fiteoutput
image patch will be assumed which is a very sinafime transform of input image patch in the sarositon.
For every local neighborhood, the optimal transfawoefficients will be determined by minimizing theean
square error estimate. All the filtered output imggtches are then averaged together to obtafintidiltered
result.

B. Extended LLSURE Filter with Joint Filter

LLSURE filter is extended to the joint LLSURE fitteThe joint LLSURE filter will reduce the noise én
smoothen an input image based on the edge infavmaif the guidance image. Joint LLSURE filter can
provide much better result than the LLSURE filtemihich only the no-flash image is used. The jfilter can
capture more significant edge information by coesity the content of a guidance image.

C. Multi-scale edge-preserving decomposition

Multi-scale edge-preserving decomposition is ofteguired in many applications of computational
photography. The decomposition consists of a copisgewise smoothed version of the image, along wit
sequence of difference images capturing detair@grpssively finer scales .Using the LLSURE filtemulti-
scale edge-preserving decomposition will be coogtdi The image is repeatedly smoothed, and thatires
coarsened images tend more strongly towards piseevanstant regions separated by strong edges.

D. Anisotropic morphological filters

The anisotropic morphological filter is based oe #ghape and orientation of structuring elemengel @ixel.
The orientation is specified by means of a diffasfirocedure of the average square gradient fiekdchw
normalizes and make bigger the orientation inforomafrom the edges of the things to the homogeneaoeas
of the image; and the shape of the orientatedtstring elements can be linear or it can be givethieyspace to
relevant edges of the objects. The Anisotropic Moipgical filters are employed on binary and grayel
images for improvement of anisotropic features sashcoherent, flow-like arrangements. The oriedtate
structuring components of the filter vary over #ipace according to a vector field.

The robust information on the structuring elemdms an impenetrable and regular direction field ¢e
found from the image. The discrete morphologicacpssing is regularly and locally adapted to soeatufes
that already are present in the image, but thatghicessing aspires to highlight. The creativityhe filter is
that the spatially-variant anisotropic numericakoings/ closings are computed from their direciehbigic
characterizations. Advanced filters based uponessgiee openings and closings can be used for augticen
of anisotropic images features such as cohereaw-lfke structures. The orientation field is caktald once
from the original image, and then, for hands iniwdvsequential openings/closings the matching taitén
field is used.

IV. CONCLUSION

This paper presents a filtering technique involireBdge Preserving Image Filtering. Filtering ishaps the
most important operation of image processing amdpeder vision, and it is used extensively in a wigege of
applications, including image smoothing and sharggmoise removal, resolution enhancement andctémty
feature extraction, and edge detection. The simgliering should be explicit linear translationviariant
filtering, which can be implemented using a contiolu mask.
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