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Abstract

Various images are low quality, difficult to deteand extract information. Therefore, enhancenant
contrast and Sharpness of an image is requirecaimyrapplications. Unsharp masking is a good tookfarpness
enhancement: it is an anti-blurring filter. By ugitdnsharp masking algorithm for sharpness enhanagrte
resultant image suffering with two problems, fioste is halo appears around the image and seconid oegcaling
process is needed for the resultant image. Theohtimis paper is to enhance the contrast and shkaspof an image
simultaneously and to solve the problems. Meditaldges are one of the fundamental images, becaegarh used
in more sensitive field. In order to improve theual quality of medical images, the proposed algoriworking on
the medical images for their improved diagnostithvénhanced classical Unsharp mask filter which mat only
preserve the edge but also the contrast is maintainsuitable for body part. Experimental resulighich
comparable to recent published results, showsprgosed algorithm is significantly improve the igimess and
contrast of an image. This makes the proposedigigopractically useful.

Keywords: Exploratory data model, Image enhancement, Ldgpgdilter, PSNR, Standard deviation, Unsharp

masking.

Introduction

Medical image enhancement processing can
provide more rich clinically diagnostic informatidor
doctors which can help clinicians to exam disease,
especially find early lesion very significantly[lEven
though the classic linear unsharp masking (UM)
technique (Fig. 1) [2] is simple and works wellrirany
applications, it suffers from drawbacks. i) The gaece
of the linear high pass filter makes the systemesxely
sensitive to noise. ii) It enhances high-contrasas
much more than areas that do not exhibit high image
dynamics.
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Fig.1. Linear Unsharp Masking
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Various approaches in digital image processingwallo
the use of much more complex algorithms for image
processing and hence can offer more sophisticated
performance at simple tasks.

An image is defined as a two dimensional light
intensity function, f(x ,y), where x and y are spht
coordinates, and the value f at any pair of coatgis (x
,y) is called intensity or grey level value of tineage at
that point[2]. So simultaneous enhancement of steEp
and contrast is required in many applications. Teeim
this requirement a continuous research is goingtoon
develop new algorithms. There are different typés o
sharpness enhancement techniques, among thesegpnsha
masking will gives enhanced sharpness with original
image as background. We find some unwanted details
the resultant image. To avoid these we used new
algorithms.

Sharpness Enhancement
High passfilter

The principal objective of sharpening is to
highlight fine detail in an image or to enhanceaddhat
has been blurred, either in error or as a nagffatt of
a particular method of image acquisition. Usesnadidge
sharpening vary and include applications rangirgmfr
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electronic printing and medical imaging to indugitri
inspection and autonomous guidance in militaryesyst
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(a) High pass filter

(b) Image gray level values

Fig-2: 3x3 High pass Filter mask and image gray lel
values.

High boost filtering
High pass filtering in terms of subtracting a lowsp
image from the original image, that is,

High pass = Original - Low pass.
However, in many cases where a high pass

image is required, also want to retain some ofltive
frequency components to aid in the interpretatibthe
image. Thus, if multiply the original image by an
amplification factor A before subtracting the lovass
image, will get a high boost or high frequency eagb
filter. Thus,
High boost = A. Original — Low pass

= (A-1). (Original) + Original Low pass

= (A-1). (Original) + High pass
Now, if A =1 we have a simple high pass filter. §¥ihA
> 1 part of the original image is retained in thaput. A
simple filter for high boost filtering is given by
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Fig.3: High boost filtering

Wheren = 9A-1.

Unsharp masking

The unsharp filter is a simple sharpening
operator which derives its name from the fact that
enhances edges (and other high frequency compoiments
an image) via a procedure which subtracts an upsbar
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smoothed, version of an image from the originalgma
[3]. The unsharp filtering technique is commonlgdisn

the photographic and printing industries for crispg
edges. The above two techniques resultant images ar
having their back ground intensity levels are naar
black, but sometimes we require sharpness enhamteme
in the image itself, for this case unsharp masking
algorithm is use full.

The classical unsharp masking algorithm can be
described by the equation=y +y ( x —y ) where x is
the input image, v is the result of a linear lovspdilter,
and the gain(y>0) is a real scaling factor. The signal d =
X -y is usually amplified (y >1 ) to increase the
sharpness. However, the signal d contains 1) detdil
the image, 2) noise, and 3) over-shoots and urfuzots
in areas of sharp edges due to the smoothing odsedg
While the enhancement of noise is clearly undekrab
the enhancement of the under-shoot and over-shoot
creates the visually unpleasant halo effect. Igedhe
algorithm should only enhance the details of angiena
Due to this reason, a filter is required that i sensitive
to noise and does not smooth sharp edges. Thagsiss
have been studied by many researchers. The cutac fi
[4] and the edge-preserving filters [5]-[7] havebeaised
to replace the linear low-pass filter. The formerléss
sensitive to noise and the latter does not smobénps
edges. To reduce the halo effect, edge-preseniliegsf
such as: adaptive Gaussian filter [8], weightedstlea
squares based filters [9] and bilateral filters][1D1] are
used. An important issue associated with the upshar
masking and retinex type of algorithm is that tsuit is
usually out of the range of the image [8], [12]][1Bor
example, for an 8-bit image, the range is [0, 255].
careful rescaling process is usually needed forh eac
image.
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Fig-4:.Block Diagram of Classical Unsharp Masking
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Contrast Enhancement

Contrast is a basic perceptual feature of an
image [15] .It is Difficult to see the details inlaw
contrast image. To improve the contrast or to echdhe
contrast the adaptive histogram equalization [18],[is
frequently used. To enhance the contrast receptiyes
new advanced algorithms are developed, which iseet
based algorithms.
Generalized Linear System
Before going to develop an effective computer wvisio
technique one must consider [18] 1) Why the paldicu
operations are used, 2) How the signal can be septed
and, 3) What implementation structure can be used.
there is no reason to continue with usual addiaonl
multiplication. For digital signal processing, \ahstract
analysis we can create more easily implemented and
more generalized or abstract versions of mathealatic
operations. Due to the result of this creation,tralcs
analysis may show new ways to creating systems with
desirable properties. Following these ideas, the
generalized linear system, shown in Fig. 5, is tgped.
The generalized addition and scalar multiplication
operations denoted and® are defined as follows:

x@y=0" [0 x +0(y)] )

And

a@x=0" [ad(x)] 2

Wherex andy are signal samples is usually a real
scalar, and @ is a nonlinear function.

@iy Linear

System

ai()

-

v

Fig.5. Block Diagram of genearlized linear system

Motivation and Contributions

This work is motivated by unsharp masking
algorithm, an outstanding analysis of the haloaffand
the requirement of the rescaling process. In thjgep, a
simple and efficient algorithm is proposed basedimn
Log Gabor filter and predefined contrast level fady
part selected. It will enhance the functionality wfisharp
Mask filter. Using Adaptive gain control (ADC), the
process is combined for the unsharp mask filtere Th
major contribution and the organization of this @apre
as follows. In Section I, we first present a framerk
for the generalized unsharp masking and we destribe
about the proposed algorithm.
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Frame Work for the Proposed Algorithm
Exploratory data Model and Generalized Unsharp
Masking

The idea behind the exploratory data analysis is
to decompose a signal into two parts. One part dits
particular model, while the other part is residukxl.
simple way the data model is: “fit PLUS residua|g'9]
pp-208). From this definition, the output of th#efiing
process, denoted as f(x), can be regards as thefghe
image that fits the model. Thus we can represent an
image using the generalized operations as follows:

x=y@dd (3)

Where d is called the detail signal (the residual).
The detail signal is defined as

d=xE}y'

wheree is the generalized subtraction operation. A
generalized form of the unsharp masking algorittan c
be written as

v =h(y) & g(d) )

Where v is the output of the algorithm and both( yh
and g(d) could be linear or nonlinear function&isT
model explicitly states that the part of the imdgeng
sharpened is the model residual. In addition, mi$hod
allows the contrast enhancement by means of abeiita
processing function such as adaptive histogram
equalization algorithm. In this way, the generalize
algorithm can enhance the overall contrast ancpsiess

of the image.

Outline of the Proposed algorithm

The proposed algorithm is based upon the
previous image model and generalizes the classical
unsharp masking algorithm. Digital images have
applications in medical images such as Digital
Radiography and in areas of research and technology
including GIS (Geo-graphical Information System).
Datasets collected by image sensors are generally
contaminated by noise and noise can be introduged b
transmission errors and compression. The problem of
image is to recover an image that is cleaner ance mo
informative than its raw observation. Thus, Enhameet
in the image is an important technology in image
analysis and the first step to be taken before @énage
analyzed. Although unsharp mask filter have effitie
enhancement ability, still have problems on an edge
preservation and Contrast adjustment. In this agrp
investigate the problem of image enhancement when t
source image is formed with raw data which is ddval
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assumption for images obtained through transmitting
scanning or compression.

Algorithm

1) Input medical image

2) Normalize the frequencies with Log Gabor
filter

3) Prepare a look up table that that have Different
contrast adjustment parameter according to
body part selected

4) Using AGC (Adaptive gain control) to
combines the steps and for unsharp mask filter.

X b Z
Contrast v=zif (v d)
adjustment | 4|

and maintain @ =
databasze
accordingto
the body part
selected

Log
Gabor
Filter

v

d=xQy

Adaptive
gain b

control

Fig.6. Block Diagram of proposed unsharp mask filte

Log gabor filter

Gabor filters are commonly recognized as one
of the best choices for obtaining localized frequen
information. They offer the best simultaneous
localization of spatial and frequency informatidinere
are two important characteristics of log gaborefilt
Firstly, Log-Gabor functions, always have no DC
component, which contributes to improve the contras
ridges and edges of images. Secondly, the transfer
function of the Log-Gabor function has an extentat
at the high frequency end, which enables to ohtadte
spectral information with localized spatial extestd
consequently helps to preserve true ridge strustofe
images.

The Gabor filter bank is a well-known technique
to determine a feature domain for the represemtatio
an image. A Gabor filter bank can be designed by
varying the spatial frequency and orientation @abor
filter which mimics a band-pass filter. HoweverGzabor
filter can be designed for a bandwidth of 1 octave
maximum with a small DC component in the filter. To
overcome this limitation, field proposes the LogbGa
filter. A Log-Gabor filter has no DC component acah
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be constructed with any arbitrary bandwidth. Thare

two important characteristics in the Log-Gaborefilt
Firstly the Log-Gabor filter function always haga@a®C
components which contribute to improve the contrast
ridges and edges of images. Secondly, the Log-Gabor
function has an extended tail at the high frequesy
which allows it to encode images more efficientan

the ordinary Gabor function [20] .To obtain the gha
information log Gabor wavelet is used for feature
extraction. It has been observed that the logéilehich

use Gaussian transfer functions viewed on a ldgaidt
scale) can code natural images better than Gabersfi
Statistics of natural images indicate the presefitegh-
frequency components. Since the ordinary Gabaeréilt
under-represent high frequency components, the log
filters is a better choice [21]. Log-Gabor filtexmnsist

of a complex-filtering arrangement in p orientascemd

k scales, whose expression in the log-polar Fourier
domain is as follows

b= Py 1 8 —6.,

‘A Y — mmrn ~ T e 1L
G'\IS.D.IE-I{.-I = E:'LF'.\_.) |\ - I_I I_I E:'LFI\ 7|\ o I_I I_I

[} o)

in which (p , 8) are the log-polar coordinates aggland
Op are the angular and radial bandwidths (common for
all the filters). The pairpf and6y ) corresponds to the
frequency center of the filters, where the varialeand

k represent the orientation and scale selection,
respectively. In addition, the scheme is compléted
Gaussian low-pass filter @(,0, 1 k).

Implementation of the proposed algorithm for color
Images

In color image processing we use RGB color
space images to processing. For this algorithntiyfixge
have to convert the color image from the RGB color
space to the HSI or LAB color space. The chromieanc
components, such as the H and S components are not
processed the luminance component | only processed.
After the luminance component is processed, therser
conversion is performed. An enhanced color imagisin
RGB color space is obtained. To avoid a possible
problem of varying the white balance of the imadew
the RGB components are processed individually, we
process luminance component | only [22].

Adaptive Gain Control

In the enhancement of the detail signal we
require gain factor to yield good results, it besinhbe
greater than one. Using a same gain for the eimiage
does not lead to good results, because to enhdmce t
small details a relatively large gain is requir€bis large
gain can lead to the saturation of the detailedhaig
whose values are larger than a certain threshold.
Saturation is undesirable because different ang#guwf

(C) International Journal of Engineering Sciences & Research Technology

[2073-2079]



[Kaur, 2(8): August, 2013]

the detail signal are mapped to the same ampliafde
either -1 or 1. This leads to loss of information.
Therefore, the gain must be controlled adaptively.

Quality Metric

To evaluate the performance of an image fusion
technique in terms of retaining important detafldges
and quality of image, several quantitative meashea®
been developed.

(a) Peak Signal-to-Noise Ratio

PSNR is considered to be the least complex medsidt
defines the image quality degradation as a plaielgy
pixel error power estimate. The Peak Signal-to-Blois
Ratio (PSNR) is most commonly used as a measure of
quality of reconstruction in image compression, gaa
denoising and image fusion etc. It is measured in
decibels (db). It is measured as given by Eq.

MSE

(b) Standard Deviation Standard deviation is usually
used to represent the deviation degree of the atim
and the average of the random variable, the agtieitel

is estimated by standard deviation. The standard
deviationmainly reflects the discrete degree between the
pixel gray and the mean value. The bigger the stahd
deviation is, the more discrete the distributiongody
level.

(c) Visual Quality is the subjective method for the
performance evaluation for the techniques of image
enhancement. By looking at the enhanced image ane c
easily determine the difference between the orlgina
image and enhanced image.

Results and Comparison

The proposed method have applied on different
parts of the body and also on color images. Somatse
are illustrated below:
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Fig7. (a) Original image (b) classical unsharp masikg algo
(c) proposed algorithm

Fig5. (a) Origihal image (b) classical unsharp maskg algo
(c) proposed algorithm

Fig5. (a) Original image (b) classical unsharp masikg algo
(c) proposed algorithm
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Tablel. Comparative results of various medical

images
Image | Quality Classical Proposed
Name metric unsharp unsharp
mask filter | mask filter
Chest PSNR 43.762 51.1612
Standard 48.9033 67.7602
deviation
Hand PSNR 57.5856 69.8627
s Standard | 57.4159 | 78.508
R ; deviation
= S Knee | PSNR 495753 | 68.8826
Fig5. (a) Original image (b) classical unsharp masikg algo
(c) proposed algorithm
Standard 43.9141 66.7744
deviation
Lung PSNR 43.0075 50.2782
Standard 76.9095 104.8395
deviation
Color PSNR 43.9078 60.8177
image
Standard 46.8905 60.5901
deviation

From the above Tablel. It is clearly shown that RSN
and Standard deviation value of various medicalgiesa
become low to high. It means the proposed metheekgi
much more better results than earlier. It is sigaiitly
improve the contrast and sharpness of the image.

Fig5. (a) Original image (b) classical unsharp masikg algo

(c) proposed algorithm Conclusion

In this research, a very simple and expert image
enhancement system has been implemented for the
medical images using enhanced classical unsharfg mas
filter with the help of log gabor filtering apprdacThe
first objective of this paper is to improve the uas
quality of medical images, the proposed algorithm
working on the medical images for their improved
diagnostic with enhanced classical unsharp masér fil
which will not only preserve the edge but also the
contrast is maintain i.e. suitable for body parheT
second objective of this paper is to compare tbpgsed
method with existing state-of-art techniques. hist
paper, results of proposed algorithm is compareith wi
classical unsharp masking technique. PSNR and
Standard deviation quality metric have been used fo
calculating results to compare quantitatively this
technique. Experimental results show that proposed
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method performs well than the classical unshargkings

in terms of quality of images. The proposed method
increases the quality significantly, while presagvithe
important details or features. This also gives lletter
results in terms of visual quality. In future, weed to
implement the hybrid scheme that may give muchebett
results. Then results can be tested.
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