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The most difficult task in the segmentation of the image is to obtain the
segmentation by avoiding almost all the noises within less span of time. The images
which are extracted will be from any domain i.e., medical, natural, radar etc. In the
proposed method the MRF (Markov random field) algorithm for the process of
segmentation is implemented. In this algorithm two methods in parallel fashion are
used. The two methods which are used is AMG (Algebraic multi grid) and SFM (Sparse
random field).The AMG is used for increasing the time step and SFM will be used in
decreasing the computation domain. In the novel level set method it considers that the
neighboring pixels also fall in the same region. The noises also will be reduced in this
method when it is compared with the existing methods. By using this method, the images
of 500*500 sizes also can be segmented. In this technique the number of iterations will be
less when compared to the existing systems. The images of many domains can be segmented
by using this proposed algorithm i.e., Medical images, noisy images, synthetic aperture
radar images (SAR) and natural images. The SAR, natural and noisy images are applicable
only in the real-time.
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The fast and strong image segmentation
against the errorsi.e., noises an algorithm known
as Markov Random Field (MRF) in which two
methods namely Algebraic multigrid (AMG) and
Sparsefield method (SFM) are used J. Shenet al*.
The algebraic multigrid technique is used to
increase the time step and sparse field method is
used to reduce the domain computation. ThisMRF
algorithm assumesthat the neighboring pixelsfall
in the same category while the existing method
doesn’'t have any relation with the neighboring
pixels. The other advantage of this technique is
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that the number of iterations can be reduced. The
MRF techniqueisal so used to segment theimages
of high density i.e., images of 500*500 sizes. The
existing method uses the edge-based and region
based models in which the edge detection will be
done to the particular image K.Srilatha et al®. The
image segmentation is complex to separate the
tissues of the brain which are present inside. In
this method that complexity will be reduced in
separating the tissues of the brain image by
separating the foreground and the background
S.Melissa, K.Srilatha et a2 The iterations which
are simultaneously conducted will separate the
tissues containing in brain. The graphs for
particular segmentationsalso will be obtained after
executingitintheMATLAB. Thetotal segmenting
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process is done by using the MATLAB software
by usng MATLAB R2010b installed in acomputer
with 3.30-GHz CPU and 4-GB memory. Thenoises
will bereduced by using the different filterswhile
segmenting the images. In the existing systems
the median filter is used and in proposed system
other filtersare used to reduce the maximum set of
the noises. The block diagram consists several
blocks which undergo in the processing of the
image for the need of segmentation. The input
imagewill begiveninitially and theimagewill be
sent to the initialization where it will obtain the
pre-processing likefiltering and the further process
detailed in the proposed system.

The major contributions of entire survey
aresummarized asfollows:
» TheMRF agorithmisused withAMG and SMG
in parallel fashion
e This increases the time step and decrease
computation domain
» Number of iterations can be reduced
* Images of 500* 500 can be segmented in 2 sec
ExistingMethod

The basic task of this existing systemis
to detect the edges of the image and separating
the foreground and background. In this existing
system, two types of models will be used which
are named to be edge-based model sand the region-
based models. In this existing system, the
segmentation will be independent of the neighbor
pixelswhich in turn obtain many noisesinit. The
edge based regions depends on the edges of the
images like the detection of edgein airplane. The
region based models will be dependent on the
regions like homogenous regions in which it will
be more dependent on the intensity homogenous
regions. The simulation result of this existing
system isdone. The algorithm used in this method
islevel set algorithm. It is very difficult to apply
thislevel set method and the time consuming will
be high in this method. It will limit the length in
each and every iteration whereit will waste so much
of timeinlimiting. Inthisexisting method, thefilters
are used to reduce the noises and the filter which
isusedin existing systemismedianfilter S. Osher
et a* M. Abdulghafour et al*®. This will almost
reduce all the noises but the noises will not be
removed 100% accurately. The disadvantages
which are contained in the existing system will be
overcome by the proposed method.
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Proposed method

The basic concept used in this proposed
method is MRF novel level set method in which
the segmentation of the image is done by using
two methods at the same time. The two methods
which are implemented are 1.Algebric multigrid
(AMG) and 2.sparse field method (SFM) X.Lu et
al®, M. Kasset al®. By using these two methodsthe
complexity will bereduced in segmenting theimage.
Level set methods implicitly model the planar
closed curve C by the zero level set of thelevel set
function 6(x, y, t),

(1)
Clt) = {lx, V¢ (x,y,1) =0}

The edge-based models endow F with
detailed expression formula. For example, Caselles
et al® proposed the geodesic active contour (GAC)
moddl.
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In this method, it will assume that the
neighboring pixels also fal in the same region
hence the noise will be much lesser in this
technique. In this the neighboring cells will be
encouragedtofall inthesameregion. Thealgebraic
multigrid technique is used to increase the time
step and the sparsefield method isused to increase
the computation domain. The complexity created
by the CFL conditions can be reduced by using
these techniques. Theimage segmentation will be
accurate when it's compared with the previous
techniques. AMG doesn’t have any time constraint
soitwill take lessiteration to obtain theimage.
Along with the finite difference scheme
(7), it can get the common discretization formulain
amatrix-vector form

@' —¢h)/ar=Lgt + F ()
-3
whereL¢*=Tinternal , F(¢*) = Texternal + TMRF

Explicitly, asaresult of the external term
implemented from®, the signed distance property
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|[A¢p| = 17 can be continued, particularly in a
neighborhood nearby the zero level set

Tr‘.-:.n?r:m.! =4 |?¢| di vE (%}
..(4)

In this proposed method implement the
semi-implicit scheme? and obtain

(Gt — RN A = LT 4 F (qf»*].
(5

The proposed system is applied on many
different imageslike noisy images, natural images
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and synthetic apertureradar imagesinthereal time
applications. The medical imagesof brain aretaken
as input and the output has been obtained in the
paper. By using this technique one more main
advantageisthat, theimage of high density which
isof 500* 500 pixels can be reduced in this method.

The Gaussian noisewhichisobtained will
be eliminated by using the Gaussian filter. The step
by step processis, initialy theinput image of brain
istakenand it will be sent to theinitialization block
where it will be applied with pre-processing i.e.,
filtering and then it will be sent to AMG where it
will reducethe complexity of CFL conditions. The
initialization process will determine the length,
breadth, width and the curvature of theimage and
the sparsefield method will reduce the computation
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Fig. 1. Block diagram of proposed system
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Fig. 2. Flow Chart of proposed system

domain and the final output will be sent to the
output block. In these steps the image will be
segmented. The output images can contain up to
220 Iterations in which all the process will be
finished within seconds.

The brainimageswhich are taken for the
output is shown in the following figure (2) and
figure (3). The brain tissues will be separated and
the background will be separated from the brain
tissues which are segmented. Even the little
difference in the tissue can be captured by using
the MRF technique by using algebraic multigrid
and the sparse field method at the sametime.

RESULTSAND DISCUSSION

The performance of the proposed method
has validated in image segmentation trials on a
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wide range of images, including noisy artificial
images,medical images.To conduct a fair
comparison, here use the sameinitialization curve
in both the reference methods and the proposed
method. Similarly, the parameters of the reference
techniques are selected according to the values
provided in this proposed method.
Noisy Synthetic Segmentation Image

To experiment the robustness of the
proposed method in contradiction of noise,
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independently add three types of noise salt and
pepper noise, Gaussian noise and speckle noise
to asyntheticimage. Thefollowing parametersfor
the proposed method: € = 0.92, 4= 0.35, t = 20.
Input image shows binary segmentation results
using altered methods for the noisy synthetic
images which added salt and pepper noise with
growing density. It can seethat related with GAC,
DAC, CV, LBF, AMPand GC, the supremacy of the

Table 1. Comparison Of Segmentation Accuracy (Var (F) In Tlwn)
With Different Methods In SAR Medical Image Segmentation

Imege GAC DAC LBF AMP TCF  Proposed
Image 1 0.46 0.22 0.6687 0.74 0.187 0.059
Image 2 0.69 0.28 0.326 0.87 0.198 0.06
Image 3 0.87 0.93 0.753 0.86 0.207 0.1089
Image 4 0.88 0.95 0.78 0.89 0.209 0.107
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proposed method is important in terms of
segmentation accuracy and speed.
Medical | mage Segmentation

Medical image segmentation X. Yang et
al't, Wang et al'® plays an important role in
computer vision, such as segmenting the tumor
tissues from the computed tomography (CT)
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image. Though, medical image segmentation also
takes the problem of noise interference. The
following parametersé&=0.45,4=0.35,t =30 are
set.

From these comparison havethefollowing
conclusions. Initially, proposed method can
segment objectsfrom abackground with relatively

Table 2. Comparison Of Execution Time With Different
MethodsIn SAR medical Image Segmentation

Imege GAC DAC LBF AMP TCF  Proposed
Image 1 46.89 5.32 6.54 18.23 2.18 151
Image 2 50.98 6.29 5.87 13.87 1.85 1.08
Image 3 390.83 32.76 37.89 45.09 7.20 7.09
Image4 200.98 53.98 53.87 79.09 12.09 6.17
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accurate shapes. Furthermore, the precision and
recollection of our method has higher than those
gotten by other comparison baselines. Finally, the
proposed method greatly improves the
segmentation speed of methods GAC, DAC, CV,
LBF, AMPand still retains anal ogous segmentation
efficiency with fast method TCF can GM.

In the future it will be analysed solving
these problems by developing the optimization
patterns recent approaches used to unravel the
proposed M RF embedded energy functional.

CONCLUSON

The image segmentation is enormously
used in the computer vision . The MRF technique
which is used in this proposed method provides
the segmented image of the medical imagesand its
is also applicable to Synthetic Aperture
Radar(SAR) , Noisy imagesand Natural imagesin
concurrent application . The medical images are
taken for the segmentation in which the tissues
classified the brain will be segmented by specific
number of iterations by using the MRF technique
which combines both Algebraic multi grid(AMG)
and Sparse Field method(SFM) which decreases
the time step and increase the computation. The
neighboring pixelsof thewill be cheeredtofall in
the same region.In future the chance of attaining
the noises however the segmentation will be less
matched to the existing system .
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