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Abstract: With the repaid advancements of computing technology, any use of the computer-based
technologies Increase in different  scientific fields. The segmentation’s image is an important problem in
different fields of computer vision and image processing. The segmentation is a process of dividing image
according to its  characteristic e.g., objects and color  present in the images. There are different methods in
image  segmentation. The focus of  this  study is a morphological  operator  called  watershed segmentation.
The tool MATLAB is used in this study. New result of watershed segmentation entirely relay on the image
contrast.  Image  contrast  may be degraded during image acquisition. So watershed algorithm can generate
under or over segmentation on badly contrast images. In order to reduce these deficiencies of watershed
algorithm a preprocessing step using Curvelet transform (CT) is performed on input images. Curvelet transform
is a strong approach, which improves the image contrast in the way image is degraded.
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INTRODUCTION watershed algorithm relies   mostly   on   an   estimation

Segmentation  is  a  basic problem in different fields, under segmentation and generate small magnitude
in image processing for example image analysis, scene gradients, causing  distinct  regions  to  be erroneously
analysis and pattern recognition. The segmentation is the merged. Also over-segmentation and degraded watershed
process of dividing images into regions where accord to produced by the noise.
its characteristic e.g., objects and color present in the So in order to reduce these deficiencies of watershed,
images. These  regions  have some meaningful many preprocessing techniques are proposed by the
information   about   object   and   are  sets   of   pixels. different researchers for example Moga presented an
The results of  segmentation  are in the form of images efficient watershed algorithm based on connected
that are more meaningful, easier to analyze and to components, Jung and Scharcanski presented a
understand. In order to  locate  boundaries  and  objects watershed segmentation using wavelets to denoise the
in images feature extraction of texture, object shape, image. Bieniek and Hamarneh and Li presented a
surface visualization and optical density, image watershed segmentation using appearance knowledge
compression and image segmentation are used. Good and prior shape to improve their method etc. But most of
segmented result is very useful for the predication, the methods proposed consider the over segmentation
diagnoses and analysis. Watershed algorithm is a problems  and  focus  on  the  denoising of the  image.
morphological based method of the image segmentation. The  under  segmentation  problem image and low
The morphological gradient magnitude of an image is contrast are not yet addressed by most of the researchers.
considered as a topographic surface for the watershed The  proposed technique focuses on the solution of
algorithm. The lines of watershed  could   be   found   by under  segmentation  problem  of  low   contrast  images
 different   methods. The division of the image through by   applying preprocessing    on   the   input   image.

of   the  gradients. The low-contrast [1] edges produce an
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The technique for preprocessing on the images is Where L , L ,  are the side lengths of the
Curvelet transform is a multiscale directional transform parallelogram.
which allows an almost optimal  nonadaptive  sparse
representation of objects with edges. It has generated Secondly We Compute Threshold in Three Steps:
increasing interest in the community of applied
mathematics and signal processing over the past years. It Calculate  the  arithmetic  mean   of   pixels of
is an approach used to enhance the image contrast when distorted  image,  arithmetic   mean   indicate to
image is degraded. central point of all values of pixels of distorted

The Curvelet Transform: The Curvelet transform is a Compute the Spatial Frequency Measure that
multiscale  directional  transform and a  higher characterizes the distorted image.
dimensional of the Wavelet transform which allows an Compute Difference Operator that detect edges of
optimal non  adaptive  representation of edges designed distorted image and detect the slope of the gray
to represent images at different scales and different levels in the distorted image.
angles. [2, 3] Curvelet  has  two  mathematical  properties
[4, 5]: Then we compute threshold as the following:

The curved singularities should  be approximated (Spatial frequency measurement of distorted image) *
with some coefficients and in a non-adaptive mean (distorted  image)+(mean(distorted  image) *
representation named curvelets." (number of coefficient of Curvelet), Where number of
The curvelets remain coherent waveforms under the coefficient of Curvelet  equal  number  of iteration [9].
action of the wave equation in a smooth medium Third step we apply warping Fast Discrete Curvelet

A curvelet frame [6] is a wave packet frame on L R equation: [10]2 2

based on second dyadic decomposition:
 And ; than

the Frequency shells is ; and the Angular

Sectors is  finally the approximation rate

is optimal: 

We choose n largest coefficients C  in

and .

And no frame can do better for jumps along C2

curves.
The wavelet expansion: .

The Adaptive Threshold Curvelet: The proposed method
[6] enhance gray scale images that has various types of
noises such as speckle, Gaussian, salt and pepper and
random noise. The method divides into the following
stages:

Firstly we compute norm of the Curvelet transform
where Curvelet normalized using the following equation:

(1)

1, j 2  j

images [7, 8].

Threshold = (difference operator of distorted image) *

Transform which can be calculated using the following

 (2)

Fourth step we apply computed threshold on
distorted  image,  then  we  apply  inverse  FDCT on
distorted image to move image from curvelet to spatial
domain. Finally we remove imagine part of image that
obtained  from  above  step  to  obtain  enhanced  gray
scale image.

The Watershed Transform: The  watershed transform
[11]  is  a  morphological  based  tool  for  image
segmentation.  In  grey  scale  the  mathematical
morphology watershed transform for segmentation is
originally  proposed  by   Digabel   and   Lantuejoul
in1977 and later improved by Li et Al in 2003. The
watershed transform can be classified as a region-based
segmentation approach.

The idea [12] of watershed can be view as a
landscape immersed in a lake; catchment basins will be
filled up with  water  starting  at  each  local minimum.
Dams must be built where the water coming from different
catchment basins may be meeting in order to avoid the
merging of catchment basins.
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Fig. 1: Illustration of immersion process of watershed segmentation function, then we compute foreground
transforms. (CB: Catchment basins) markers, after we compute background markers and we

Fig. 2: Illustrations of flooding (process of watershed described in this section, we used MIAS database for
transform mammograms:

The water shed lines are defined by the catchment the pre processing  using  adaptive Threshold Curvelet
basins divided by the dam at the highest level where the has less   chances   of   under  or  over  segmentation.
water can reach in the landscape [13]. As a result, The difference between the segmentation using adaptive
watershed lines  can  separate individual catchment Threshold Curvelet and without using adaptive Threshold
basins in the landscape. The idea is described in Figure 1 Curvelet as a preprocessing step is given. This shows the
which  describes  the  flooding  or  rain  falling process of improvement in the segmentation results.

watershed algorithm. The process of rain falling is
described in Figure 2.

Marker-Controlled Watershed Segmentation:Separating
touching objects in image is one of more difficult image
processing operations. The watershed transform is often
applied to this problem. The watershed transform finds
catchment basins CB and watershed ridge lines in an
image by treating it as a surface where light pixels are high
and dark pixels are low. [14, 15] The segmentation using
the watershed transform works better  if  we can identify,
or mark, the foreground objects and the background
locations, so Marker controlled watershed segmentation
follows this procedure [16], First we compute a

modify the segmentation function so that it only has
minima at the foreground and background marker
locations.  Finally  we  compute the watershed transform
of the modified segmentation function.

Proposed Technique: The proposed image segmentation
algorithm here is able to segment the images with
minimum drawbacks of under segmentation and over
segmentation. The steps of the proposed system are
shown in Figure 3.

RESULTS

The  results of the proposed techniques are

As the results shows that the segmented images with

Fig. 3: Proposed process for image segmentation
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Fig. 4: Original image and segmentation results

CONCLUSION The   system   will  examined   only   one   image   at a
time. This system can be very helpful for the

The goal of image  segmentation process is to segmentation  of  the  images  which  are   used in
identify the segments of  the image according  to the different  fields  of  life.  And   the   image  analysis
image characteristic e.g. objects shape, image color, etc. process can be facilitated by this system. The research
The simplified working of the image segmentation system content of this system was segmentation and image
is stated here. The most important step is the image enhancement.
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