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Abstract: For enhancing an image various enhancement schemes are used which includes gray scale
manipulation, filtering and Histogram Equalization, Where Histogram equalization is one of the well known
image enhancement technique. It became a popular technique for contrast enhancement because it is simple and
effective. The basic idea of Histogram Equalization method is to remap the gray levels of an image.

Here using morphological segmentation we can get the segmented image. Morphological
reconstruction is used to segment the image.

Comparative analysis of different enhancement and segmentation will be carried out. This comparison
will be done on the basis of subjective and objective parameters. Subjective parameter is visual quality and
objective parameters are Area, Perimeter, Min and Max intensity, Avg Voxel Intensity, Std Dev of Intensity,
Eccentricity, Coefficient of skewness, Coefficient of Kurtosis, Median intensity, Mode intensity.
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I. Introduction:

Medical image enhancement technologies have become popular since advanced medical equipments
were used in the medical field. Image processing can be defined as a process that transforms a degraded image
to another image of better quality in order to facilitate its posterior interpretation. Image processing techniques
can be then applied in order to facilitate the interpretation of images by further using computer vision
algorithms. Therefore, in this context, image processing can be considered to be a preprocessing stage for
computer vision [3]. The process involved in making an image more interpretable for particular application is
image enhancement.

Image enhancement is basically improving the interpretability or perception of information in images
for human viewers and providing “better' input for other automated image processing techniques. The principal
objective of image enhancement is to modify attributes of an image to make it more suitable for a given task and
a specific observer. During this process, one or more attributes of the image are modified. The choice of
attributes and the way they are modified are specific to a given task. Moreover, observer-specific factors, such
as the experience, will introduce a great deal of subjectivity into the choice of image enhancement methods.
There exist many techniques that can enhance a digital image without spoiling it. The enhancement methods can
broadly be divided in to the following two categories:

1. Spatial Domain Methods
2. Frequency Domain Methods

In spatial domain techniques [5], we directly deal with the image pixels. The pixel values are manipulated
to achieve desired enhancement. In frequency domain methods, the image is first transferred in to frequency
domain. It means that, the Fourier Transform of the image is computed first. All the enhancement operations are
performed on the Fourier transform of the image and then the Inverse Fourier transform is performed to get the
resultant image. These enhancement operations are performed in order to modify the image brightness, contrast
or the distribution of the grey levels. As a consequence the pixel value (intensities) of the output image will be
modified according to the transformation function applied on the input values.

Morphological image processing is a collection of non-linear operations related to the shape or
morphology of features in an image. Morphological operations rely only on the relative ordering of pixel values,
not on their numerical values, and therefore are especially suited to the processing of binary images.
Morphological operations can also be applied to grayscale images such that their light transfer functions are
unknown and therefore their absolute pixel values are of no or minor interest.

In this paper we will have Literature survey of image enhancement and image segmentation, proposed
method, experimental results, statistical analysis of results; finally we will end with our conclusion.
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II. Background:
Before going to details of the proposed method, we present some background topics of image
enhancement which include CLAHE and Image segmentation.

A. Image Enhancement:

Image enhancement [1] is the simplest and most appealing areas of digital image processing. Basically,
the main idea behind enhancement techniques [3] is to bring out detail that is obscured, or simply to highlight
certain features of interest in an image. We have proposed the following CLAHE, gamma correction techniques
to enhance the medical images.

B. Contrast Limited Adaptive Histogram Equalization (CLAHE) :

Contrast Limited Adaptive Histogram Equalization differs from ordinary adaptive histogram
equalization in its contrast limiting. This feature can also be applied to global histogram equalization, giving rise
to contrast limited histogram equalization, which is rarely used in practice. In the case of contrast limited
histogram equalization, the contrast limiting procedure has to be applied for each neighborhood from which a
transformation function is derived. Contrast limited histogram equalization was developed to prevent the over
amplification of noise, which is a problem in adaptive histogram equalization.

C. Image segmentation:

Segmentation [7] subdivides an image into its constituent regions or objects. The level to which the
subdivision is carried depends. That is, segmentation should stop when the objects of interest in an application
have been isolated .Segmentation of nontrivial images is one of the most difficult tasks in image processing.
Segmentation accuracy determines the eventual success or failure of computerized analysis procedures. For this
reason, considerable care should be taken to improve the probability of rugged segmentation. In some situations,
such as industrial inspections applications, at least some measure of control over the environment is possible in
times. The experienced image processing system designer invariably pays considerable attention to such
opportunities. In other applications, such as autonomous target acquisition, the system designers have no control
of the environment. Then the usual approach is to focus on selecting the types of sensors most likely to enhance
the objects of interest while diminishing the contribution of irrelevant image details. A good example is the use
of infrared imaging by military to detect objects with strong heat signatures, such as equipment and troops in
motion.

Image segmentation algorithms generally are based on one of two basic properties of intensity values:
discontinuity and similarity. In the first category, the approach is to partition an image based an abrupt change in
intensity, such as edges in an image. The principal approaches in the second category are based on partitioning
an image into regions that are similar according to set of predefined criteria. Thresholding, region growing, and
region splitting and merging are methods in this category. There are several techniques for detecting the three
basic types of gray-level discontinuities in an digital image: point, line and edge detection.

D. Morphological Reconstruction:
Reconstruction [8] is a morphological transformation involving two images and a structuring element

(instead of a single image and structuring element). One image, the marker, is the starting point for the
transformation. The other image, the mask, constrains the transformation. The structuring element used defines
connectivity. In this section we use 8-connectivity (the default), which implies that B in the following discussion
is a 3x3 matrix of 1s, with the center defined at coordinates (2, 2). In this section we deal with binary images;
If G is the mask and F is the marker, the reconstruction of G from F, denoted Rz(F), is defned by the
following iterative procedure:

1. [Initialize h1 to be the marker image, F.

2. Create the structuring element: B = ones (3).

3. Repeat: hyp31=(hy ®E)NG until Age1 = Rg

4. Rg(F)=hys1.
Marker F must be a subset of G:  FZE 7

E. Opening and Closing by Reconstruction:

In morphological opening, erosion typically removes small objects, and the sub-sequent dilation tends
to restore the shape of the objects that remain. However, the accuracy of this restoration depends on the
similarity between the shapes and the structuring element. The method discussed in this section, opening by
reconstruction, restores the original shapes of the objects that remain after erosion. The opening by
reconstruction of an image G using structuring element B, is defined as Ro{G & B)
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: a)rig'ial iageﬂg (b) opening the image

(c) Opening by Reconstruction (d) closing the image

(e) Closing by Reconstruction

III. Proposed Work:
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Figure . 1 : Block Diagram of Proposed work
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The proposed method is used to enhance and segment the medical image. We use the Contrast limited
adaptive Histogram Equalization (CLAHE) to enhance the medical images, and Morphological techniques for
segment the Enhanced medical image.

Iv. Experimental Results :

Here we can use some medical image modalities like MRI, CT scan, ECG etc. For example here we are
using an image of Talc embolism in a 26-year-old woman. The patient had a 4-year history of heroin and
methadone abuse which is Thin-section (1.5-mm collimation) CT scan (mediastinal window) obtained at the
subcarinal level shows coalescent areas of increased attenuation (progressive massive fibrosis) posteriorly in
both lungs. Note also the areas of high attenuation within the masses (arrow), a finding that suggests talc
deposition. Figure 2.(a,b,c,d) shows experimental results. Figs. 2.a is original image, Figs. 2.b is enhanced
image via CLAHE, Figs.2.c is Segmented Image by Reconstruction and Fig.2.d. is superimposed on original
image.

S

Figure.(é) Original T Iagé -

a

Figure

Figure.2(c) Segmented Image by Reconstruction
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V. Statistical Analysis :
The performance of the proposed method was rigorously evaluated using quality metrics like Area,
Perimeter, Min and Max intensity, Avg Voxel Intensity, Std Dev of Intensity, Eccentricity, Coefficient of
skewness, Coefficient of Kurtosis, Median intensity, Mode intensity.

Tablel: Quality Assessment metrics for original image

Area 4975
Perimeter 325.0554
Min Intensity 45

Max Intensity 245

Avg Voxel Intensity 212.1672
Std Dev of Intensity 25.5892
Eccentricity 0.7844
Coefficient of skewness -1.3619
Coefficient of kurtosis 5.0113
Median Intensity 224
Mode Intensity 223

Table2: Quality Assessment metrics for segmented image.

Area 4317
Perimeter 314.6178
Min Intensity 0

Max Intensity 255

Avg Voxel Intensity 238.1828
Std Dev of Intensity 46.5425
Eccentricity 0.7933
Coefficient of skewness -3.0504
Coefficient of kurtosis 11.338
Median Intensity 255
Mode Intensity 255

By observing Area, Perimeter, Min and Max intensity, Avg Voxel Intensity, Std Dev of Intensity,
Eccentricity, Coefficient of skewness, Coefficient of Kurtosis, Median intensity, Mode intensity the changes
occurred after processing is easily revealed.

VI Conclusion :
In this paper we proposed image enhancement method and image segmentation using Morphological techniques.

By observing all of the above quality assessment metrics for “CT of Lungs” image, we can conclude
that CLAHE enhancement method is having less noise and having more contrast. The enhanced image is
segmented by using Morphological techniques. By the segmentation we can get the segmented image and it is
superimposed on the original image, to get the perfect outlined structure of the talc deposition in the image.
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