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Abstract: The demand of accurate medical images is very high in today’s world. Processing of medical images requires high
accuracy and least possibility for errors. Several algorithms are developed to achieve these characteristics. Image
segmentation is one such method that differentiates a part of the image under consideration. Level Set Method is most
commonly used for segmentation. It involves execution of energy functions for segmentation but involves complex
mathematical calculations. Genetic Algorithm optimizes segmentation process by using generated training database. Genetic
Algorithm. Genetic Algorithm using Level Set Function is used to further combine the advantages of the Level Set
Algorithm and Genetic Algorithm. This paper demonstrates these three methods and compares their performance
parameters. It is found that Genetic Algorithm using Level Set Method is more optimized in terms of performance
parameters as compared to other two methods.
Keywords: Image Processing, Level Set Segmentation, Genetic Algorithm.
I. INTRODUCTION
According to the recent survey, out of the total cancer diagnosed in men worldwide, Prostate Cancer constitutes 14% of it.
It is thus the second most diagnosed cancer amongst men. Mostly it is associated with males above 50 years of age. Like any
other cancer treatment, external radiotherapy or brachytherapy is also used for its treatment. However, these treatments require a
precise plan for considering the duration and the dose. During radiotherapy treatment it is desired that the healthy tissue should
be subjected to minimal radiation amounts so as to avoid the side effects on human beings while maintaining the desired dose
to the target volume. For this purpose, only the affected organ or human body part shall be used for treatment. Several
techniques like Trans-rectal ultrasound (TRUS), magnetic resonance (MR) and computed tomography (CT) images are used in
prostrate cancer diagnosis. Thus segmentation in these images is used. The accurate segmentation of the prostate in these
images is required which separates it from the surrounding tissue. Also, segmentation provides advantages like calculation of
prostate volume that can be used for procedures like biopsy, tumor estimation and their treatments. Several algorithms are used
for the segmentation nowadays. Manual segmentation involves long time durations and is prone to reader variability. This paper
considers the algorithms like Level Set Method, Genetic Algorithm and Genetic Algorithm using Level Set Function. Since
Magnetic Resonance (MR) images have lot of advantages over other images and is used widely, this paper considers the
application of the mentioned algorithms on MR images
Level Set Algorithm uses energy function for segmentation. Energy functions are used to detect the contour of prostate
glands. However, it requires complex mathematical calculations which can prove to be time consuming. To overcome this issue,
other algorithms are used that uses approaches avoiding the complex calculations. Genetic Algorithm is one such algorithm that
generates training database and then performs segmentation thus optimising the segmentation. Genetic Algorithm using Level
Set Function is used to further combine the advantages of the Level Set Algorithm and Genetic Algorithm.
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II. LITERATURE SURVEY

The process of distinguishing an object of interest in an image is called Segmentation. Initially, determination of image
pixel based object properties and object level properties of object under consideration is carried out before segmentation. The
pixel-based features utilizes simple image processing routines on an image and therefore called as the low-level features. Object
level features consists of an extra step of finding an appropriate concept to describe a particular feature and therefore called as
high level feature. Pixel based operation is associated with collective pixel formats which constitute an object or its sub-part.
Although this technique is useful to carry out segmentation to some extent, they are unsuitable for medical images. Therefore
some manual techniques are added to these process. Also, sufficient amount of noise is observed while obtaining medical image
segmentation. Therefore more complex techniques like object-based approaches or a combination of pixel and object-based
techniques are used.
In Object level-features segmentation object qualities like shape, pose, and relative position with respect to other objects are
expressed which converts the object into a series of feature vectors (Costa & Caesar, 2001). The object shapes are usually
represented by contours, transforms, or regions. Determination of object shape using Contour based method involves
representation of shape outline either by points set or using curve approximation function like level set function. In region based
methods, a partitioning of shape into simpler forms, utilization of bounding region for shape approximations or internal features
representation of the shape (e.g., a skeleton) is done. In transform-based methods, decomposition of a shape into onedimensional
(1D) or two-dimensional (2D) signals is done.
Level Set Method
In this method, a contour of interest is the zero level set of an Level Set Function. This condition is satisfied by signed
distance function │ᵟᶲ│= 1.Signed distance property is given by energy function in the whole domain. The zero level set while
keeping the level set function as a constant with │ᵟᶲ│=0 which locates away from the zero level set. The equation of motion of
level set is given by

Here V=(u, v, w).this is the velocity function and u, v, w are the velocity field according to x, y, z direction.
The level set updated equation is

According to special derivate the equation becomes

Level set method is used in large scale in medical imaging. The result obtained is accurate but we have to manually
segment the area. The optimization method gives the better result in terms of mean shape and shape derived training images.
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Genetic Algorithm

The Genetic Algorithm is performed on the two stage. First stage is training of image which gives shape, texture, area. In
the second stage genetic algorithm produce the contour and calculate the performance using training data. Selection, crossover
and mutation are the stages which produce next generation. Selection of the individual to produce new generation is very
important in genetic algorithm. The individual is get selected according to fitness function.
A [individual selection]= B
where:
q = best individual selecting probability
r = rank of individual
A = size of population
B=
The randomly generated initial population are used for the iteration to improve solutions. Basic mechanism of the genetic
algorithm uses three operator reproduction, crossover and mutation. In reproduction, each individual copy their data respective
of their fitness value. Fitness value gives the relation between genetic algorithm and the required solution. This is a numerical
value which represent the fitness of member according to other members. Crossover compares two individual to produce new
individual. Mutation change the individual value to produce new solution.
The genetic algorithm produce the new generation until the stopping criteria is achieved. According to survey the popular
stopping criteria is the maximum population generation. The genetic algorithm gives simplicity and effectiveness
III. SYSTEM ARCHITECTURE

Figure 1: General Block Diagram

Magnetic Resonance images are used as a input image to perform various segmentation algorithm. Preprocessing techniques
such as Gaussian filter, median filter are used to reduce unwanted information from the image and enhance the image.
Preprocessing is used to remove the noise from the images and signal distortion. This filtered images are act as a input to the
segmentation process such as level set segmentation. Feature extraction performs classification on the objects. The features are
extracted from the training dataset to incorporate the contours of prostate gland. Genetic algorithm are used for optimization
which reduce the need of energy function by fitness function. Fitness function is the mathematical value of individual
population. This value is used to produce the new generation. After performing various operators we get the contour of the
prostate gland.
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Comparison between performance parameters

To perform this analysis, images were obtained from a database of patient’s MRI images. The 31 MRI images from this
database are manually segmented. The manually segmented contour is obtained from the 31 patient have been used for training
database for this project. The images from the other 5 patients are used as test images.
Segmentation results for the same set of test images are computed in three different methods. The level set algorithm is
tried first on these test images. Then Genetic algorithm method is used for optimization. At last, the combined result of both
level set method and genetic algorithm is compared.

Level Set
Segmentation
Genetic
Algorithm
Genetic
Algorithm
using Level
Set Method

Precision

Accuracy

Sensitivity

Specificity

0.9556

42.9163

33.2608

0.2435

64.2139

0.9112

64.5180

Level Set
Segmentation
Genetic Algorithm
Genetic Algorithm
using Level Set
Method

13.6915

True
positive
21414

True
Negative
0.4177

False
Positive
0.1001

False
Negative
42968

21.3289

58.5334

1345

0.0112

0.0239

4961

32.5912

30.9268

20420

0.0741

0.0503

42235

Hausdorff Distance

Meansquare Distance

2.1608e+05

1.6624e+03

Dice Similarity
Coefficient
0.4976

1.5212e+05
2.1764e+05

6.6270e+03
1.6818e+03

0.5031
0.4967

IV. RESULTS

Segmented Prostate

Original Image

Figure 2: Level Set Method

Segmented prostate

Original Image

Figure 3: Genetic Algorithm
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Segmented prostate

Original Image

Figure 4: Genetic algorithm using level set function.

V. CONCLUSION
The method used in this paper gives the segmentation of prostate gland in spite of image noise, and similarities between the
prostate tissues. A genetic algorithm is applied to the level set function which includes many features to perform of the tedious
segmentation of prostate gland on magnetic resonance images. Genetic algorithm avoids the use of energy function by using
fitness function. In this way it optimizes the procedure to detect prostate. In this paper we compare the performance parameters
of all three methods of segmentation.
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