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Abstract —Detecting brain tumor is the most common casualty in present day health conditions and system. Image segmentation
is utilized for extractinganomalous tumor portion of brain. Brain tumor can be thought asanomalousform of tissue in where cells
keep growing and multiplying at uncontrollable rate, speciouslyunfettered with mechanism controlling cells.In past period,many
types of image segmentation techniqueshave come into existence thatcan be utilized in segmentationand analysis of brain MRI
scanning forhealth carerequirements for detecting brain tumor butexact detections, compression and transmission of brain tumor
dataset remains part of stimulating task militating in contradiction of brain tumor telemedicine service owing to intricate nature of
brain tumor MRI scan. Various techniques can be utilizedfor detection of brain tumor for example SVM, K-means, Fuzzy C-
means, Genetic algorithm, Image processing and many more. To overcome this difficulty, we have used an integration tacticfor
implementation by utilizingamended K means and level set techniques. The algorithms were developed using MATLAB scripts.
The results of relative comparison show that applied hybrid algorithm is far better than existing algorithms in including better
accuracy, standard deviation, area, mean and perimeter. Nevertheless, proposed technique is inadequatefor applicationsinvolving
identification of edema and diffused tumor, numerousexplanationscan berecommendedfor turning curve evolution technique in a
wholly functional healthcare and diagnosis tool.
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. INTRODUCTION

Tumor is the prime cause of demise in frugallyadvanced countries andsecond most vitalcause of demise in
emergingnations. Tumor can be identifiedtherapeutically as malevolent neoplasm, is a widespread group of
assortments of illnesses that concern unfettered cell growth [1]. In tumor, cells break up and breed in a wide range,
converting into malignant tumor, and affect nearestportions of body. It can also inflate to more distant parts of body
through the lymphatic system or bloodstream. All tumors are not cancerous. Benign swellings do not grow at
uncontrollable rate, and do not cause any harmtoadjacent tissues, and don’t spread thru all the body. Tumor’s
detection can be done by various methods that involve existence of firm signs and symptoms, screening tests, or
medical imaging [2-3]. When Tumor is detected, then it must be analyzed by microscopic inspection of tissue sample.
Tumor is generally treated by chemotherapy, radiation therapy and surgery. The probabilities of survival from this
ailment differ significantly by category and position of Tumor and degree of disease when treatment is started [7].
While Tumor can have effect on people of all ages, some Tumors are more likely to be found in children

Figure 1 Brain tumors
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The risks of development of Tumor normally increase with age. Brain tumor is the primary reason of
risingtransienceinkids and grown-ups. A tumor is form of tissue that spreads out of control of the regular force with
which normal growth is regulated. Brain tumor occurs when any cell deviates from its usual characteristic and grow
and multiplicate in a typical method [8].

Il.  BRAIN TUMOR TYPE, PHASE AND SIGNS

Brain Tumor basically classified into three main types which are listed below:

e  Primary Brain Tumor

e Secondary Brain Tumor
e Benign Tumor

e Malignant Tumor

Out of these primary and secondary brain tumor types tumor are discussed

Primary Brain Tumor

A Primary malignant brain tumor is one that originates in the brain itself. Although primary brain tumors often shed
cancerous cells to other sites in the central nervous system, they rarely spread to other parts of the body. Primary brain
tumors are named due to the cell types, from which they are originated.

Secondary Brain Tumor
A secondary brain tumor occurs when cancer cells spread to the brain from a primary cancer in another part of the

body. Secondary tumors are about three times more common than primary tumors of the brain. Secondary or
metastatic brain tumors take their origin from tumor cells which spread to the brain from another location in the body
[10].

Table 1 Percentage of Brain Tumor Patients with Symptoms

Strange sensation in 9%
Hand
Strange sensation in 16%
Heads
Nausea and Vomiting 22%
Vision or Hearing 25%
Problem
Problem with weakness 25%
of arms, legs or face
muscles
Seizures 33%
Headaches 46%

Grading is a method of forecasting how depraved a tumor is. Generally, higher grade tumors cell looks abnormal than
other normal cells and these types of cells are labelled as anaplastic, therefore tumors that are labelled as anaplastic are
generally higher grade [5-6].

Table 2 Survival Period and Grade of Brain tumor

Grade IV Less than 1
Year
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Grade 111 2-5 Years

Grade Il 7-10 Years

Grade | Can be cured
1. METHODOLOGY

Improved K-means Algorithm
There is diverse algorithm existing and as we are living in machine world, therefore various machine

algorithms available and each algorithm will be perfect as per requirement of assigned task. There are
various parameters through which algorithm efficiency can be computed like STD, Entropy, perimeter, area
and many more. K means clustering is unsupervised machine learning algorithm in which number of clusters
are set randomly and all the points will fall in assigned cluster. But in our research work advanced level k
means algorithm is used to compute various prime parameters. In implemented method numbers of clusters
are calculated automatically and parameters are optimized so that best output can be fetched.

Level Set Method

This technique is very important to handle layout issue perfectly even though some other methods unable to manage.
Recently, there are countless image dissection calculations reliant on level set process. For a variety of utilizations of
image preparing, individuals can have highly developed provision, and mammoth quantity to analyze data and
moreover continue to develop and raise the talent and feasibility of these calculations.
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Figure 2 llustration of level set method and contour change

In our technique, another marked weight power work is developed by two sections. One is the worldwide normal force
of the picture, which can quicken the advancement of the bend when the form far away from the item limits. Besides
this, our implemented level set method is instated with a twofold capability, which results into lower computational
expenditure for the feedback step
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SOFTWARE: There are different tools available through which research work can be carried out but for this
implementation MATLAB software is used due to its fabulous advantageous. It is influential software that gives an
atmosphere for numerical calculation as well as graphical display of outputs.

Figure 4 Brain tumor sample data sets
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Figure 5 Image used for Brain tumor detection

Segmented Image Using Base

Figure 6 Adaptive K-means algorithm detection

Proposed Segmented Image
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Figure 7 Brain Tumor detection using proposed System
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Table 3 Result of Image using Adaptive K-means and Proposed System

Performance Adaptive K-means ~ Proposed System
System Result Result
STD 0.6326 0.2706
Mean 17317 0.0796
Accuracy 5329 74.52
Area 262144 97046
Perimeter 2044 2044

Accuracy

Adaptive K means system

Proposed system Result
Result

Figure 9 Second mage tested for Brain tumor detection
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Segmented Image Using Base

Figure 10 Adaptive K-means algorithm detection for figure 9

Proposed Segmented Image

Figure 11 Brain Tumor detection using proposed System for figure 9

V. CONCLUSION

This research paper present anintegration brain tumor segmentation method in MRI image. The presented work detects the brain
tumor growth in each slice of the MRI image. Self-adaptive k- means clustering relieves the user from selection of number of
clusters. As it’s a difficult to judge manually exactly how many clusters should be or can be there in the image and also it varies
from person to person. Therefore, based on nature of image in terms of its histogram, the number of clusters may be computed.
Further, the sobel edge detector confines the growth in a boundary from where; size estimation can be done using the area and
perimeter metrics. The graphical profile of area and perimeter go in same trend and are consistent in each slice. This method is a
clinical-oriented method is fast, robust and accurate with minimal user interaction. The integrated method of improved k mean and
level set utilized the information from multiple images with an additional new directional metric to control level set curve
evolution. It effectively segmented the homogeneously-enhanced, non-enhanced, heterogeneously-enhanced, and ring-enhancing
tumor.The result of the comparative analysis shows that implemented hybrid algorithm is better than existed algorithm in term of
accuracy, standard deviation, area, mean and perimeter. Experimental results show the efficiency and robustness of our proposed
method.
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