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ABSTRACT

Brain tumor detection and segmentation is one in every of the foremost difficult and time
overwhelming task in medical image process. magnetic resonance imaging (Magnetic Resonance
Imaging) may be a medical technique, in the main utilized by the radiotherapist for visualisation
of internal structure of the body with none surgery. magnetic resonance imaging provides
plentiful info regarding the human soft tissue, that helps within the designation of neoplasm.
Correct segmentation of magnetic resonance imaging image is very important for the designation
of brain tumor by laptop motor-assisted clinical tool. When acceptable segmentation of brain
man pictures, growth is assessed to malignant and benign, that may be a troublesome task
because of complexness and variation in growth tissue characteristics like its form, size, grey
level intensities and site. Taking in to account the said challenges, this analysis is concentrated
towards highlight the strength and limitations of earlier projected classification techniques
mentioned within the up to date literature. Besides summarizing the literature, the paper
additionally provides a important analysis of the Surveyed literature that reveals new sides of

analysis.
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1. Introduction

Brain tumor is one in every of the prime causes behind the rise in mortality among folks. A
neoplasm is associate abnormal growth caused by cells reproducing themselves in associate
uncontrolled manner [1]. Tumors may be a debilitative condition and is one in every of the
leading causes of cancer -related deaths within the world nowadays. Sometimes neoplasm
contains a lot of water yet as a lot of element atoms than traditional tissue. That the intensity of
neoplasm regions in MRI pictures is totally different from traditional tissues [1]. Looking on the
direction within which the neoplasm is spreading, the tumor is assessed into varied classes and
therefore the course of action for its treatment is chosen [2]. Tumor segmentation for man
pictures may be a tough and difficult task because of variation in sort, size, location and form of
tumors. Resonance Imaging is one in every of the simplest technologies presently being

employed for sleuthing tumor at each early and advanced stages.

A neoplasm may be outlined as a mass that grows while not any control of traditional forces.
Real time diagnosing of tumors by mistreatment a lot of reliable algorithms has been the most
focus of the most recent developments in medical imaging and detection of tumor in man
pictures and CT scan pictures has been a lively analysis space. The separation of the cells and
their nuclei from the remainder of the image content is one in every of the most issues round-
faced by most of the medical imagination diagnosing systems. The method of separation i.e.
segmentation, is paid at the most importance within the construction of a sturdy and effective
diagnosing system. Pictures Segmentation is performed on the input pictures. This permits easier

analysis of the image thereby resulting in higher neoplasm detection efficiency [1].

MRI (Magnetic Resonance Imaging) may be a procedure employed in hospitals to scan patients
and confirm the severity of sure injuries. Associate MRI machine uses a field of force and radio
waves to form elaborate pictures of the body. In MRI image process, plenty of analysis has been
done and still ongoing for creating it simpler and economical. Whole brain segmentation is
commonly thought to be a vital step in an exceedingly neurologic Image process pipeline, as a
result of the later on performed steps like the actual fact that solely a little set of renowned tissue

varieties is left over (i.e. substantial alba, grey matter, CSF and probably tumor).Usually the
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most important objective of those operations is to observe and extract neoplasm from the MRI

[4].

2. Literature survey

In [2], proposed Markov Hidden Random Field Expectation Maximization Algorithm and
threshold method for Segmentation of Brain Tumor in Computed Tomography Scan Images.
Before applying HMRF-EM algorithm framework the author has been fixed a filter Gaussian
blur (Gaussian smoothing). The author calculates the volume of tumor based on 2D images
estimations and voxel space. This comparison has been carried out with a manual method using
Mango software. They achieve 94% accuracy, based on the final consequence of the whole
process that is more useful than the manual method and gives the possibility of calculating the

volume and location of the brain tumor.

In [3], presented MARI algorithm using association rule mining technique for the classification
of brain tumor. For this study association rule mining technique has been used. There have been
used Training phase and the test phase. The developed algorithms assist the physicians for the

classification of image to improve the accuracy.

In [5] planned early prediction of brain cancer supported texture options and neuro
classification logic. 9 distinct options in conjunction with minimum distance area unit used for
brain tumor detection in given MRI image. Extracted region is recognized exploitation neuro
fuzzy approach. The implemented project work found efficient usage under biomedical early
cancer detection. The significant cycle time and the precision level is observed to be around 50-
60% enhanced in acknowledgment contrasted with the current neuro classifier.

In [6] designed of uncovering strategies to eliminate the non-brain tissue in resonance (MR)
brain pictures. The pre-segmentation step is employed to seek out the optimum place. The
deformable model relies on a simplex mesh and its deformation is controlled by the image native
grey levels. At that point the creator tried Simplex Mesh and structured presentation Analysis of
revealing (SMHASS) method. Encourage creator was performed correlation against 3 of the best

revealing methodologies, for example, Brain Extraction Tool (BET), Brain Surface Extractor
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(BSE), and Hybrid Watershed recipe (HWA). Accomplished the best performance and the
difference was statistically significant (p < 0:05): J=0.903 and _=0.949, on BrainWeb; J=0.895
and k=0.943 on IBSR; J=0.948 and k=0.973 on SVE.

In [7], proposed an algorithm to extract metabolite values such as NAA, Creatine, Choline and
Cr2, which are used to detect the brain tumor. In first step fMRI images that contain metabolite
values stored in dataset have been taken as input to detect the brain tumor type. Simple graph
scanning method was used to extract the values from graph. Further the dataset have been used
in clustering or classification algorithm. The Proposed algorithm is a combination of weighted
Kmeans and Z-score ranking method clustering techniques. The author compared the
performance of various clustering and classification algorithm. Authorachieved 94.73% accuracy
and 0.98 AUC using J48graftalgorithm.

In [8], the watershed and thresholding formula is evaluated for the detection and segmentation
of brain tumor. Edge base segmentation and color base segmentation, Cohesion self merging
based mostly partition K-mean algorithm applied to extract the boundary and dimensions of the
tumor. Morphological operation is applied to MRI pictures of brain. They Achieved the
efficient tumor detection by using thresholding algorithm rather than watershed algorithm. They
have been extracted boundary of tumor by using canny edge detection operator. Shape and Size
of tumor was described.

In [9], the image slicing exploitation bit plane technique and reconstructed exploitation Principal
was used to extract the brain tumor. The dimensions of tumor and also the quantitative relation
of tumor and non tumor space have been calculated using 2by2 neighborhood technique, which
can also be used to monitor the efficacy of radiotherapy and chemotherapy sessions. Quadrant
method has been developed to find the direction in which the tumor is spreading. This approach
will group the kind of mind tumor and consequently help radiologists to arrange the sessions.The

results were checked on all 16 images manually and found the efficiency as 93.75%.

In [10] planned technique includes non native preprocessing, fuzzy intensification to

reinforce the standard of the man pictures, k - suggests that bunch technique for brain tumors
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segmentation. The outcomes territory unit assessed bolstered precision, affectability, specificity,
false positive rate, false negative rate, Jaccard likeness metric and Dice consistent. The
preliminary results of the proposed was show that the 100% detection rate in all 20 cases with
average of high accuracy 98.37% high specificity99.52% and lower missing rate 0.52.

In order to observe this abnormal growth of tissue in a picture, In [11] presents a unique theme
that uses a ballroom dancing procedure; the k-means technique and also the hierarchic center of
mass form Descriptor (HCSD). The bunch stage is applied to discriminate structures supported
component intensity whereas the HCSD enable to pick out solely those having a selected form. A
bounding box is then mechanically placed to delineate the region within which the tumor was
found. The tests were carried out on 254 T1-weighted MRI images of 14 patients with brain
tumors They achieve 0.842 with the Jaccard index and 0.91 based on the Dice index.

In [12] The purposed algorithm is a combination of support vector machine (SVM) and fuzzy c
means, prediction of brain tumor. The image has been enhanced using enhancement techniques.
Twofold thresholding and morphological operations are utilized for skull striping.Fuzzy c-means
(FCM) clustering was used to detect the suspicious region in brain MRI image. For extraction of
feature from the brain image the Grey level run length matrix (GLRLM) has been used by

author. They achieved 91.66% accuracy.

3. Methodology

The CT scan images from normal subjects and patients with Brain/Head injury are
acquired using a data acquisition system as per standards of biomedical image processing.
Programs are developed using MATLAB software package to analyze the digital stored data of
CT scan and extract the features and brain/head injury parameters in normal subjects and patients
using proposed techniques. Based on the quantitative assessment of parameter, an initial

diagnostic evaluation can be carried out.
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