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Abstract: In this paper, a computer-based method for defining tumor region in the brain using MRI images is
presented. Today’s modern medical imaging research faces the challenge of detecting brain tumor through
Magnetic Resonance Images (MRI). Normally, to produce images of soft tissue of human body, MRI images are
used by experts. It is used for analysis of human organs to replace surgery. For brain tumor detection, image
segmentation is required. For this purpose, the brain is partitioned into two distinct regions. This is considered
to be one of the most important but difficult part of the process of detecting brain tumor. Hence, it is highly
necessary that segmentation of the MRI images must be done accurately before asking the computer to do the
exact diagnosis. Brain tumor, a mass of tissue that grows out of control is one of the major causes for the
increase in mortality among children and adults. Segmenting the regions of brain is the major challenge in
tumor detection. A large number of effective segmentation algorithms have been used for segmentation in grey
scale images ranging from simple edge-based methods to composite high-level approaches using modern and
advanced pattern recognition approaches. Brain tumor detection is one of the challenging tasks in medical
image processing. Four MRI images were collected and the experiments were conducted for statistical analysis
also. A comparative study is made and the results are of great interest and practical utility.
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I.  Introduction

Brain tumor, which is one of the most common brain diseases, has affected and devastated many lives.
Statistics still shows low survival rate of brain tumor patients. To combat this, recently, researchers are using
multi-disciplinary approach involving knowledge in medicine, mathematics and computer science to better
understand the disease and find more effective treatment methods. In medical image processing brain tumor
detection is one of the challenging tasks, since brain images are complicated and tumors can be analyzed only
by expert physicians. So in this paper brain tumor detection is discussed by various methods. In this paper, the
histogram is calculated and the threshold value is obtained and fixed. The analysis is carried out by using MRI
image.

Magnetic resonance (MR) imaging and computer tomography (CT) scanning of the brain are the two
most common tests undertaken to confirm the presence of brain tumor and to identify its location for selected
specialist treatment options. Currently, there are different treatment options available for brain tumor. These
options include surgery, radiation therapy, and chemotherapy. The choice for the treatment options depends on
the size, type, and grade of the tumor. It also dependents on whether or not the tumor is putting pressure on vital
parts of the brain. Whether the tumor has spread to other parts of the central nervous system (CNS) or body, and
possible side effects on the patient concerning treatment preferences and overall health [2] are important
considerations when deciding the treatment options.

MRI is the most widely used technique in the field of radio imaging.[1,2]. MR is a dynamic and
flexible technology that allows acquisition of variable image contrast by using different pulse sequences and by
changing the imaging parameters corresponding to longitudinal relaxation time (T1), and transverse relaxation
time (T2). Signal intensities on T1 and T2 weighted images relate to specific tissue characteristics. The contrast
on MR image is a factor dependent on pulse sequence parameters. The most common pulse sequences are T1-
weighted and T2-weighted spin-echo sequences. MR imaging of the body is performed to get the structural
details of brain, liver, chest and pelvis which helps in diagnosis or monitoring the treatment.

Histogram  thresholding is used by  the Object  Extraction, Background and Image
Factory (segmentation) tools to select a range of pixel values that should match to what you want to select in the
image. The histogram represents the intensity values of the visible part of the image only. Thresholding is a
technique for converting a grayscale or color image to a binary image based upon two threshold values. The
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histogram presents the frequency of intensity values of a channel in an image .The threshold values (min and
max) can be applied by moving the arrows above the histogram or by using an automatic threshold method..

This paper presents a review of the methods and techniques used during brain tumor detection through
MRI image segmentation. The paper concludes with a discussion on the future trends of more advanced research
on brain segmentation.

II.  Brain Anatomy Overview
2.1 Main parts of brain:

The human brain which functions as the center for the control of all the parts of human body is a highly
specialized organ that allows a human being to adapt and endure varying environmental conditions. The human
brain enables a human to articulate words, execute actions, and share thoughts and feelings. In this section the
tissue structure and anatomical parts of the brain are described to understand the purpose of this study. The brain
is composed of two tissue types, namely gray matter (GM) and white matter (WM).Gray matter is made of
neuronal and glial cells, also known as neuroglia or glia that controls brain activity and the basal nuclei which
are the gray matter nuclei located deep within the white matter. The basal nuclei include: caudate nucleus,
putamen, pallidum and claustrum. White matter fibers consist of many elinated axons which connect the
cerebral cortex with other brain regions. The left and the right hemispheres of the brain are connected by corpus
callosum which is a thick band of white matter fibers. The brain also contains cerebrospinal fluid (CSF) which
consists of glucose, salts, enzymes, and white blood cells. This fluid circulates through channels (ventricles)
around the brain and the spinal cord to protect them from injury. There is also another tissue called meninges
which are the membrane covering the brain and spinal cord connected with the conscious thoughts, movement
and sensations. It further consists of two halves, the right and the left hemispheres. Each controls the opposite
side of the body. Moreover, each hemisphere is divided into four lobes: the frontal, temporal, parietal and
occipital lobes. The cerebellum is the second largest structure of brain. It is connected with controlling motor
functions of body such as walking, balance, posture and the general motor coordination. It is situated toward the
back side of the brain and is linked to brain stems. Both cerebellum and cerebrum have a very thin outer cortex
of gray matter, internal white matter and small but deeply situated masses of the gray matter. The spinal cord is
connected to the brainstem. It is located toward the bottom of the brain. Brainstem controls vital functions in
human body such as motor, sensory pathways, cardiac, repository and reflexes. It has three structures: the
midbrain, pons and medulla oblongata .See the parts of the brain to learn what they do. Knowing the location of
tumor(s) may help us to understand changes in how patient act or think. Changes can be due to the impact of the
tumor itself or from treatment. For example, if patient has a tumor in the temporal lobe, you may have short-
term memory loss. Tumors can also be associated with difficulty with multi-tasking, seizures, and headaches.
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Figurel: Main parts of Brain

2.2 Tumor:
The word tumor is a synonym for a word neoplasm which is formed by an abnormal growth of cells
Tumor is something totally different from cancer.

1) Types of Tumor:
There are three common types of tumor: 1)Benign ; 2) Pre-Malignant;3)Malignant(cancer can only be
malignant).
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a) Benign Tumor: A benign tumor is a tumor is the one that does not expand in an abrupt way; it doesn’t affect
its neighboring healthy tissues and also does not expand to non-adjacent tissues. Moles are the common example
of benign tumors.

b) Pre-Malignant Tumor: Premalignant Tumor is a precancerous stage, considered as a disease, if not properly
treated it may lead to cancer.

¢) Malignant Tumor: Malignancy (mal- = "bad" and -ignis = "fire") is the type of tumor, that grows worse with
the passage of time and ultimately results in the death of a person. Malignant is basically a medical term that
describes a severe progressing disease. Malignant tumor is a term which is typically used for the description of
cancer.

Glioblastoma

Figure2: Brain Tumor

2.3 Magnetic Resonance Imaging (MRI):

MRI is basically used in the biomedical to detect and visualize finer details in the internal structure of
the body. This technique is basically used to detect the differences in the tissues which have a far better
technique as compared to computed tomography. So this makes this technique a very special one for the brain
tumor detection and cancer imaging.

CT uses ionizing radiation but MRI uses strong magnetic field to align the nuclear magnetization then
radio frequencies changes the alignment of the magnetization which can be detected by the scanner. That signal
can be further processed to create the extra information of the body.

2.4 Histogram thresholding :
Amplitude segmentation based on histogram features:

This includes segmentation of an image based on thresholding of histogram features and gray level
thresholding and perhaps the simplest technique. This is particularly suitable for an image with region or object
of uniform brightness placed against a background of different gray level. A threshold can be applied to segment
the object and background. Threshold is defined mathematically as shown below:

255p (. j) = T
C(i,j)=[ nﬁ;sﬁ;ﬂr]q_: (D)

Where c(i,j) is the resulting pixel at co-ordinate (i,j); p(i,j) is the pixel of the input image and T is the threshold
value.

Equation 1 gives excellent results for segmentation of image. Thresholding operation, defined by
equation-1 is very basic and simple, and works well only when the object and background have uniform
brightness of distinct gray level values respectively. This threshold operation does not work well at
segmentation of images with multiple objects each having distinct gray level value varying over a band of
values. To overcome this limitation, band thresholding based multiple thresholding operation is applied:

1for T1 < pli,j) = T2

C(i,j)= 2forT2 <p(i,j)=T3...... )
kfor Tk < p(i.j) = Tk

0 otherwise.

Here, the kth band corresponds to the object or region having pixel values in the range of Tk to Tk-1
where Tk is the lower limit of gray level and Tk+1 is the upper limit of gray level band.

www.iosrjournals.org 16 | Page



Brain Tumor Detection Using Histogram Thresholding to Get the Threshold Point

For application of thresholding based segmentation technique, it is required to apply the correct threshold values
in order to achieve proper segmentation results, otherwise results are poor.

Algorithm for segmentation through histogram thresholding:

Step 1: The MRI image of the brain is divided into two equal halves around its central axis and the histogram of
each part drawn. This will detect the infectious side of the brain.

Step 2: The threshold point of the histograms is calculated based on a comparison technique made among the
two histograms.

Step 3: Segmentation is done using the threshold point for both the halves.

Step 4: The detected image is cropped along its contour to find out the physical dimension of the tumor.

Step 5: Create an image of the original size, check the segmented images pixel value; if it’s value is greater than
threshold value, assign 255 else 0.

Step 6: Segmented image is displayed.

Step 7: Find the physical dimension of the tumor, using the following algorithm.

(1) Total number of the pixels, having pixel value 255 is found using the following command.
total=bwarea(segmented image)

(i1) Resolution of X and Y axis is found.( Resolution is obtained from image information)
a=1/xresolution*1/yresolution

(iii) Area of the tumor is found by the following statement.

area of the tumor=total*a

III.  Experiments and Results
In this section the results of the experiments conducted on the data set (image) are presented and
discussed. Codes are written and using MATLAB the desired results are obtained.

Plot the histogram

Histogram is a plot between number of pixel and pixel intensity. To plot the histogram, bar graph can
be used. The histogram code operates by first reading the grayscale value at the first entry and coming up with
pixel intensity between 0 and 255. It increments the total number of pixels and then it will move on to the next
row or column entry until it finishes reading all the raster data. However, while it is reading each entry, if it
picks up pixel intensity value more than once it will increment that particular value.

Choose threshold point
The difference of the two histograms is calculated and the resultant difference is plotted using bar
graph to select the threshold point.

Table: 1
Left Right half Left half image histrogram Right half image
Original image half image image of (Pixel count Vs Pixel value histrogram
of Brain Brain Curve) (Pixel count Vs Pixel

value Curve)
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Table:2
Original image
Histogram thresholding Histogram thresholding Carve (Pixel
count Vs Pmxel value Curve )
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IV.  Conclusion
Computer-aided segmentation is a key step for finding application in computer aided diagnosis, clinical

studies and treatment planning. In recent years a variety of approaches have been proposed to segment MR and
CT images, which has its own merits and limitations. This study provides the results of different segmentation
approaches and their respective statistical analysis.

The algorithms were applied on four sample images and the results obtained were found to be

extremely good and efficient. The proposed algorithm can be applied with certain modification for detection of
lungs cancer. In all the cases codes are written and implemented meticulously. Finally, it is concluded that the
results of the present study are of great importance in the brain tumor detection which is one of the challenging
tasks in medical image processing.
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