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Abstract: A brain Tumor is the formation of abnormal cells within the group of a layer of the brain. One
out of twenty people with brain tumors loses their lives due to the tumor’s failed detection. Well-trained
physicians can spot these tumors through a series of examinations and MRI scans. However, some
artifacts in the scan mislead them and misread the scan result. The project’s main purpose is to find the
brain tumors precisely despite the artifacts. The MRI (Magnetic Resonance Imaging) scan images of
different patients at different stages are used to detect tumors. Another methodology propelled by edge
division and morphological activity has been utilized to distinguish the suspicious region of tumors in
exact. These techniques with different image processing methodologies include noise removal, filtering,
segmentation, bounding box, tumor alone, tumor outline and detection. The brain tumor can be detected,
and finding the tumor from an MRI scan is accomplished using MATLAB software.
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I. INTRODUCTION

A brain tumor is a cluster of abnormal mass of cells in the brain tissue that grows uncontrollably,
seemingly unchecked by the mechanisms that control normal cells. It is the most complicated in our body.
[1]-[3] The brain is encapsulated by the skull surrounding, which is making rigid. Symptoms are frequent
headaches and migraines. An essential cerebrum tumor starts in our brain. Numerous essential cerebrum
tumors are benign. An auxiliary cerebrum tumor, a metastatic brain tumor, happens when disease cells
spread to our cerebrum from another organ, like the lung or breast. Brain tumors are frequently referred to
as cancerous, also termed malignant or noncancerous, termed as benign cells in the brain. Brain tumor
patients need to diagnosis at an early stage so that there is a chance to cure the brain tumor, but
diagnosing more patients leads to difficulty.
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This study evaluates and develops a technique to process MRI for brain tumors by using OTSU threshold
segmentation. [4]-[5]. It is utilized to perform programmed image thresholding. The calculation returns a
solitary power limit. Edge is different into two classes, frontal area and foundation. We convert a picture
from grayscale into a binary image. [10]-[15] The processes of identifying brain tumors through MRI
images can be categorized in preprocessing, image segmentation and image classification. It is done by
using the MATLAB tool. [6]-[9]
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Fig. 1. Block Diagram of Brain Tumor Detection

This (Figure 1) block diagram represents the steps and procedure of brain tumor detection.

II. LITERATURE SURVEY

Pankag et al. [12], in their research, mathematical morphology play a vital role in providing a proper
approach to maintain and analyze the images and signals. They have used this approach in many
applications, such as object segmentation noise suppression [16]-[22].

Shahriar et al. [13] this study focus on an automated approach that enhances the initial stage to minimize
the variation in greyscale color [23]-[27]. For better segmentation, unwanted noises are removed using
filter operation [28].

Harmandeep et al. [14], in this research paper, the watershed algorithm has been used to compare the
result and mat lab software was used to implement the algorithm [29]-[34]. However, the watershed
algorithm detects benign tumors but not malignant tumors [35]-[38].

Kavitha et al. [17] approach an effective modified region technique for brain tumor detection. They have
stated that this modified region growing includes orientation constraints in adding to intensity constraints
[39]-[43]. A comparative study has been carried out between normal and modified region growing and
proved that modified region growing achieves better results [44].

Sandeep Patel et al. [18] this research paper proposes a method that incorporates with preprocessing of
MRI (Magnetic Resonance Imaging) images based on multiple Otsu thresholding and morphological
operation [45]-[51]. A user-friendly GUI (Graphical User Interface) design has also been developed in
their research for accurate detection and dimension of tumor identification [56].
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Mohammed et al. [19] this research experimented with the effectiveness of geo-metrical and fusing
texture in MRI for tumor classification [57]-[62]. The fast nonlocal mean method has been used to
enhance the tumor region, and Otsu has been used for segmentation. Multiple features are acquired and
merged into single-dimensional vectors for detection and found the features fusion method had a better
result than individual features [63]-[67].

ITII. PROPOSED WORK

In this research work, the brain tumor has been detected using OTSU Threshold Segmentation [68]. The
first process will be preprocessing the image, where the MRI (Magnetic Resonance Imaging) will be
given as input. This sample image has been taken from various patients at various stages [69]-[70]. Since
the MRI input image contains RGB (Red Blue Green), the RGB image will be converted into a grey
image by using the greyscale algorithm. Then the brain image will be filtered by high pass filter, medium
pass filter and Low pass filter [71]-[75]. Then OTSU Threshold segmentation will separate the image as
foreground and background image, and then the image is converted into pixels [76]. After the conversion,
it checks with binary value if the value is 1, the brain tumor has been detected. If the image value is 0, the
brain tumor has not been detected. Then the morphological operation will happen, Where the erosion will
remove pixels on object boundaries in brain images [77]-[81]. If brain MRI images are free from brain
tumor means or brain tumor not detected means, it displays as brain tumor not found. The next process is
the bounding box [82-95]. The brain tumor detected image would be shown in the rectangle box. The next
process is tumor outline; the detected tumor will be shown as an image. The detected brain tumor will be
indicated in the brightest color [96-111]. This detection and extraction process is done by using the
MATLAB tool [112].
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Fig. 2. Architecture Diagram of Brain Tumor Detection

This (figure 2) represents the procedure to detect the brain tumor from MRI.
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Preprocessing Image

This is the initial step of image processing. It is utilized to help in improving the parameter of MRI
images [113-119]. The input of MRI images can be a color image or a black and white image [120-129].
The parameter incorporates signal-to—noise ratio, enhancement in visual appearance of MR image, the
evacuation of insignificant noise and foundation of undesired part, smoothing region of internal part,
maintain significant edges [130-141]. In this process, the RGB images will be converted into greyscale
images. Hence it is easy to find the tumor in the MRI scan image [142-159].

Fig. 3. RGB Image to Greyscale Image

This (figure 3) represents that the RGB (Red Blue Green) image has been converted into a greyscale
image [160-171].

Filtered Image

In this process, the image gets filtered by removing the noise and the skull striping and making
smoothing, sharpening, and edge enhancement [172-185].

Filtered image

Fig. 4. Filtered Brain Tumor Image of MRI Images

This (figure 4) represents the filtered brain image that has been filtered so that the brain tumor can be
viewed with accuracy.
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OTSU Thresholding Segmentation Algorithm

STEP1: Functions of inputs and output

STEP2: Histogram is a 256%256 2D method of the histogram of the grayscale value and the average
grayscale image value of the pair [186-191].

STEP 3: Total is the value of number pairs present in the given image. It is found by the value of a
number of the 2D- method histogram bins at each direction [192-198].

ALGORITHM

sout=imresize(inp,[256,256]);
t0=60;
th=tO+((max(@inp(:))+min(inp(:)))./2); for
i=1:1:size(inp,1)
for j=1:1:size(inp,2)
if inp(i,j)>th
sout(i,j)=1;
else
sout(i,j)=0;

end

end
end

This algorithm will return an image of thresholding intensity which separates pixels into two forms such
as foreground images and background images. Image pixel can be divided as minimum and maximum. It
checks with the condition as the intensity of the input image is greater than the threshold value than the
brain tumors detected. If the intensity of input is lesser than the threshold value, then the brain tumors not
found.

IV. Segmentation Accuracy

Table 1. Segmentation Accuracy of Existing Method and Proposed Method

Algorithm MRI1 MRI2 MRI3 MRI4 MRIS
OTSU 94.85 94.55 91.89 96.21 93.6

AC 83.45 79.98 83.67 87.23 83.56
FCM 87.54 75.34 85.97 86.54 75.52
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Whereas
MRI — Magnetic Resonance Imaging
AC — Active Contour
FCM- Fuzzy C-means
Table 2. Sensitivity Accuracy of Existing Method and Proposed Method

Algorithm MRI1 MRI2 MRI3 MRI4 MRIS
OTSU 83.57 83.89 83.43 87.21 90.36
AC 79.45 74.9 73.89 73.76 86.45
FCM 77.54 88.91 82.27 78.92 72.32

This graph indicates the experimental effects of the proposed algorithm in distinguishing different brain
tissues and the differentiation with various techniques. The MRI IMAGES of the BRAIN are downloaded
from the Brain Web data set. Around 20 images are used for testing the proposed algorithm (tables 1 and
2). However, the consequences of 10 photos are supplied within the paper. The encouraged segmentation
method is evaluated using the measures segmentation accuracy and sensitivity.

Bounding Box

In advanced image handling, the bounding box is just the directions of the line that completely encases a
computerized image when it’s put over a page, a material, a screen or other comparative bi-dimensional
background. In this process, the tumor is detected, and it indicates by the rectangular bounded form

Bounding Box

Fig. 5. Bounding Box of Brain Tumor Image

This (figure 5) represents the bounded rectangle in the brain tumor image, which has been found and
marked as a rectangular box.

Tumor Outline

In this process, the tumor alone is indicated by eliminating the other part of the images; by analyzing this
process, the tumor can be easily seen in the images.
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Tumor Outline

ey

Fig. 6. Brain Tumor Outline

This (figure 6) represents the brain tumor image of outline displayed only the detected tumor outline.

Detected Tumor

Finally, the brain tumor is detected and indicated by the brightest color. If the test person is free from the
tumor, the result shows as the tumor was not found.

Detected Tumer

Fig. 7. Brain Tumor Detection

This (figure 7) represents the brain tumor detection in the brightest color to easily identify the affected
part.

Filtered image

No Tumor!!

Fig. 8. Brain Tumor Is Not Found
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This (figure 8) represents the brain image of the tumor is not found; the MRI image of the patient is free
from a brain tumor, so it is displayed as not found.
Input image

Filtered image Bounding Box

tumor alone Tumor Outline

Fig. 9. Detection and Extraction of Brain Tumor

This (figure 9) represent each process of extraction and detection of brain tumor

V. CONCLUSION

In this paper, we have detected the brain tumor by following the process of preprocessing, converting
RGB to grey image, filtering and segmentation. The MRI images of different patients at different stages
dissect the brain tumor. By analyzing the MRI (Magnetic Resonance Imaging) images of the brain, we
detected the tumor using OTSU Threshold Segmentation Algorithm by following the procedure of
preprocessing, RGB (Red Green Blue) to Grey conversion, Filtering, Bounding Box, Segmentation and
Detection. There are two types of a brain tumor which are malignant (cancerous); this tumor may grow
rapidly, and it spreads throughout the parts of the brain, so it is important to recognize the kinds of
cerebrum tumor and favorable (non-dangerous) this tumor develops and harm the pieces of the cerebrum
gradually. After detecting the brain tumor type, we can add the parameters to find them.

Conflicts of Interest: The authors declare that they have no conflicts of interest to report regarding the
present study.
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