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Abstract
The detection and treatment of tumors is one medical issue 
that remains challenging in the field of biomedicine. Because 
earlier imaging methods were intrusive, the CT 131 Malignant 
Tumor and MRI imaging techniques let the surgeons provide 
a better picture. Pre-processing, segmentation, and morpho-
logical operation are the three stages of processing of tumor 
images. After the source image is acquired, it is pre-processed 
to create an image that is comparable to a histogram by con-
verting the original image to greyscale, using a high pass filter 
to get rid of noise, a median filter to boost quality, and finishing 
with an enhancement stage. 
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I. INTRODUCTION
A brain tumor is an uncontrolled mass of abnor-

mal cells that develops within the brain tissue and 
seems unaffected by the mechanisms that control nor-

mal cells. In our body, it is the most complicated. The 
skull’s outer, stiff structure en closes the brain. Frequen 
the a daches and migraines are symptoms. Our brain 
is where a primary cerebrum Tumor begins. 

The following are some examples of brain tissue 
issues: 
• Family History – 15 to 20 percent of cancer cases 

were inherited or passed down through families. 
The abnormal human brain condition may be in-
herited. If numerous members of your family are 
ill, see a doctor. 

• Age – As people age, their risk of developing a va-
riety of brain tumors rises. 

• Chemical Exposure – Exposure to some chemicals 
that are potentially present at work may raise the 
risk of developing brain cancer. 

• Radiation Exposure – Brain tumors can develop in 
those exposed to ionizing radiation. People were 
aware of the effects of ionizing radiation, as evi-
denced by the incident at the Chornobyl nuclear 
power facility. 
There are many benign essential cerebrum Tu-

mors. Auxiliary cerebrum tumors, commonly referred 
to as metastatic brain tumors, are caused when disease 
cells move from another organ, like the lung or breast, 
to our brain. It is common to refer to brain Tumors as 
cancerous, also known as malignant, or non-cancer-
ous, also known as benign cells in the brain. 
1. Benign Tumor: A slow-growing mass of cells in the 

brain is referred to as a tumor. It typically doesn’t 
spread and stays in one place. Depending on the 
size and location of the benign brain tumor in the 
brain, several symptoms may be present. Some 
slow-growing tumors may not initially manifest 
any symptoms. Common symptoms include sleep-
iness, convulsions (fits), severe, ongoing head-
aches, persistent nausea, and vomiting. 

2. Pre-cancerous Tumor: A state of abnormal cell 
morphology connected to an elevated risk of can-
cer is referred to as a precancerous or premalignant 
condition, sometimes known as a potentially pre-
cancerous or perhaps premalignant condition. If 
ignored, these disorders can develop into cancer. 

3. Malignant Tumor: Malignant tumors are cancer-
ous tumors that have a propensity to get worse 
over time and may be fatal. In contrast to benign 
tumors, malignant tumors develop quickly, are ag-
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gressive, explore new areas, and spread. A malig-
nant tumor is made up of abnormal cells that mul-
tiply more quickly. 
Image processing is a process that can be used in an 

existing approach to improve an image or extract some 
important information from it. It is a type of signal 
processing in which a picture is used as the input, and 
the output can either be another image or attributes or 
properties of that image. One of the technologies that 
is growing significantly right now is image processing. 
1. Importing the image using image acquisition tools 

is one of the first two processes in image process-
ing. 

2. Analyzing and altering the image. 
3. An output whose result could be a report based on 

image analysis or a changed image. 
These are the actions taken using MATLAB algo-

rithms on an MRI scan of a brain Tumor. Gray scale 
images are the ideal format for image processing be-
cause they arefar less complex and allow for detailed 
discussion of contrast, brightness, and edges without 
taking into account colours. 

Morphological activities: The top hat filter is used to 
emphasis the image’s strong peaks and gradients. Ap-
ply the morphological operations in order to extract 
the tumor from a patient’s MRI scan, adisk-shaped 
structuring element is extracted and applied to the 
gray scale image. 

Watershed segmentation: After applying a high 
pass filter, a watershed image is superimposed over 
the original image. Cells in an image are divided via a 
watershed transformation. It is used with a gray scale 
image. 

Regin Rajan et al. [21], in their research locate the 
Genius tumors exactly notwithstanding the artifacts. 
The MRI (Magnetic Resonance Imaging) scanpicso-
fone-of-a-kind sufferers at exclusive tiers are used to 
observe tumors. Another method ologypropelled by 
using facet division and morphological undertaking 
has been utilized to distinguish the suspicious place 
of tumors in exact. These methods with distinct pho-
tograph processing methodologies consist of noise re-
moval, filtering, segmentation, bounding box, tumor 
alone, tumor define and detection. The intelligence tu-
mor can be detected, and discovering the tumor from 
an MRI scan is finished the use of MATLAB software. 

According to M. Sudharson et al. [26], processing 
tumor photos involves three steps: pre-processing, 
segmentation, and morphological operation. After the 

source image has been acquired, it is pre-processed 
by turning the original image into a greyscale image, 
providing high pass filters for noise removal and fine 
enhancement, along with enhancement stages that 
provide histogramic equal images. Finally, segmenta-
tion is finished with the help of the watershed algo-
rithm’s potential. The above methodology is effective 
for creating reviews mechanically in a shorter amount 
of time, and its continued development has led to the 
extraction of several inadequate tumor data. 

According to Rabia Ijaz et al. [22] Genius tumor 
segmentation from patient MR images obtained from 
the “Brain Web, ” Using a hybrid methodology and 
some basic principles of digital photo processing, a 
tumor is extracted and visualized from MR images. 
In this paper, the proposed technique is employed for 
this purpose using MATLAB. 

In their study, Pranay Rangne et al. [23] described 
how to find and extract the genius tumor from MRI 
scans of patients. This application was created using 
the Matrix Laboratory, and the procedures include 
pre-processing, segmentation, morphological oper-
ation, watershed segmentation, calculation of the tu-
mor vicinity, and dedication of the tumor neighbor-
hood (MATLAB). 

In their study, Esamail Hassan et al. [24] describe 
how to identify and remove the genius tumor from 
MRI scans of patients. This application was creat-
ed using Matrix Laboratory, and the steps include 
pre-processing, segmentation, morphological oper-
ation, watershed segmentation, calculation of the tu-
mor neighborhood, dedication of the tumor neighbor-
hood, and segmentation of the tumor neighborhood 
(MATLAB). 

In the study by Amruta Pramod Hebli et al. [25], 
tumors were found utilizing image processing meth-
ods that included pre-processing, segmentation, fea-
ture extraction, and classification. MRI sample collec-
tion is the initial step. Different weights are applied to 
MRI pictures, they are Flair-Weighted, Weighted T-1, 
and Weighted T-2.

The threshold approach employed in this sug-
gested research study detects benign tumors but not 
malignant tumors. Digital image processing was used 
to assess the results and MATLAB software was used 
to implement the algorithm. Regular and modified 
neighborhood development have been compared, and 
it has been demonstrated that changed neighborhood 
development produces better results. 
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II. MATERIAL SAND METHODS

A. Proposed Architecture
The proposed system’s implementation strategies 

are as follows: 
Magnetic resonance picture: MR Image is used as 

an input in this paper. The MR Image is grayscale pic-
ture. To produce images of the organs, it uses radio 
waves and strong magnetic fields. 

Binary thresholding: This technique is used to en-
hance the MR image’s quality. Since we are utilizing a 
threshold value, each pixel’s value will fall between 0 
and 255.If a pixel’s value falls below this cutoff, it will 
become black, and if it rises, it will become white. 

K-Means Clustering: This technique is used to 
group pixels with related characteristics. After cluster-
ing, we can determine if a tumor has been found or 
not. 

Fig 1: System implementation

B. Detection of brain tumor using MATLAB
Brain tumor is bizarre boom of tissues which de-

velop uncontroll ably and unchecked by using the test 
factors which manage the in crease of cells normally. 
Brain tumor can be either principal or metastatic. Tu-
mor that unfolds from different components of phy-
sique to intelligence is stated to be metastatic. Brain tu-
mor is one of the possibly motives of mortality amongst 
teens and adult. In kids Genius tumors are the purpose 
of one quarter of all most cancers deaths. Thereare-
about200one-of-a-kindsortsof tumors recognized in 
UK every year. Medical resonance imaging is an in-
crease imaging method which is used to gain excessive 
best pictures of exceptional components of body. MRI 
is used for anatomical evaluation of talent improve-
ment and talent abnormalities 200.These MRI pics are 
pre-processed so that in addition morphological opera-
tions can be carried out on these pictures for the detec-
tion of size, form and vicinity of tumor. Pre- processing 
of MRI pics is finished for noise elimination and pho-

tograph enhancement whilst morphological operations 
are carried out the use of MATLA B algorithms to sep-
arate and realize tumor in Genius. The closing purpose 
of segmentation is to extract necessary aspects from 
the photo data. The segmentation of tumor from MRI 
pictures of Genius is time ingesting process. MATLAB 
is quickly algorithm used for detection of tumor from 
MRI pictures in a very quick time. At the cease tumor 
is mapped onto authentic greyscale picture with 255 
depths to make tumor seen in the image. 

In order to download DICOM files, you will need 
to properly initialize the callback function that will 
be executed when the Download MRI Image button 
is clicked. Once this is complete, you should create a 
global variable that will display the image on the han-
dle axes where you want the original MRI image to 
display. The MRI images downloaded from the data-
base are files in DICOM format that must be uploaded 
to your MATLAB directory. Find the file using imget 
file to loaditin to the program. Images are read using 
MATLAB’s built-in “dicomread”function, and the fir-
straw image for each file is fitted to the left axes of the 
GUI using imshow. 

The built-in MATLAB function “dicominfo” is also 
extremely useful for processing all the information of 
each dicom MRI file. We used this function to obtain 
all descriptive information about the patients, such as 
their gender, age, weight, and height. This function also 
provides stack order, which is useful for implementing a 
program in a graphical user interface. We created vari-
ables for each patient descriptive information that will be 
used in the GUI when the discovery button is clicked. 

The World Health Organization (WHO) catego-
rization tool is now used by the majority of medical 
facilities to identify brain tumors. The WHO cate-
gorizes brain tumors from the least aggressive to the 
most aggressive based on cell behavior and cellphone 
foundation. 

There are three types of tumor that are common: 
1. Benign tumor
2. Pre-Malignant tumor
3. Malignant tumor

There is a similarly trouble with segmentationin the 
MIR photograph which exists in the homogeneous fac-
tors of pixels in imaging areas that make getting data 
about the image’s situation tough due to the fact the 
MRI photograph is all about smooth tissue such as Ge-
nius tissue or liver tissue. Homogeneous factors of pix-
els in the MRI picture make the segmentation software 
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un successful with the entire MRI image, so the end 
result for one picture would possibly be distinct from 
any other image. In this case, we have to exchange the 
placing data for the segmentation program. 

Detecting talent tumor and computerized talent 
tissue classification from magnetic resonance pics(M-
RI) is very essential for lookup and scientific research 
of the everyday and diseased human intelligence. The 
most essential technique used to procedures an MRI 
photo is segmentation of picture which works by way 
of dividing the objects in the photograph and process-
ing them separately. There are three vital segmenta-
tion techniques used with MRI imaging: 
1. Classification primarily based
2. Region based totally
3. Contour based

This find out about is about evaluating MRI pic-
ture processing techniques with detecting the talent 
tumor from MRI image. Start studying the notion to 
have the techniques in one vicinity displaying their 
consequences at the identical time. 

Magnetic resonance imaging is used as an input by 
the system to detect tumors. Based on the size of the tu-
mor, it later further divides the tumor into malignant and 
benign categories. Brain MRI images are employed as the 
input; these pictures include information about diseased 
and non-infected tissues. Preprocessing, which comes 
after that, aids in identifying spots in the images so that 
it can distinguish between the portion of the tumor and 
the remainder of the brain? The technique employed for 
this purpose is the setting of a value (Threshold value) 
so that if the value is lower than the matching value, the 
part is not impacted, and if the value is higher or equal 
to the matching value, the part is affected by the tumor. 
When a tumor is found, we can clearly tell the difference 
between it and the unaffected area of the brain by apply-
ing clustering. The K-Means clustering algorithm is the 
technique utilised to accomplish this. 

Fig 2: Architectural design for tumor detection

C. Algorithm
The proposed architecture’s algorithm is as follows: 
User-selected MR image entered as input. 
Output: A report that is produced once the tumor 

is identified and categorized. 
Step 1: Binary Thresholding is used to pre-process 

the chosen MR image. 
Step 2: K-Means clustering is used once the image 

has been pre-processed. 
Step 3: If a tumor is not found, the user is informed 

that it is not there; otherwise, if a tumour is found, fur-
ther classification of the tumor is performed. 

Step 4: A report is prepared and shown to the user 
after classification is complete. 

III. RESULTS AND DISCUSSIONS
The consequences have been bought the use of 

one-of-a- kind algorithms in MATLAB as stated in 
methodology section. These effects have been bought 
simply to be come aware of the specific area of tumor 
in the MRI pix of actual information set of patients. 

Fig 3: Segmentation after median filter

Gray scale images are the ideal format for image 
processing because they are far less complex and al-
low for detailed discussion of contrast, brightness, and 
edges without taking into account colours. Due to the 
fact that colours are made up of three channels and are 
therefore far more complicated, images are first con-
verted to gray scale for picture segmentation. 

Fig 4: Tumor in different position predicted

The image’s sharp peaks and gradients are high-
lighted by the top hat filter. Utilize morphological 
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techniques to extract the tumor from patient MR im-
ages by applying the “strel” structuring element, which 
is a disk-shaped element, to the gray scale image. The 
tumor obtained in the previous phase doesn’t have 
any distinct edges or bounds, but it has somehow im-
proved the tumor’s sharpness in the image. 

Fig 5: Tumor in small size predicted

After applying a high pass filter, a watershed image is 
superimposed over the original image. Cells in an image 
are divided via a watershed transformation. Utilizing wa-
tershed algorithms from MATLAB, it is applied to a gray 
scale image. For this project, actual patient data is pulled 
from the “brain web” for analysis. It is simple to find and 
remove the tumor from an MR image since the tumor is 
more intense than the backdrop. 
 

Fig 6: Tumor in small size and different position predicted

A few of the brain tumor MR images that were 
used to test the proposed methodology were segment-
ed using a hybrid approach that combines the top hat 
filter and watershed algorithm. However, the images 
they use as examples are straightforward MRI scans. 
On more complex photos, though, their suggested 
technique was unable to produce effective results. On 
more complex cases, however, our proposed strategy 
yields encouraging outcomes. 

Fig 7: Big size tumor predicted

There are wide varieties of alternate strategies 
which can addition allybeused for segmentation. All 
these strategies future potentialities in this field. This 
work if elaborated in addition it can be used to observe 
tumor size, stage and kind the use of photo processing 
techniques. 

Fig 8: Big size tumor in different position predicted

The picture reveals the presence of a tumor. Addi-
tional MATLAB techniques can be used to determine 
the tumor’s size. The only way a tumor can be spotted 
in an MRI is if the intensity of the tumor is significant-
ly higher than the backdrop of the image. Right now, 
we can exactly detect the tumor in the image. 

IV. CONCLUSION
Nowadays, image processing plays a crucial role 

in society. It is quite useful in the biomedical field. 
The suggested device was created to help in brain 
magnetic resonance imaging tumor diagnosis. This 
method divides the diagnosis into several steps. Ge-
nius MR Images are subjected to filtering throughout 
the preprocessing stage. An MR image is segmented 
using the K-mean clustering method in the photog-
raphy stage. Following the extraction of texture fea-
tures using the GLCM approach from a grey scale 
MR image, the collected features are fed into a syn-
thetic neural network with the purpose of classifying 
the MR image into normal and abnormal (tumor-
ous) images. 

V. FUTURE SCOPE
According to the methodology section, multiple 

MATLAB methods were used to produce the results 
mentioned above. These findings were only attained 
to identify the precise tumor location and sizein the 
MRI pictures of an actual patient data set. There are a 
variety of other segmentation strategies available. For 
tumor detection, each of these methods uses a sepa-
rate algorithm in MATLAB. If further developed, this 
work can be utilized to identify the stage and kind of 
tumor sutilizing image processing methods. 
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