
_____________________________________________________________________________________________________ 
 
++

 Assistant Professor;  
#
 Professor; 

*Corresponding author: Email: drakrishnaveni@gmail.com; 
 
Uttar Pradesh J. Zool., vol. 44, no. 11, pp. 61-73, 2023 

 
 

Uttar Pradesh Journal of Zoology 
 
Volume 44, Issue 11, Page 61-73, 2023; Article no.UPJOZ.2578 
ISSN: 0256-971X (P) 

 
 

 

 

An Efficient Fuzzy based MRI Brain 
Tumor Segmentation and Classification 

 
A. Krishnaveni 

a++*
 and M. S. Irfan Ahmed 

a#
 
 

a 
Department of Computer Science, Thassim Beevi Abdul Kader College for Women, Kilakarai, 

Ramanathapuram, Tamil Nadu, India. 
 

Authors’ contributions 
 

This work was carried out in collaboration between both authors. Both authors read and approved the 
final manuscript. 

 
Article Information 

 
DOI: 10.56557/UPJOZ/2023/v44i113521 

 
Editor(s): 

(1) Prof. Aurora Martínez Romero, Juarez University, Mexico. 
Reviewers: 

(1) Jaideep Gera, ST Marys Group of Institutions Guntur, India. 
(2) Xinxing Wu, Midway University, United States. 

 
 
 

Received: 01/04/2023 
Accepted: 01/06/2023 
Published: 16/06/2023 

 
 

ABSTRACT 
 

Picture division is a significant testing factor in clinical picture division. This paper portrays the 
division strategy comprising two stages. In the initial step, the MRI cerebrum picture is gained from 
the patients' information base, in that film, relics and commotion are taken out after the Binarization 
strategy is applied for picture division. The Binaraization works with the assistance of the Fuzzy C 
Means Clustering calculation, hence the calculation assumes the principle part in the framework, in 
this most minimal level of the weight vector, higher worth of cancer pixels, calculation speed is 
accomplished by the Fuzzy C Mean with vector quantization. The point of this exploration work is to 
give an assortment of fluffy c-implies (FCM) calculation that gives picture bunching utilizing the MRI 
Brain Tumor data set. The proposed calculation joins the neighborhood spatial data and dark level 
data in an original fluffy manner. The new calculation is called Fuzziness Confined Message C-
Means (FCM

2
). FCM

2
 can defeat the drawbacks of the known fluffy c-implies calculations and 

simultaneously improves the grouping execution. The significant trait of FCM
2
 is the utilization of a 
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fluffy neighborhood (both spatial and dark level) closeness measure, expecting to ensure clamor 
heartlessness and picture detail conservation. Besides, the proposed calculation Experiments 
performed on manufactured and true pictures show that the FCM

2
 calculation is powerful and 

proficient, giving strength to uproarious pictures. 
 

 
Keywords: Cell; fuzzy; Binarization; clustering; segmentation; brain tumor. 
 

1. INTRODUCTION 
 
One of the significant errands of picture 
examination is picture division. Picture division 
parcels picture into groups that are not difficult to 
examine [1-4]. A portion of the uses of picture 
division incorporate example acknowledgment 
and object ID, including extraction and clinical 
imaging [5-9]. For clinical pictures, picture 
division assumes an indispensable part. In this 
paper, a strategy is introduced which is applied 
to identify the various tissues present in MRI 
cerebrum pictures. Subsequent to identifying the 
mind tissues, a few sicknesses can be analyzed 
without any problem [10-14]. 
 
Brain tumor cell recognition is important and 
needed for finding the tumor in the earlier stage 
to reduce the mortality rate of a human being. 
This paper involves finding pattern images from 
the given source image [15,16]. In medical 
images, if the user needs to find the cell structure 
or bone crack information, we need to manually 
verify the area. Instead of manual analysis if a 
system that highlights all the crack patterns, then 
it would be useful [17-19]. This paper helps to 
identify the search pattern image from the given 
large image. In addition, the pattern image can 
be cropped from the source image itself or can 
be selected from another file. The rectangular 
pixel area of the pattern is collected in an array 
and checked with source image pixel data row-
wise and column-wise. The pixel percentage can 
be adjusted so that nearly matching images can 
also be recognized.  
 

2. LITERATURE REVIEW 
 
Sandeep Kumar et al. there is a variety of the 
fluffy c-implies (FCM) calculation is introduced 
that gives picture bunching. The proposed 
calculation consolidates nearby spatial                
data and dark level data in a clever fluffy             
manner. The new calculation is called fluffy 
nearby data C-Means (FLICM). By                    
utilizing this calculation they can beat the 
inconveniences of the past calculations and 
simultaneously improves the bunching execution 
[20]. 

Qiuyu Song et al. raise a better self-learning 
weighted fluffy calculation, which 
straightforwardly acquires various loads in 
distance estimation through consistent iterative 
self-learning, then, at that point, the distance 
metric with the loads got from self-learning is 
implanted in the goal capacity of the fluffy 
grouping calculation to further develop the 
division execution and vigor of the calculation. An 
enormous number of investigations on various 
kinds of pictures show that the calculation can 
smother the clamor as well as hold the subtleties 
in the picture, the impact of portioning complex 
commotion pictures is better, and it gives 
preferable picture division results over the 
current most recent fluffy grouping calculations 
[21]. 
 
Sucharitha M et al., suggested Fuzzy Local 
Information C-Means calculation (FLICM) is 
presented which incorporates a boundary-free 
clever fluffy variable. This calculation can be 
applied for clinical picture division for 
characterizing mind MRI into various locales, for 
example, Gray matter (GM), White matter (WM), 
and Cerebro-Spinal liquid (CSF). Subsequent to 
arranging into various tissue locales, a few 
illnesses can be dissected without any problem. 
The proposed strategy shows the viability of 
calculation in portioning cerebrum pictures into 
various tissue types [22]. 
 
Pooja B et al. two calculations are thought of. 
One is level set division utilizing fluffy c means by 
utilizing exceptional highlights (SFCM) and 
another is a division of mind MRI pictures 
utilizing DWT and head part investigation (PCA) 
are additionally handled utilizing support vector 
machine (SVM) for characterization. The 
execution assessment is finished by processing 
mean square mistake, top sign to commotion 
proportion (PSNR), most extreme contrast, 
outright mean mistake and so forth Here DWT 
utilizes k-implies bunching and level set utilizes 
fluffy c-implies grouping. The spatial limitations 
are named with various records, for example, the 
client can pick on a specific district of interest 
and emphasize the form ventures until a more 
precise outcome is acquired [23]. 
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Standard FCM, Fuzzy Local data C-implies 
grouping calculation [FLICM], Reformulated 
Fuzzy Local data C-implies bunching calculation 
[RFLICM] are contrasted with investigating the 
exactness of our proposed approach. Grouping 
results show that the RFLICM division technique 
is fitting for ordering tissues in cerebrum MR 
picture [24]. 
 
Consequently, to beat the vagueness brought 
about by the above unique effects, an upgraded 
fluffy unwinding approach called fluffy relaxation-
based modified fluffy c-implies is introduced to 
group calculation by Magudeeswaran et al.. In 
the proposed strategy, openness-based sub-
picture fluffy brilliance variation calculation is 
executed for the improvement of cerebrum 
tissues, and it is trailed by a modified fluffy c-
implies grouping calculation to section the 
upgraded mind attractive reverberation picture 
into white matter, dim matter, and cerebrospinal 
fluid tissues. The proposed technique adjusts its 
prosperity on mind tissue division and offers 
broad help to radiologists and clinical focuses 
[25]. 
 
The diagram in light of pixel esteem is drawn 
taking the different focuses from the expanded 
cells lies in the first situation from the impacted 
locale. Here the impacted district is considered 
an ellipsoid shape and the volumes have been 
determined from it. A fluffy level set calculation is 
proposed by Pritam R et al. to work with clinical 
picture division and in this exhibition of 
assessment of the proposed calculation was 
conveyed [26]. 
 

3. MATERIALS AND METHODS 
 

3.1 Source Image Selection 
 
In the source image selection module, the jpg, 
gif, or bitmap image is selected. The image is 
previewed in a picture box with the size mode 
property set to auto-size. The image property is 
used to create a bitmap class in .Net so that the 
width and height of the image are obtained. 
 

3.2 Pattern Image(s) Selection 
 
In the pattern image(s) selection module, the jpg, 
gif, or bitmap image is selected. Optionally the 
second image is selected if to be recognized in 
the second image.  
 

3.3 Pattern Recognition 
 
In the pattern recognition module, both the 
source and pattern images are displayed. When 
the check button is clicked, the source and 
pattern images are copied into separate arrays. 
During recognition, for faster comparison, the 
source image’s color information for each pixel is 
copied and compared immediately with the 
corresponding pattern image pixel. If the pixel is 
not matched, then the function returns a false 
value so that further pixels in the rectangular 
area are not compared. The threshold value can 
be set so that only some percent of the image 
pixels are compared. 
 

3.4 Problem Direction 
 
The existing system is analyzing images 
manually. We cannot recognize all the patterns in 
the images. In the previous, we have to split the 
large image into a small image after that only we 
can identify the part of an image that we need. 
This is not an effective method to get a clear part 
of an image. The existing system has the 
following disadvantages, 
 
1 The manual approach reduces the accuracy 

of pattern identification. 
2 More time-consuming. 
3 Efficiency is less. 
 

3.5 Proposed System 
 
The proposed system is analyzing images 
through software. We can recognize all the 
patterns in the images easily. This method 
simplifies our work to get a clear part of an image 
with a simple process. This method is very 
helpful in various fields like medical, engineering, 
textiles, etc. 
 

3.6 Advantages of Proposed System 
 
The proposed system has the following 
advantages, 
 
 The proposed approach increases the 

pattern identification accuracy. 
 Less time consuming 
 Efficiency is more. 
 More patterns can be identified in a single 

large image at a time. 

 
 



 
 
 
 

Krishnaveni and Ahmed; Uttar Pradesh J. Zool., vol. 44, no. 11, pp. 61-73, 2023; Article no.UPJOZ.2578 
 
 

 
64 

 

 
 

Fig. 1. Systematic Diagram for the Introduced method (FCM
2
) 

 

In introduced method, new fuzziness feature F   
is incorporated over the objective function of 
predictable                      FCM, to overcome the interruption of 
any value and is shown below, 
 

                     
(1)

 
 
Where c is reference cluster, spatial Euclidean 
distance between pixels m and n is  , unit of 

relationship is resolute as  cn which is the relative 

of n
th
 pixel in  

th
 cluster, fuzziness relationship 

has a increment supporter and s denoted as   

and the midpoint of cluster   has the sample as 

   . 
 
FCM

2 
method is projected by combining both 

three-dimensional particulars and gray smooth 
particulars into predictable function and is stated 

in way of F   as, 
 

                
(2)

 
 
FCM

2
 algorithm is described below as: 

 

Step 1: Set the quantity of cluster as  , 
fuzzification limit l and the stop of process s.  

Step 2: Take up fuzziness divider conditions with 
experimental and miscalculation. 
Step 3: Allocate the significance of twist security 
to be a = 0. 
Step 4: Constellation examples is resolute 
created on the formulation in the following Eq.3 
 

                                   

(3)

  
 
 
Step 5: Find the fuzziness divider environment 
through the support of the following equation as 
 

                      

(4)

 
 
 
Step 6: When {β

 (m)
 −β

 (m+1)
} <  , then 

termination comes to the procedure, otherwise,  
              
set   =   + 1 and transfer to Step 4. 
 

Fuzziness divider environment β is improved into 
a crisp divider when the comprehensive 
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repetition is ended. To achieve the upstairs 
procedure defuzzification procedure is 
experienced and is stated below. 
 

DF  =    ument {{β  }}……………         (5) 
 
Fuzziness picture accomplished subsequent to 
doing the interaction is then changed over into a 
fresh sectioned picture. The above idea is carried 
out to portion mind MRI pictures into three tissue 
types and is liberated from any anomalies and 
furthermore autonomous of boundaries. The 
division execution is significantly more upgraded 
than the current methods. 
 
At the point when exceptions are available            
in the picture, the great characteristics of the 
calculation is made sense of by two fundamental 
cases. They are, 
 
Event (i): Pixels present in the nearby window 
are undermined by commotion however pixel 
situated at the Center isn't a clamor pixel. 
 
In such case, dark degrees of boisterous pixels 
to that of different pixels inside the window are 
unique and henceforth their enrollment values 

are adjusted by factor   . Thusly, the connection 

of loud pixels is stifled by the factor    . Clamor 

is taken out by including the blend of spatial and 
dark-level limitations in work. The calculation is 
likewise more worthwhile in the event of 
anomalies. 
 
Event (ii): Pixels present in the nearby window 
are homogenous, not debased by clamor 
however pixel situated at the Center is a 
commotion pixel. 
 
In such a case, focal pixel enrollment esteem is 

adjusted by factor     by considering both the 
spatial and the dark level of the without 
commotion adjoining pixels in a fluffy way. In 
spite of the fact that enrollment worth of focal 
pixel doesn't relate to the commotion, the 
proposed strategy turns out to be more powerful 
to exceptions. 
 

4. RESULTS 
 
Trial and error are gone through for the proposed 
strategy. The calculation is executed utilizing 
MATLAB and tried on mind MRI pictures to 
investigate the division precision of the proposed 
approach. The examination is made and the 
nature of the division of the proposed calculation 
can be determined by utilizing SVM 
Classification.

 

 
 

Fig. 2. Input MRI Image 
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Fig. 3. Uploading Image 
 

 
 

Fig. 4. Enhanced Image 
 

 
 

Fig. 5. Thresholding Binary Image 
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Fig. 6. Segmented Image 
 

 
 

Fig. 7. Input Cluster Count Image 
 

 
 

Fig. 8. Clustered Image 
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RBF Accuracy Finding 
 

 
 

 
 

Fig. 9. RBF Accuracy Result 
 

Linear Accuracy Calculation Processing 
 

 
 

 
 

Fig. 10. Linear Accuracy in Percentage 
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Polygonal Accuracy Finding 
 

 
 

 
 

Fig. 11. Polygonal Accuracy Result 
 

Quadratic Accuracy Finding Result 
 

 
 

 
 

Fig. 12. Quadratic Accuracy Result 
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OUTPUT IN COMMAND WINDOW 
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Fig. 13. Features Classification 
 

Table 1. Quality Metrics 
 

Quality Metrics Accuracy in (%) 

RBF Accuracy 88 

Linear Accuracy 94 

Polygonal Accuracy 91 

Quadratic Accuracy 80.5 

 
The segmentation accuracy achieved in the 
proposed method with respect to noise is 94%. 
Linear accuracy with SVM feature classification 
has the prior place and Polygonal accuracy have 
the 91%. Then RBF accuracy is 88% and 
Quadratic accuracy is 80.5%. 
 

5. DISCUSSION 
  

The performance of the proposed method is 
described in the result sections. Input MRI 
images are used and downloaded from Whole 
Brain Atlas (WBA). In the present work, more 
than 500 brain MR images with different sizes 
have been used for evaluation. For pre-
processing, noise removal and enhancement 
methods are applied to the original MRI 
images. Then Thresholding technique was 
applied and binary image can be used for 
segmentation. Segmented image is used for 
clustering. Only tumor part is clearly segmented 
and result showed in the clustered image. 
Accuracy is the performance metric used to 
evaluate the results obtained by SVM feature 
classification. Linear accuracy shows the 
proposed method has a high accuracy for brain 
tumor segmentation.  

6. CONCLUSION AND FUTURE WORK 
 
Through this paper, the issue of the manual 
example is wiped out. Since exceptionally less 
information is given and any individual can utilize 
the application. When the pixel esteem is viewed 
as wrong in a given rectangular region, the whole 
region is disregarded for additional pixel 
examination. This outcome in quick work and 
their general acknowledgment time is decreased. 
The end clients are supposed to have the most 
un-working inclusion with structures to run this 
item. The application diminishes 
acknowledgment time and helps in further 
developing mistake-free and effective examples 
distinguishing proof. The application is tried well 
so the end clients utilize this product for their 
entire example acknowledgment-related 
activities. The accompanying upgrades ought to 
be done from now on. The multi-stringing choice 
ought to be added to distinguish the pixels at the 
same time in more regions of the picture. The 
picture can be changed over to a grayscale 
design and the example can be perceived as 
paying little heed to a variety of data. This will 
bring about quick acknowledgment. The brain 
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network idea in the event this at presented from 
now on will help in acknowledgment far better. 
The application is planned with the end goal that 
more example picture determination should be 
possible and at the same time thought about. For 
instance, coarse grain, as well as fine-grain rice 
pictures, can be chosen and minded a rice plate 
for quality. The application is grown to such an 
extent that these improvements will be 
incorporated effectively with modules present in 
the examination work. 
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