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Abstract— Brain tumors are a  common thing disease seen 
in parts of the world affecting people human being of all age 
groups the young and old. Brain tumor or brain cancer is an 
abnormal uncontrollable growth of cell in the Central Nerve 
System (CNS) in a way that impairs normal brain functions. 
They're divided into two main types benign benignant or and 
malignant depending on certain cellular criteria and their local 
invasiveness. Many Researchers nowadays believe that e Early 
detection of brain tumors is possible using an advanced 
automated system. This which should merge machine learning 
with image processing. However finding out the exact tumor 
location is still a major issue. In this paper, we propose a new 
automated system   for detection and classification of brain 
tumors. It removes unwanted noise by applying number of  
different de-nosing filters. The performances of these filters are 
examine is classified into various noise types: salt-and-pepper, 
poisson, speckle and Gaussian noise. Among the other all filters 
in the experimental setup results, the best performance has been 
obtained with DWT-based wavelet filter  . The second factor for 
Brian tumor detection is image segmentations.  Thresholding 
techniques have been  used  for image segmentation as a result 
of the examination the working threshold limits range between 
0.6 and 0.8. The obtained results are presented in tables, images 

and graphs showing expected trends. 

Keywords—Brain tumor, CNS, Image processing, MRI, 

Image segmentation. 

 

I. INTRODUCTION  

Nowadays digital  imaging has been very useful in  the 
Mmedical field [1]. Image processing technique is used to 
create visual representation of the internal structures of the 
human body. There are several kinds of  digital imaging such 
as MRI, CT scan, Ultrasound  and X-ray  which can be used 
in Iimage processing technique. MRI imaging technique is 
the greatest for brain tumor  detection due to its very strong 
capability to show brain structures, size of cerebral 
hemispheres and location of tumor if there is any. MRI 
consists of T1 weighted, T2 weighted and PD (proton 
density) weighted images. Typically, the part of brain consist 
of tissue with high fat content appears bright and sections 
occupied with water appears dark. That is why T1 weighted 
images are the best suitable for high resolution and clearness 
[2]. T1 is the time taken for spinning protons to realign with 
the external magnetic field. T2 is the time taken for spinning 
protons to lose phase coherence among the nuclei spinning 

perpendicular to the main field. Many Researchers nowadays 
believe that early detection of brain tumors is possible using 
an advanced automated system. This system should merge 
machine learning with image processing. However, finding 
out the exact tumor location is still a major issue. In this 
paper we propose new automated system for detection and 
classification of  brain tumors.  The system works on 
improving MRI image  by eliminating the noise  and 
increasing the image contrast. Elimination of noise  is an 
important task in preprocessing and there are  different filters 
to eliminate noise [3]. In this paper, different denoising 
filters have used such as, Gaussian smoothing,  non-local 
mean, bilateral, and  median to eliminate noise in MRI 
images. further investigation of filters have been conducted 
with the help of  peak signal-to-noise ratio (PSNR) and mean 
squared error which provide us with the upper limits  and 
lower limits of noise acceptable for tumor detection.  Next is 
image segmentation, It's an important step  for  correct image 
investigation. However, image segmentation is  difficult  
because  of  the  great varieties of the lesion shapes, sizes, 
and colors  along with different skin types and textures. They 
can be broadly classified as: Threshold segmentation, Water 
shed segmentation, Gradient Vector Flow (GVF), K-mean 
Clustering and Fuzzy C-means Clustering. The aim of image 
segmentation is to divide an image into different categories 
based on features, such as intensity, color, histogram or 
context, where each pixel of  the image should belong to one 
class and only one class [4]. Our method  converts the image 
into gray color and then categories   pixels based on their 
intensity finally object labeling method is employed for 
precise location determination . A region was used to isolate 
and highlight the tumor region with a different color.  
  

The experiment results show that our approach has gave 
the boundaries  limitation of different type of noise and  
thresholding limits for tumor detection.  

The rest of the paper describes, Section 2 background of 
brain tumor detection  using image processing. Section 3 
describes the proposed methodology and  the technics 
employed. Section 4  presents some results. The last Section 
status the conclusion and suggested some future work. 
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II. RELATED WORKS   

Today Brain tumors are a common finding in society and 

detecting them is not an easy task for any person with 

medical profession. According to researchers have found 

that the main cause of death is due to inaccurate tumor 

localization  of in the affected brain. There are many 

techniques employed for tumor detection and Image 

processing is one of  them.  Most of the previous studies 

conducted on tumor detection and classification use image 

processing and MATLAB. 

 

Kumar et al., and Ghazanfar [5], aimed to analysed 

brain and classification of brain MRI images, they  

extracted brain parts from MRI images at first and then 

the features were extracted from these parts using 

discrete cosine method. Finally, they classified the 

extracted information using support vector machines, 

naïve Bayes[5], multilayer perceptron and k-nearest 

neighbour classifiers. The system has high accuracy on 

all types of features and all classifications  along with 

different feature sets of brain part extracted MRI 

image 

Suhag and Saini[2] have   introduced a system for brain 

tumor detection. The system based on processing an MRI 

brain images for detection and classification of tumor. It 

involves Preprocessing, Segmentation, feature extraction 

and detection of tumor from MRI. They used in their system 

GUI in MATLAB software. The developed system has 

successfully classified 94% of tested datasets  

Rani and Vashisth[7],have introduced an automatic 

segmentation algorithm. The algorithm gives a shape and 

size of the tumor. It analyses a morphological and 

thresholding techniques that were used to process the 

images obtained by MRI. Feed-forward back-prop neural 

network was used to classify the performance of tumor’s 

part of the image. It was concluded that the automatic 

segmentation algorithm gives shape and size of the tumor 

more accurately and less iterations detection which further 

reduces the consumption time. 

Das et al.,[8] have introduced an interactive segmentation 

method that enables users to  recognize  a tumor in MRI 

image of brain. They implemented their technic technique 

using MATLAB software. The extraction is obtained 

through a few steps, reading, sizing, filtering, noise 

removing, thresholding, morphological, binary conversion 

and edge detection.  The system  is tested on several datasets 

with different tumors sizes, intensities and locations. It 

automatically detect and segment different types of brain 

tumors with an acceptable result. 

Saini and Singh  [9], made a study that focused on the 

detection of brain tumor and cancer cells of MRI Images 

using mathematical morphology. Image segmentation was 

used to extract various features of the image which can be 

merged or split in order to build objects of interest on which 

analysis and interpretation can be performed. They proposed 

an efficient classification system based on density-based 

clustering approach to detect the brain tumor. MATLAB 

software simulation was used to test different brain images 

and tumor were detected using OTSU’S method for image 

segmentation and optimal global thresholding 

 

III. METHODOLOGY   

This Section describes the method used for detecting 
brain tumor using MRI image and gives a description of MRI 
image enhancement if it is required. Images processing plays 
an important part  for role in diagnosis, clinical studies and 
treatment planning. However,  most medical image 
processing softwares  have some limitations. Because it is  
usually built  for specific task.   MRI imaging can be used to 
look for signs that cancer may have metastasized (spread) 
from where it started to another part of the body.  An MRI 
image usually has some noise captured from machine. This 
noise needs to be treated before deploying the image  in the 
detection process. 

A. System structure  

Many system have been  developed for tumor detection. 
Unfortunately, tumor  recognition is still relays relies on 
medical experience d  doctor specially in Libya. We propose 
a system for tumor detection which can be used by 
experienced and non inexperienced medics doctor. The 
system flow chart is summarized in Figure 1., where each 
block represents stage in the system. 

Figure 1. System block diagrams 

 

Image Enquires: There are different sources of  MRI 
images,  from MRI machine, file and stored software stored, 
or any media which can produce an MRI image. the system 
imports the MRI image from the  K-PACS  V1.60 image 
information system software. Then a  imread() MATLAB 
function is use for reading  an MRI image. Because the 
detection process does not require a fully coloured image, its 
it is converted to Gary colour by predefined MATLAB 
predefined   im2bw()   function. 

Noise Removal:  is one of the most significant areas 
within image processing. m Many types of noise appear in 
images due to image acquisition, storage, or transmission.  
This problem occurs in several fields. In most cases MRI 
images have some noise. The noises are  Gaussian noise, 
Poisson noise, salt, and pepper noise, … etc.    

Gaussian noise  is noise added to every image pixel. Its 
due to high  temperature, electronic devices or illumination 
during capturing of the image. Gaussian  noise normally  
disturbs  the grey levels  the digital  images. Gaussian  noise  



648 

ICTS32830112020-MD1020 

model fundamentally  intended  and  characterised by  its  
PDF  (Probability  Density  Function)  or standardized 
histogram with respect to  grey value . This is given as: 

𝑝(𝑧) =
1

√2𝜋𝜎2
𝑒
−
(𝑧−�̅�)2

2𝜎2 −−−−(1) 

Where z  represents the intensity,  𝑧̅  is the  mean 
(average) value  of   z,  and   𝜎 is its the  standard deviation. 
The squared standard deviation squared is called the 
variance. [7.8] 

Poisson noise is associated with the intensity of each 
pixel.  It is a type of noise which can be modelled by a 
Poisson process. In electronics shot noise originates from the 
discrete nature of electric charge. Poisson also occurs in 
photon counting in optical devices 

Salt-and-peppernoise is another form sometimes seen on 
images. It is also known as impulse noise. This noise can be 
caused by sharp and sudden disturbances in the image signal 
present separately occurring as white and black 
pixels[1].Salt-and-pepper noise is denoted as: 

𝑝(𝑧) =

{
 
 

 
 
𝑝𝑎, 𝑓𝑜𝑟   𝑧 = 𝑎

𝑝𝑏 , 𝑓𝑜𝑟 𝑧 = 𝑏           − − − −(3)

0                     𝑜𝑡ℎ𝑒𝑟 𝑤𝑖𝑠𝑒                          

 

Where  pa   , pb  are  probabilities  density function  p(z) 
is distribution salt and pepper nose  in image.   And a ,b are 
the arrays size image. 

Spackle noise  is kind of ultrasound imaging 
characteristic. It is randomly distributed and deterministic in  
an image. It is affects the contrast resolution. Global model 
of the speckle 

𝑔(𝑛,𝑚) = 𝑓(𝑛,𝑚) ∗ 𝑢(𝑛,𝑚) +  Ƹ(𝑛,𝑚 ) − −(2)              

Where, g(n,m) is the observed image,  u(n,m) is the 
multiplicative component and  Ƹ(n,m ) is  the additive 
component of the speckle noise. Here   n and m denote the 
axial and lateral indicesof the image samples. 

Discrete Wavelet Transform (DWT) is another  way of 
noise filtering.  DWT based on removing  the  high 
frequency component from MRI scanned  image in sense 
that  the most important information  conveyed  in low-
frequency component. Figure 2 shows DWT filtering technic 

 

Figure 2.  (DWT filtering technics [10] 

 

There  are  two main parts of DWT approximations and 
details. The approximationsare the high-scale, low-frequency 
components of the signal. While the details are the low-
scale,high-frequency components [10]. 

Image segmentation is the method of breaking down an 
image into small portions to make the investigation easier.  
There are number of ways used in image segmentation.   One 
of them being thresholding which is deployed in this study. It 
is the grey regulator remapping technique where if f is 
considered as a function it should the following rule:    

𝑓(𝑥) = {
0, 𝑥 < 𝐿
1, 𝑥 ≥ 𝐿            − − − − − (3)

 

Where x is the grey regulator and L is the threshold 
value. In the thresholding method the gray image is 
converted to binary image. After thresholding the image has 
segmented into two values 0 and 1. 

 

 

IV. RESULTS AND DISCUSSION 

 

In this experiment, the developed system was tested 

using number of real cases brought from Sabratha 

hospital.The thresholding segmentation ways 

discussed previously in Section 3.1 is applied on our 

selected cases.  It is used to determine the working 

threshold limits. The obtained results in Table 1 show 

that the density grey level should be between 0.6 and 

0.8 (thresholding) for an adequate result. The second 

observation is, if size of tumor is too small a 0.6 

threshold level will not be detected by the system. 

While the large size will not be detected if the 

threshold is set to 0.9. 

Table 1:Summary of tumorthresholding and sizing  

detect Tumor size 
in pixel 

Thresholds Case 

NO 745.0 0.5 1 

NO 918.0 2 

NO 324.0 3 

YES 4478.0 0.6 1 

NO 466.0 2 

YES 3328.0 3 

YES 4113.0 0.7 1 

YES 344.0 2 

YES 2665.0 3 

NO 1380.0 0.9 1 

YES 216.0 2 

NO 735.0 3 
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Figure  3  shows snap shot from  MRI images (A) 

when threshold set to .5, (B) when threshold is set 

to 0.7 and  (C)  when  threshold is set to  0.9 

 

( A ) 

 

( B ) 

 

( C ) 

Figure 3. Three levels of thresholding 

 

In  order to investigate the effect of different type of 
noise on the proposed tumor detecting  system. The most 
frequent noises are applied to MRI image using MATLAB. 
Then we measure Mean Square Error (MSE)  and  the  peak 
signal to noise ratio (PSNR) of each  image. Peak  Signal to  
Noise Ratio (SNR) is  defined in Equation 4  and MSE  is  
the  mean square error defined in Equation 5 between the 
filtered and the original image defined in Equation 5. 

𝑃𝑆𝑁𝑅 = 𝑙𝑜𝑔10 (
504

𝑀𝑆𝐸
)  − − − −− − − (4)                     

𝑀𝑆𝐸 =
1

𝑀𝑁
∑ ∑(X(i, j) −  𝑌(𝑖, 𝑗)) − − − (5) 

Where X(i,j) and Y(i, j) represent the original and 
denoised image respectively.  

 

In figure 4 the salt and paper noise is tested using 
different amount of noise added to an already 
diagnosed MRI image starting from 0.02 up to 0.3 
usingimnoise() MATLAB function.The reason behind 
using different amount of noise in image is to identify 
the highest and lowest amount of noise that the 
proposed system can cope with. Our Oobservations; 
tumor size is decreases as noise increases, the value of 
mean square error increases as the amount of error 
increases.  The peak signal-to-noise ratio decrease as 
the amount is increases. The interesting observation is 
that the system 

 

 

Figure 4. Salt & pepper Noise comparison 

 

The entire test was repeated with gaussian noise as 

shown Figure 5.  Results obtained show that if the 

amount of  noise applied error exceeds 1.12 the 

tumor become too small comparison with original 

image misleading doctors to take wrong decision. 

Table 2:comparison of previous work with ours 

Re
f # 

  

Type of filter 
Segmentat

ion 

Method 
  

Medi
an 

Salt

& 
pepp

er 

High 
pass 

Gaus

sian 

DW

T 

Spac

kle 

Poi

sso

n 

2 √             
Fuzzy C-
mean 

clustering 

7         √     

 

Correlatio
n 

coefficient 

matrix.  
Threshold

ing 

8 √ √           
Threshold
ing 

5     √         
Threshold

ing 

9       √       

OTSU’S 
Method 

Global 

thresholdi
ng 

O

ur  
√ √  √ √ √ √ 

Threshoul

ding 

(range 
0.1-0.3) 
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Figure 5. Gaussian Noise comparison 

Figure 6 shows results obtained from testing 

speckle noise. It shows that  tumor size suddenly 

declines again in this case we cannot rely on this 

result even if the amount error is too small. 

 

Figure 6. Gaussian Noise comparison 

V. SYSTEM COMPARISON 

Table 2 summarizes the system differences in tumor 

detection a key distinction between our system and 

others is that it employs more filters. Secondly our 

system has found thresholding levels which we believe 

no one has done before 

VI. CONCLUSION 

 

There are a number of image filtering algorithms which 
can be used to remove the noise from MRI images. in this 
paper we have implemented four different filter algorithms 
Salt & Pepper, Gaussian, speckle, blurred and Poisson for 
noise removal our experiments shows that the DWT-base 
delivers the best performance. our system has found the 
optimum thresholding levels  between 0.6-0.8 which we 
believe no one has done this before. 
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