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Abstract- The Permanent magnet Resonance Imaging is a 
regular modality used in medicine for  rain diagnosis and 
treatment. It offers the advantage as a noninvasive strategy 
that permits the analysis of brain tissues. The early detection 
of tumor in the brain leads on saving the patients' life through 
proper care. Due to the increasing of medical data movement, 
the correct detection of tumors in the MRI slices becomes a 
fastidious task to perform. Furthermore the tumor detection 
within an image is useful not only for medical experts, but also 
for other purposes like segmentation and 3D renovation. The 
method proposed in this work allows to automatically and 
accurately identify the abnormal tissues in preoperative 
images. The manual delineation and visual inspection will be 
limited in order to avoid time intake by medical doctors.The 
automated detection and segmentation of brain tumor plays an 
important role in medicine because it causes critical 
decisions. During these past years, several works were 
centered on this problem that is not completely solved. In  this 
paper reveals a novel plan which runs on the two-step 
procedure; the k-means method and the Hierarchical Centroid 
Condition Descriptor (HCSD). The clustering level is applied 
to discriminate structures predicated on pixel intensity while 
the HCSD allow to select only those having a specific shape. 
 
Keywords- Brain Tumor, Magnetic Resonance Image (MRI), 
Preprocessing and Enhancement, Feature Extraction, Classification. 
 

I. INTRODUCTION 
 

On the list of progressively emergent areas in 
treatments is computer aided identification (CAD). Making 
use of the technique presented in this paper, radiologists are 
given with a novel tool to look at the insight images with 
higher confidence. Furthermore, doctors with differing 
backgrounds and varying disciplines have the ability to use the 
tool with better confidence. Medical students and junior 
doctors can utilise the provided tool to improve their potential 
in basic diagnostic skills.  

 
In this paper, a new CAD procedure is developed by 

using a swarm intelligence approach – stochastic diffusion 
search (SDS)  which is generalised and adapted to be utilized 
in the context of four medical imaging modalities. 
Understanding the basics behind the behavior of the swarm 
intelligence algorithm and its own connection to mother nature 

is essential. One of the top aspects in swarm cleverness is 
communication where information exchange performs an 
essential role in the social relationship of public animals and 
pests. The swarm intelligence provided in this newspaper 
mimics the recruitment behaviour of a types of ants called 
Leptothorax acervorum. Varying recruitment modalities are 
present in social pets and insects; they change from local to 
global, one to many or one to one, and stochastic or 
deterministic. Depending on the particular social animals or 
insects in question and the environment, information exchange 
could take a simpler or a far more complex form. What is 
shared among the whole set of information exchange 
strategies is the distribution of key information within the 
community of the swarm.  

 
As a result, our contribution by this do the job is the 

automatic recognition of the tumor in T1-weighted Magnetic 
Resonance Images by utilizing a robust method against shape 
variation, texture, size, pixel strength and tumor location. For 
achieving this aim, the k-means algorithm was connected with 
a shape feature predicated on hierarchical centroids. A 
preprocessing step is performed for taking away the skull and 
extracting only the brain. The brain anatomy can be classified 
predicated on its intensity in three groups. If pathological 
tissues like tumors appear, the group amount increases to four 
and contains the Gray Matter (GM), White Matter (WM), 
Cerebrospinal Fluid (CSF) and the tumor. But for the reason 
that CSF includes a low strength in T1-weighted modality, it is 
categorized in the same cluster that the generally black 
background image. 

 

      
Figure 1: The presence of brain tumor. 

Figure 2: MRI brain tumor image. 
 
1.1. Brain Anatomy Overview: 
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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 neuralgia 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, put amen, palladium 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. 
 

 
 
(Figure 1: Overview Structure of Human Brain)   Left Side: 
An Axial Slice MR Image, Right Side, the Color Coded 
Version of Image Left Side Figure 2 shows the anatomy of the 
brain. It is composed of the cerebrum and the brain stem. 
Thecerebrum occupies the largest part of the brain. It is 
connected with the conscious thoughts, movement and 
sensations. It further consists of two hemispheres, 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 this 
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. 
 

 
Figure 2: The Major Subdivision of Human Brain 

 
1.1.1 Brain Tumor: 

 
Under certain conditions, brain cells grow and 

multiply uncontrollably because for some reasons, the 
mechanism that control normal cells is unable to regulate the 
growth of the brain cells. The abnormal mass of brain tissue is 
the brain tumor that occupies space in the skull and interrupts 
the normal functions of brain and creates an increasing 
pressure in the brain. Due to increased pressure on the brain, 
some brain tissues are shifted, pushed against the skull or are 
responsible for the damage of the nerves of the other healthy 
brain tissues. Scientists have classified brain tumor according 
to the location of the tumor, type of tissue involved, whether 
they are noncancerous or cancerous. The site of the origin 
(primary of secondary) and other factors involved. World 
Health Organization (WHO) classified brain tumor into 120 
types. This classification is done on the basis of the cell origin 
and the behavior of the cell from less aggressive to more 
aggressive behavior. Even, some tumor types are graded 
ranging from grade I (less malignant) to grade IV (more 
malignant). This signifies the rate of the growth despite of 
variations in grading systems which depends on the type of the 
tumor. 

 
Primary brain tumors are the tumors that originated 

in the brain and are named for the cell types from which they 
originated. They can be benign (non-cancerous) and malignant 
(cancerous). Benign tumors grow slowly and do not spread 
elsewhere or invade the surrounding tissues. However, 
occupying a short space, even the less aggressive tumor can 
exercise much pressure on the brain and makes it 
dysfunctional. Conversely, more aggressive tumors can grow 
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more quickly and spread to other tissues. Each of these tumors 
has unique clinical, radiographic and biological 
characteristics. 

 
Secondary brain tumors originate from another part 

of the body. These tumors consist of cancer cells somewhere 
else in the body that have metastasized or spread to the brain 
The most common cause of secondary brain tumors are: lung 
cancer, breast cancer, melanoma, kidney cancer, bladder 
cancer, certain sarcomas, and testicular and germ cell tumors. 
 
1.1.2 MRI Brain Imaging and Characteristics of Brain 
Tumors: 

 
There are a variety of imaging techniques used to 

study brain tumors, such as: magnetic resonance imaging 
(MRI), computed tomography (CT), positron emission 
tomography (PET), and single photon emission computer 
tomography (SPECT) imaging and cerebral angiography. In 
recent years, CT and MR imaging are the most widely used 
techniques, because of their widespread availability and their 
ability to produce high resolution images of normal anatomic 
structures and pathological tissues. Magnetic resonance 
imaging (MRI) is a method used to visualize pathological or 
other physiological alterations of living tissues and is 
commonly used for brain tumor imaging because of the 
following reasons. 

 
It does not use ionizing radiation like CT, SPECT 

and PET Its contrast resolution is higher than other techniques 
mentioned above 

 
Ability of MRI devices to generate 3D space images 

enables them to have superior tumor localization its ability in 
acquisition of both functional and anatomical information 
about the tumor during the same scan. 

 
Before discussing the MR image characteristics of 

brain tumors, it is important to describe the working principle 
of MR imaging. During MR imaging, the patient is placed in a 
strong magnetic field which causes the protons in the water 
molecule of the body to align in either a parallel (low energy) 
or anti-parallel (high energy) orientation with the magnetic 
field. Then a radiofrequency pulse is introduced which forces 
the spinning protons to move out of equilibrium state. When a 
radio frequency pulse is stopped, the protons return to 
equilibrium state and produce a sinusoidal signal at a 
frequency dependent on the local magnetic field. Finally, a 
radio frequency coils or resonators within the scanner detects 
the signal and creates the image. 
 

 
Figure 3: MRI Scanner Cutaway. 

 
Magnetic-resonance imaging (MRI) is an imaging 

technique used primarily in medical settings to produce high 
quality images of the inside of the human body. A MRI is 
similar to CT, but it does not use X-rays. Instead, a strong, 
magnetic field is used to affect the orientation of protons, 
which behave like miniature magnets and tend to align 
themselves with the external field. 
 
1.2 Existing work and summary of current research: 
   

This current proposes an umbrella sending of swarm 
knowledge calculation, for example, stochastic dissemination 
scan for medicinal imaging applications. Subsequent to 
abridging the consequences of some past works which 
demonstrates how the calculation helps with the distinguishing 
proof of metastasis in bone outputs and microcalcifications on 
mammo graphs, for the first time, the utilization of the 
calculation in surveying the CT pictures of the aorta is shown 
alongside its execution in identifying the nasogastric tube in 
mid-section X-beam.  

 
The swarm insight calculation exhibited in this study 

is adjusted to address these specific undertakings and its 
usefulness is examined by running the swarms on test CT 
pictures and X-rays whose status have been dictated by senior 
radiologists. Likewise, a half and half swarm knowledge 
learning vector quantization  methodology is proposed with 
regards to attractive reverberation cerebrum picture division. 
The molecule swarm improvement is utilized to prepare the 
LVQ which takes out the cycle subordinate nature of LVQ. 
The proposed system is utilized to distinguish the tumor 
locales in the strange MR cerebrum pictures. 
 
1.2.1 Disadvantages: 
 
1. many MR images are handled on single process so 

accuracy not available. 
2. The automatic detection and segmentation of brain tumor 

plays an important role in medicine because it leads to 
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critical decisions. In these past years, several works were 
focused on this problem which is not entirely solved . 

 
II. STOCHASTIC DISPERSION SEEK 

 
In the test stage, SDS checks whether the operator 

theory is effective or not by performing a theory assessment 
which gives back a Boolean quality. Later in the cycle, 
dependent upon the exact enlistment procedure utilized (in the 
dispersion stage), effective speculations diffuse over the 
populace and along these lines data on conceivably great 
arrangements spreads all through the whole populace of 
operators. At the end of the day, every specialist initiates 
another operator for connection and potential correspondence 
of theory.  

 
This calculation has been utilized nearby other swarm 

knowledge calculations in a few exploration points including 
numerical improvement and grouping. In standard SDS 
(which is utilized as a part of this paper), detached enrollment 
mode is utilized. In this mode, if the specialist is inert, a 
second operator is arbitrarily chosen for dispersion; if the 
second specialist is dynamic, its theory is conveyed (diffused) 
to the dormant one.  

 
Higher rate of inertia helps investigation, though a 

lower rate predispositions the execution towards misuse. 
 
2.1 Algorithm Procedure: 

 
SDS is a populace based stochastic calculation, 

adjusted here to hunt down territories of metastasis or 
calcifications in the practical. 
  
Passive recruitment mode: 
 

 
 
Arrangement space. The theory vectors of the populace are 
characterized as takes after 
 

  

where g is the present cycle, D is the measurement of the issue 
space (D = 2) and NP is the populace size. In the original, 
(when g = 0), the ith vector's the jth part could be initialized as 

 
where r is an arbitrary number drawn from a uniform 
conveyance on the unit interim U(0, 1), and xmin, xmax are 
the lower and upper limits of the jth measurement, 
individually. The underlying status of all specialists is set to 
false.  

 
The strategy utilized here to set the action of the 

specialists is to locate the normal of the shading power Colour 
force (In) means the brilliance of pixels, 0 ≤ In ≤ 255.] (avgIn) 
of each specialist and its neighbors On the off chance that 
avgIn is inside a particular range (issue subordinate), the 
specialist is hailed dynamic, generally latent. 
 
Rundown of flexible parameters for every trials 

 Diffusion span (dRad).  
 Number of cycles (Itr).  

 
III. X-RAY AND CT SCANS 

 
This segment gives a prologue to AA illness and NG 

tube. For data about bone output metastatic illness, 
mammography. 
 
3.1 AA illness: 
 

infection normally found in patients over the age of 
65. It is characterized as a changeless restricted enlargement 
of the aorta that has no less than a half increment in 
measurement as looked at with the normal typical breadth of 
the aorta, which may fluctuate as per age, sex, and body size 
 

 
 
AA is an. Every year, roughly 15,000 individuals in 

the United States kick the bucket from a cracked stomach 
aneurysm, rendering it the fifteenth driving reason for death in 
this nation. A 30–75% of patients with a burst stomach AA 
(AAA) bite the dust before they ever come to a healing facility 
Indeed, even with surgery, a normal 48% (95% CI 46– half) 
preoperative death rate is connected with a cracked AAA 
repair. 
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The treatment choices incorporate the taking after: 
 Open surgical repair  
 Endovascular AA repair (EVAR)  
 

EVAR is viewed as a more secure contrasting option 
to open surgery in chose patients. Its possibility depends for 
the most part on anatomic components that speak to the vital 
indicators of progress. Poor anatomic tolerant choice is for the 
most part connected with a higher danger for procedural 
confusions and bargained long haul results. 
 
3.2. NG tube: 

 
NG tubes (a tube embedded through the nose to the 

stomach) are usually utilized for fleeting sustenance as a part 
of basically sick patients. Intricacies of NG tubes as often as 
possible incorporate coincidental malpositioning and goal 
pneumonia that may bring about extreme damage or passing. 
The National Patient Safety Agency (NPSA) in the Joined 
Kingdom got reports of 21 passings and 79 instances of hurt 
because of sustaining into the lungs however lost NG tubes 
between September 2005–March 2011 .  

 
The primary driver of the hurt in the examined cases 

was the distortion of the X-beams that were done to survey the 
position of the NG tube. X-beam appraisal is typically done if 
the suction from the NG tube does not mirror the regular level 
of corrosiveness of the stomach liquid content which is 
ordinarily somewhere around 1 and 5.5 pH.  

 
The NPSA rules states that while surveying the NG 

position the accompanying criteria ought to be entirely taken 
after:  

 The tube way takes after the throat/stays away from 
the shapes of the bronchi.  

 The tip ought to be unmistakable underneath the left 
hemi-stomach.  

 NG tube should cross the diaphragm in the midline 
 

IV. APPLYING SDS 
 
In this paper, we are presenting a unique approach by 

deploying SDS to use in assessing medical images. This 
approach demonstrates a promising ability to undertake this 
task with a similar level of sensitivity. Each scan used in this 
paper is processed by the SDS agents, which are responsible 
for locating the desired areas.  

 
The reproducibility and the accuracy of the SDS 

algorithm can be utilized in developing a standardized system 
to help interpretation medical images and prevent operator 
errors and discrepancies. This type of technologies can be 

employed as an adjunct to help radiologists assess the various 
types of images making the diagnosis more thorough and less 
time consuming. In addition, this technique can be effectively 
used to develop programs for teaching and training medical 
students and junior doctors. 
 
4.1. Magnetic Resonance Imaging (MRI): 

 
Raymond V. Damadian invented MRI in 1969 and 

was the first person to use MRI to investigate the human body 
[9]. Eventually, MRI became the most preferred imaging 
technique in radiology because MRI enabled internal 
structures be visualized in some detail. With MRI, good 
contrast between different soft tissues of the body can be 
observed. This makes MRI suitable for providing better 
quality images for the brain, the muscles, the heart and 
cancerous tissues compared with other medical imaging 
techniques, such as computed tomography (CT) or X-rays. 

 
In MRI signal processing considers signal emissions. 

These are characterized by variousmagnetic signals weighting 
with aprticualr values of the echo time (Tg) and the repetition 
time (Tr). The signal processing has three different images 
that can be achieved from the same body: T1-weighted, T2- 
weighted and PD-weighted (proton density). 
 
4.2. Background On Tumor Detection: 

 
Nowadays, brain tumor has become one of the main 

causes for increasing mortality among Children and adults. 
Based on some researches, it has been found that the number 
of people suffering and dying from brain tumors has been 
increased to 300 per year during past few decades. Figure 1 
shows the incidence of brain tumor in various age groups. 
 

 
Figure 1: Brain tumor age distribution 

 
Figure 2 shows the 5-year survival rates over the past 

three decades. It shows that the survival rates have improved 
with the advancement in imaging and diagnosis technology. 
 

According to Nagalkar and Asole, CT-Scan 
technique usually used for monitoring the images of damaged 
brain part. The images of the CT Scans are shown in the form 



IJSART - Volume 2 Issue 6 –JUNE 2016                                                                                             ISSN [ONLINE]: 2395-1052 
 

Page | 424                                                                                                                                                                     www.ijsart.com 
 

of gray scale images as the equipment for CT scans support 
this form of image color and for easy detection oftumor from 
the image . For example, in the parietal section of the head 
scanned using CT scans, the Cerebrum part is shown in the  
 

 
(Figure 2: 5-Year brain tumor survival rate over years) 

form of the gray color while the veins and arteries parts in the 
form of creamish white color. Any clotting that exist in the 
brain that show any kind of damage can be detected as dark 
gray in color.  

 
The process of extraction of parameters are basically 

like taking out per pixel information and then plotting it. For 
an image obtained from CT-Scan, the images are shown in this 
manner; tumor appears white and brain damaged cells shown 
in black color, thus the binary values of the pixel showing the 
brain damaged cells are 0 and showing the tumor are 1, thus 
by extraction process, further analysis can be done such as 
checking and plotting in MATLAB. The patient with damaged 
brain can be differentiated from normal patient by using this 
technique. In addition, tumor can also be detected clearly 
based on the image results. 
 

 
Figure 3: Brain CT Scan image a) Normal patient b) Tumor 

patient 
 

V. CLUSTERING BASED METHODS 
 
Cluster analysis or clustering is the task of grouping a 

set of objects in such a way that objects in the same group are 
more similar to each other than to those in other groups. 
Farley et al [5] suggest dividing the clustering methods into 
main groups: hierarchical and partitioning methods. Han et al. 
suggest categorizing the methods into additional three main 
categories: density-based methods, model-based clustering 
and grid based clustering Partitioning methods relocate 
instances by moving them from one cluster to another, starting 
from an initial partitioning. 

The K-means clustering method optimizes the sum-of squared- 
error-based objective function. 
 
VI. MR CEREBRUM PICTURE DIVISION UTILIZING 

CROSS BREED PSO-LVQ APPROACH 
 
LVQ is one of the basically favored simulated neural 

systems (ANNs) for restorative imaging applications. Be that 
as it may, there are some shrouded downsides connected with 
routine LVQ which frequently go unnoticed. One of the 
noteworthy disadvantages is the absence of union condition 
which compels the LVQ to totally rely on upon emphases. 

 
The PSO is utilized to prepare the LVQ which takes 

out the emphasis subordinate nature of  LVQ. The proposed 
system is utilized to distinguish the tumor districts in the 
strange MR mind pictures. 

 

 
(Figure 1.Top: identifying the location of the 

diseased aorta within the scan;middle: highlighting areas 
where potential calcifications might exist; 

bottom:identificationof calcification on the current slide of CT 
scan in order tocompare with the others) 

 
convergence condition which forces the LVQ to 

completely depend on iterations. Any iteration dependent 
ANN becomes less accurate since the correct fixation of the 
number of iterations is extremely difficult. If the number of 
iterations is not optimal, then the LVQ may encounter local 
minima problems.  

 
In this work, this specific problem is tackled by 

proposing a hybrid swarm intelligence-LVQ approach in the 
context of MR brain image segmentation. The PSO is used to 
train the LVQ which eliminates  the iteration-dependent nature 
of LVQ. The proposed methodology is used to detect the 
tumor regions in the abnormal MR brain images. 
 
6.1. Proposed Methodology: 

 
In this paper we propose a two-stage technique for 

cerebrum tumor tissue discovery was introduced. This 
technique joins the k-means calculation took after by the 
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utilization of a shape descriptor in view of components called 
Hierarchical centroids. On the first step, the k-implies 
calculation bunches picture pixels in k groups, at that point the 
picture is binarized by utilizing an edge esteem parallel to k. 
The tumor structures are found in stayed paired components 
however they are frequently encompassed by solid structures. 
The second step technique is utilized to dispose of different 
tissues in request to identify just those comparing to the tumor. 
The test results have demonstrated that this strategy is 
vigorous in identifying and jumping the strange cells in MRI 
pictures notwithstanding the in homogeneity power or the 
muddle state of the tumor 
 
6.2. Training Algorithm: 

 
Presented by the k-implies got numerous 

commitments as in and it is a standout amongst the most 
mainstream bunching calculations. Given yi a vector of 
information (i = 1...n), the order of its components in k groups 
begins by haphazardly characterizing k focuses as centroids of 
every regroupment in the information space. By an emphasis 
process the components are related to the nearest bar centre in 
k bunches. By utilizing , the gatherings means are redesigned 
by considering the new components having a place to each of 
them. The strategy looks to minimize a target capacity 
portrayed as the total of squared mistakes

  
where μj is the centroid of the group cj and xi the information 
focuses that it contains. The measurements like Euclidean 
separation, Minkowski separation, cosine measure separation 
and Manhattan separation are frequently decided for the 
minimization of the goal capacity. 
 
6.3. Experimental Results and Discussion: 
 

The HCSD is a paired shape descriptor worked with 
the centroid organizes extricated from a parallel picture and it 
is based on the kd-tree method decay.A comparable descriptor 
was proposed by . The descriptor length is 2 × (2d − 2) where 
d is the profundity of the elements extraction process. The Fig 
.4 outlines how the focuses of gravity are removed and the 
way in which the picture is partitioned. Let I the M × N paired 
picture with frontal area Ifg and foundation Ibg, the HCSD is 
worked as takes after 
1) Take the info I and register its transposed IT ,  
2) Calculate for every information, its centroid C(xc, yc) at the 
root level by utilizing (3) and (4). 

xc =m10/m00        (3) 
yc =m01/m00       (4) 

3) Divide recursively the picture in two sub-pictures taking 
into account the focuses of gravity (x = xc or y = yc) until to 
reach the sought profundity of disintegration. At each back to 
back level, the pivot of directions caught is exchanged. 
 

VII. CONCLUSION 
 
In this paper, a two-stage technique for mind tumor 

tissue location was introduded. This strategy joins the k-
implies bunching calculation took after by the utilization of a 
shape descriptor taking into account highlights called 
Hierarchical centroids. On the first step, the k-implies 
calculation bunches picture pixels in k groups, at that point the 
picture is binarized by utilizing an edge esteem rise to to k. 
The tumor structures are found in stayed twofold components 
however they are regularly encompassed by sound structures. 
The second step technique is utilized to dispose of different 
tissues in request to identify just those relating to the tumor. 
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