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Abstract – Two novel fractal-based texture features are
exploited for pediatric brain tumor segmentation and
classification in MRI. One of the two texture features uses
Piecewise-Triangular Prism Surface Area (PTPSA)
algorithm for fractal feature extraction. The other texture
feature exploits our novel fractional Brownian motion (fBm)
framework that combines both fractal and wavelet analysis
for fractal wavelet feature extraction. Three modalities such
as T1 (Gadolinium-enhanced), T2 and Fluid Attenuated
Inversion Recovery (FLAIR) are exploited in this work. The
Self Organizing Map (SOM) algorithm is used for tumor
segmentation. For a total of 204 T1 contrast-enhanced,T2
and FLAIR MR Images obtained from nine different
pediatric patients. In this paper, we are using support vector
machine (SVM) to classify the tumor regions from non-tumor
regions.
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I. INTRODUCTION

Brain tumors are abnormal and uncontrolled prolif-
erations of cells. Some originate in the brain itself, in
which case they are termed primary. Others spread to this
location from somewhere else in the body through
metastasis, and are termed secondary. Primary brain
tumors do not spread to other body sites, and can be
malignant or benign. Secondary brain tumors are always
malignant. Both types are potentially disabling and life
threatening. Because the space inside the skull is limited,
their growth increases intracranial pressure, and may cause
edema, reduced blood flow, and displacement, with
consequent degeneration, of healthy tissue that controls
vital functions.

Brain tumors are, in fact, the second leading cause of
cancer-related deaths in children and young adults.
According to the Central Brain Tumor Registry of the
United States (CBTRUS), there will be 64,530 new cases
of primary brain and central nervous system tumors diag-
nosed. Overall, more than 600,000 people currently live
with the disease. Although the causes of brain tumors are
unknown, a few risk factors have been proposed. These
include head injuries, hereditary syndromes, immune
suppression, prolonged exposure to ionizing radiation,
electromagnetic fields, cell phones, or chemicals like
formaldehyde and vinyl chloride. None of these, however,
is proven to actually cause the disease. Symptoms of brain
tumors include persistent headache, nausea and vomiting,
eyesight, hearing and/or speech problems, walking and/or
balance difficulties, personality changes, memory lapses,

problems with cognition and concentration, and seizures.
Brain Tumor are considered as one of the most lethal and
difficult to identify and be treated forms of cancer.
Pathologists evaluate the aggressiveness of brain tumors
by visually examining tissue section based on guidelines
determined by the World Health Organization (WHO).
According to the WHO grading system, appearance of
certain histopathological features, such as cellularity,
pleomorphic, mitosis, necrosis, vascular proliferation, and
apoptosis, classify tumors on the basis of their
aggressiveness as low or high-grade tumors. Low-grade
tumors are less insistent and are associated generally with
good prognosis. High grade tumors are more aggressive,
and are characterized by rapid growth and tendency to
invade to nearby tissues.

II. SYSTEM ANALYSIS AND DESIGN

Analysis of images using to characterize their brain
tumors, this system aims in handling high complexity of
various patterns of brain tumor, predictive results. This
system process is based on comparing with logical
implication process enables a quicker problem handling.
The system handles the patient details and organizes their
analyzed data. Estimation is done every time regard with
particular patients and thereby comparing and producing
accurate results. Thus, this system aims in providing faster
and quicker results for brain tumor characteristics.

III. EXISTING SYSTEM

In existing system identifying the patterns is high
complex, and for each process it takes up a longer time to
generate results. The result may also leads to unpredictable
results. Because in this system needs higher resources for
processing. Comparison is made with all cases. After
finishing the comparison, they produce the results. Hence
it takes up long time and to inaccurate results.

IV. PROPOSED SYSTEM

In proposed system, implements a new strategy called
PTPSA (Piecewise- Triangular Prism Surface Area) to
overcome the drawbacks of the existing system and
enables in providing a faster and accurate result analysis
and organize them. It uses a less processing of memory for
evaluating results and provides faster results with greater
accuracy. It implements Support Vector Machine (SVM)
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for classifying tumor regions from non-tumor regions
which leading to better robustness and applicability in
uncertain contexts.

V. PTPSA ALGORITHM

Fractal dimension (FD) is a real number that describes
the fractal property of the object. There are several
different methods to calculate the FD, Such as box-
counting, modified box-counting, piecewise modified box-
counting and Piecewise Triangular Prism Surface Area
(PTPSA). We have successfully investigated using
PTPSA method to compute the FD to discriminate the
tumor region in single modality MRI.

PTPSA algorithm, an image is first divided into several
equal-sized rectangular sub-images with each sub-image
has a side length of r. For each of these sub-images, the
intensity values of four corner pixels such as p1, p2, p3
and p4 are measured. Then the magnitudes of these
intensity values are considered as the heights in the third
dimension for each corresponding corner pixel. The
average intensity value of these four corner pixels pc is
considered as the height in the third dimension for the
center pixel of this sub-image. Thus, we can form four
triangular such as ABE, BCE, CDE and DAE as shown in
Figure and the FD is calculated as

 log
log

log
ADE ABE BCE CDES S S S

r

  


VI. SYSTEM TESTING AND MAINTENANCE

The purpose of testing is to discover errors. Testing is
the process of trying to discover every conceivable fault or
weakness in a work product. It provides a way to check
the functionality of components, sub-assemblies,
assemblies and finished product. It is the process of
exercising software with the intent of ensuring that the
software system meets its requirements and user
expectations and does not fail in an un acceptable manner.
There are various types of test. Each test type addresses a
specific testing requirement.

System testing is the stage of implementation, which is
aimed to ensuring that the system works accurately and
efficiently. System testing will be successfully achieved.
In the testing process we test the actual system in an
organization and gather errors from the new system
operates in full efficiency as stated.

Testing is done for each module. After testing all the
modules, the modules are integrated and testing of the
final system is done with the test data, specially designed
to show that the system will operate successfully in all its
aspects conditions. Thus the system testing is a
confirmation that all is correct and an opportunity to show
the user that the system works. The purpose of the system
the system to its limits. This is the final step in system life
cycle. Here we implement the tested error-free system into
real-life environment and make necessary changes, which
runs in an online fashion.

VII. CONCLUSION

In tumor characterization, differential diagnosis poses a
problem and misdiagnosis may have severe prognostic
consequences for the patient. It has various automatic
detection methods of brain tumor through MRI has been
studied and compared for the period of more than two
decades. This is used to focus on the future of
development of medical image processing in medicine and
healthcare. It described several methods in medical image
processing and to discussed requirements and properties of
techniques in brain tumor detection. It is used to give more
information about brain tumor detection. We exploit the
effectiveness of fusing fractal based features with intensity
values to segment and classify the tumor region from non-
tumor regions in multimodality pediatric brain MRI
images. This gives the excellent tumor segmentation and
classification when compared to other texture based
techniques.
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