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Abstract—In this paper we are comparing our proposed
intelligent approach using Genetic Algorithm (GA) for automatic
brain tumor detection in MRI brain images with the existing
intelligent approaches. This uses “Relative Localization
Weighted F-measure” (RLWF) [2], which attempts to
acknowledge the worth of individual localizations made by the
genetic program. The fitness function is based on precision and
recall which always guaranty the best results. We use the images
in the MICCAI BRAT 2012 database [3], a well-known and
recent public dataset, to do our experiments. In this database,
there are 30 subjects MRI brain images with T1, T1 contrast, T2
and FLAIR parameters. On observing results, it can be seen that
GA based tumor segmentation algorithm is capable of detecting
the tumor points.
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I. INTRODUCTION

A brain tumor is any intracranial tumor created by
abnormal and uncontrolled cell division, normally found
anywhere in the brain. Benign brain tumors have clearly
defined edges and contain cells that look healthy, just like
normal cells [1] [2]. They tend to grow slowly, are not
likely to spread, although these tumors may cause harm if
they start to interfere with normal brain function. On the
contrary, malignant brain tumors have irregular borders,
multiple protrusions and made up of abnormally shaped
cells [1] [2]. The MR brain image segmentation is an
important and challenging problem confronting grain
mapping [1]. Accurate classification of magnetic resonance
images according to tissue types of grey matter (GM), white
matter (WM), cerebrospinal fluid (CSF)[7] at voxel level
provides a means to assess brain structure. Lachmann et al.
have proposed brain tissue classification from MRI data by
means of texture analysis [4]. Xuan et al. suggested
statistical structure analysis for MRI brain tumor
segmentation [5]. Kupinski et al. [6] developed two seeded
lesion segmentation techniques. Li et al. [7] have developed
a segmentation method that uses probability to determine
segmented contours. The present work is continuation of
our earlier work based on theory of shape [8]-[9] related to
gradation of benignancy of tumor in tissue region.

Il. PROPOSED METHOD
The GP system described above is used for the problem
of tumor detection from MRI brain images. The two main
features used here are mean and standard deviation. Figure
1 shows the work flow of our system. The fitness function,
was used for object localization using GP. We used the

82

“Relative Localization Weighted F-measure” (RLWF) [2],
which attempts to acknowledge the worth of individual
localizations made by the genetic program. Precision refers
to the number of objects correctly detected by a GP system
as a percentage of the total number of object detected by the
system. Recall refers to the number of objects correctly
detected by a system as a percentage of total number of
target objects in a data set.
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Fig 1. Work flow of the system
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In this approach, the learning/evolutionary process is
terminated when one of the following conditions is met:

1) The detection problem has been solved on the training
set, that is, all objects in each class of interest in the training
set have been correctly detected with no false alarms. In this
case, the fitness of the best individual program is zero.

2) The number of generations reaches the pre-defined
number, max-generations. We use the images in the
MICCAI BRAT 2012 database [9], a well-known and
recent public dataset, to do our experiments. In this
database, there are 30 subjects MRI brain images with T1,
T1 contrast, T2 and FLAIR parameters. The dataset also has
tumor annotation images. First, we read these images with
toolkit available and converted those images in “PNG”
format. Then, they were used in the experiments of tumor
detection. On observing results, it can be seen that GP based
tumor segmentation algorithm [10] is capable of detecting
the tumor points.

I11. COMPARATIVE STUDY

We have compared the experimental results of our
system with other intelligent techniques. Following are the
details of the same. In [6] Arpita Das et.al., present an
attempt taken to determine the degree of malignancy of
brain tumors using artificial intelligence. The suspicious
regions in brain as suggested by the radiologists have been
segmented using fuzzy c-means clustering technique.
Fourier descriptors are utilized for precise extraction of
boundary features of the tumor region. As Fourier
Descriptors introduce a large number of feature vectors that
may invite the problem of over learning and chance of
misclassifications, the proposed diagnosis system efficiently
search the significant boundary features by genetic
algorithm and feed them to the adaptive neuro-fuzzy based
classifier. In addition to shape based features, textural
compositions are also incorporated to achieve high level of
accuracy in diagnosis of tumors. The study involves 100
brain images and has shown 86% correct classification rate.
In [5], Myung-Eun Lee et.al. described a segmentation
method for brain MR images using an ant colony
optimization (ACO) algorithm. This is a relatively new
meta-heuristic algorithm and a successful paradigm of all
the algorithms which take advantage of the insect’s
behavior. It has been applied to solve many optimization
problems with good discretion, parallel, robustness and
positive feedback. As an advanced optimization algorithm,
only recently, researchers began to apply ACO to image
processing tasks. Hence, we segment the MR brain image
using ant colony optimization algorithm. Compared to
traditional metaheuristic segmentation methods, the
proposed method has advantages that it can effectively
segment the fine details. In [4], in order to segment and
register multimodality rigid medical images, they have
proposed both Bayes theory and a maximum likelihood
framework with a DAEM algorithm. First, they have
performed segmentation using fast matching and the
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geometric deformable model and extracted the surface of
the object from a segmented volume data. Then, the
likelihood function for the intensity of the transformed node
was obtained with the Gaussian mixture distribution.
Second, they performed the DAEM algorithm to estimate
optimal parameters of the transformation. We defined a
Qfunction computed from the parameters of GMM for
intensities of object regions of two given images. Then, they
have used the Q-function as the criterion for the final
registration. Experimental results showed that the proposed
method had great potential of segmenting and registering
rigid volume images given by multimodality instruments.

IV. EXPERIMENTAL RESULTS

It is observed that in the case of Ant colony method [5],
the results are highly dependent on the number of iterations
performed. According to the iteration times, the white
matter is segmented well after two hundred iterations for
T1-weighted image. And also, the gray matter is segmented
well after two hundred iterations for T2-weighted image.
Hence the segmentation result using the proposed ant
colony optimization algorithm is more robust than the other
method. In the case of fuzzy logic applied with GA in [6],
the introduced a computer-based robust procedure to detect
and classify lesions in MRI (both T1 & T2 weighted) and
CT brain images. This classification technique concerns
about the prediction of the disease either towards
benignancy or malignancy using machine intelligence. The
proposed method introduces GA for searching four
significant Fourier shape descriptors that are able to
represent the particular class/group of the tumors.
Combination of both shape based and texture based
classification also improves the decision accuracy on
benignancy/malignancy gradation of the tumors. This study
involves 100 brain images and has shown 86% correct
classification rate. As compared to theses techniques our
technique, we have used the images in the MICCAI BRAT
2012 database [2], a well-known and recent public dataset,
to do our experiments. In this database, there are 30 subjects
MRI brain images with T1, T1 contrast, T2 and FLAIR
parameters. The dataset also has tumor annotation images.
First, we read these images with toolkit available and
converted those images in “PNG” format. Then, they were
used in the experiments of tumor detection. On observing
results, it can be seen that GP based tumor segmentation
algorithm is capable of detecting the tumor points. There
may be requirements of some post processing for the
segmentation of tumor around the detected tumor points.
This shows the appropriateness of the evolutionary
algorithm in the segmentation of MRI images for the tumor
localization.

V. CONCLUSION
We have presented a novel segmentation system of tumor
detection using genetic programming. This is an approach
that has not been used before. It has used a very powerful
tool which has recently emerged to solve difficult
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classification problems, namely, Genetic Programming.
This approach has proved to work sufficiently well with
different types of tumors of against contrasting and
uncluttered backgrounds. We have used publicly available
dataset of brain tumor MRI image for studying the effect of
the new algorithm. The results obtained for tumor
localization proves the appropriateness of this approach.
There may be requirements of some post processing for the
segmentation of tumor around the detected tumor points.
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