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ABSTRACT

Brain tumor is an abnormal growth of the cells in the brain. The location, shape and region of the tumor is very
important for identifying the tumor. Even the doctors can identify these tasks with their knowledge, but, it is a
time consuming process. In order to save the time of the doctors, there is a need for the automation of the Brain
tumor segmentation. Here, we have made an attempt for developing the algorithm for Brain tumor
segmentation. lllumination normalization is an important criterion for the images, for reducing the lighting
effects on images. In order to avoid the wrong prediction of the tumor location in brain images, which was
caused due to illumination, there is a need to eliminate the illumination. So, here, illumination also considered,
while detecting the tumor. We used the preprocessing techniques Local Binary Pattern and for segmentation

used Morphological operations. The proposed algorithm is developed using MATLAB.

Keywords: Morphological operations, Local binary pattern, Threshold Segmentation, erosion,
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I. INTRODUCTION

Brain is an important part in the human body. If Brain is not functioning, then there is no proper functioning of
the remaining parts of the human body. Brain tumor is an abnormal growth of the cell in the brain, which
become an obstacle for the functioning of the brain due to the occupancy of space within the brain. Further it
leads to the damage of the blood vessels. Brain tumor is identified using several considerations like MRI scan,
spinal tap biopsy, brain angiogram, etc... Image processing techniques like image segmentation, classification,
Morphological operations..etc., are used for detecting the Brain tumor. Brain tumor is divided into two groups
based on the growth of the tumor. They are Benign and Malignant. Non-cancerous tumors are called as Benign.
Benign tumors are seldom grows back. Cancerous tumors are called as Malignant. Malignant tumors rapidly
grows and effect the surrounding brain cells, which further damage the health of the patient in a short period,
further leads to the death of the patient. Hence, identifying the brain tumor in early stage is also an important
criteria in brain tumor detection [1].

Brain tumor patients often suffer from blood clot, movement control loss, vision loss, depression, hearing loss,
behavioral changes, hormone changes, etc.. Based on the type, location and size of the tumor, the symptoms will
be affected. So, the location and size of the Brain tumor plays an important role for the individual normal
functioning. MRI images help the doctors for identifying the Brain tumor, so that, they start the treatment like
Surgery, radiation, chemotherapy based on the conditions and constraints of the patient. Using the MRI images,

doctor can identify the size and shape of the tumor. But, it consumes the doctor’s time. In order to save the time
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and burden of the doctor there is a need for the automation of the brain tumor. Segmentation is a crucial method
for extracting the interested regions in the images. For detecting the exact location of the tumor in brain images,
segmentation methods are used. There are several segmentation techniques available for obtaining the interested
region or segment of the image. Some of them are: water shed algorithm, region growing and splitting,
threshold segmentation, etc. [2].
While developing the automation system for detecting the Brain tumor, we have to remember mainly two
points.

e The identification of the Brain tumor in early stage.

e The location, size and shape of the brain tumor in brain MRI images.
Hence, based on these criteria’s, doctors can start the treatment for curing the disease.

This paper is divided into six sections. Section | deals with the introduction part. Literature survey was
discussed in Section Il. The problems of existing system and the proposed work are presented based on the
study of the literature work. System overview is discussed in section I11. LBP and Morphological operations and
the importance of the erosion and dilation are mentioned in this section. Experimental Results are shown in

section 4. Final conclusion was discussed in section 5.

. LITERATURE WORK

Several Researchers worked for the Brain tumor detection using the different Image processing techniques. Atiq
et al., proposed a stochastic method for Brain tumor. The proposed multifractal feature based brain tumor
segmentation method is compared with the Gabor-like multi scale texton feature. Novel patient-independent
tumor segmentation of tumors scheme proposed by extending the AdaBoost algorithm. Modified AdaBoost
algorithm assigns weights for the component classifiers. Experimentation was done by considering 300 images
of 14 patients[3]. A new approach fluid vector flow was proposed by Tao et. al., Fluid vector flow given better
results compared to the boundary vector flow, gradient vector flow and magnetostatic active contour.
Experiment was done on three sets of images: brain tumor MRI images, diatric head MRI images and synthetic
images[4].

Andac Hamamciet. al, presents a fast and robust tool for the brain tumor segmentation. This cellular automata
differentiate necrotic and enhancing tumor tissue content. CA based segmentation connection was established.
Furthermore, this CA algorithm compares the necrotic and enhancing tumor tissue content. Experimentation was
done on the clinical and synthetic brain tumor datasets and found 80% to 90% performance with the existing
system. Performance is done based on the computational time[5]. Anahita et al., proposed a multi scale for the
gradient vector flow algorithm, in order to solve the poor robustness against noise and lack of convergence. This
method further extended with threshold-based edge detector. This method proved as an effective method. They
found 30% improvement in the accuracy of the tumor segmentation compared to the traditional gradient vector
segmentation algorithm.[6].

In Nailahet el., proposed simple algorithms for identifying the shape and range of the tumor. They used K-
means clustering, Histogram Thresholding and Fuzzy C-Means Segmentation. They used the platform as
MATLABJ[7]. Tapas et el., used Grammatical Swarm based clustering algorithm for Brain tumor detection,

which separate the tumor from the non-diseased objects in the MR images. Brain MR images are de-noised by
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Discrete Wavelet Transform using the soft-thresholding[8]. Kimmiet. al., proposed a hybrid method for brain
tumor segmentation, which uses edge detection, watershed segmentation, morphological operations and
threshold segmentation. With this method, they found the exact location and size of the tumor in brain images.
Experimentation was done using the MATLAB.[9].

Xiaoyang et al., proposed the reliable face recognition system under uncontrolled lighting conditions. Here, they
used LBP for eliminating the lighting effects and performed the illumination normalization[10]. Shufu et al.,
proposed local pattern method with Gabor magnitude and phase for face recognition. Dimensionality reduction
is done by block based fisher’s linear discriminant. The proposed model outperforms for most of the state-of the
art approaches[11].

Based on the literature survey, we found that the existing methods developed by different researchers
concentrate on the detection of the brain tumor using various segmentation techniques like water shed
algorithm, threshold segmentation, etc. We need to consider one important criteria i.e., illumination, while
detecting the tumor. In order to avoid the wrong prediction of the tumor location in brain images, which was
caused due to illumination, Here, we used the preprocessing techniques Local Binary Pattern(LBP). Even
though, several methods proposed, but, less no of literature work found in the preprocessing step. So, here, we
made an attempt for eliminating the illumination on brain images. The effect of illumination gives an impact for

tumor in brain tumor segmentation.

I11. SYSTEM ARCHITECTURE

Fig.1 Shows flowchart for overview of the system, which deals with the step by step actions performed on the
brain MRI images for obtaining the required segmented tumor image. Experimentation was done on MATLAB

Platform

Input ErainImage

Local Binary Pattern

Morphological Operationy

Segmented Im age

Fig.1: Overview of the system
We have considered the sample brain MRI image as an input. For the input brain MRI image, we have to apply
the preprocessing step, in order to eliminate the illumination. Illumination plays an important role for the brain
image, which can cause the wrong detection of the tumor. Even the tumor is not present, it shows, the region
which was affected by the illumination as a tumor. So, there is a need to elimination of the illumination. Here,

we used Local Binary Pattern for eliminating the illumination.
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A. Local Binary Pattern

LBP is a simple classifier and it’s computationally simple. Due to these tasks, it has gained more popularity.
LBP operator is used for measuring the texture, which is the interest texture in a local neighborhood. LBP
classifier was using in many of the application like medical image analysis, face recognition, video analysis,
criminal identification etc.. Based on the performance of the LBP classifier, we have applied this LBP
technique for the Brain MRI images[11, 12].

he basic concept of the LBP is: First we have to apply the LBP operator for the 3X3 block from the leaf image.
If the pixel value at any position(except the center pixel) is greater than the center pixel then give the value as 1,
otherwise give the value is O at that location. The obtained Pixel value is multiplied by the powers of two. Sum
of these pixel values is placed at the center pixel position. Like this, we have to obtain the center pixel value for
every 3X3 block in the leaf image until it reaches the size of the image. [13, 14].

After applying the LBP for the brain MRI image, the resultant image is called as LBP image. The obtained LBP

image is given for segmenting the regions using the Morphological operations.

B. Morphological operations
Morphological operations are derived from the set theory. These Morphological operations are used for
separating the tumor from the brain image. Tumor part has high intensity. Separation of this tumor part from the
brain images, shown to be awhite spot on the screen[15].
Here, Dilation and erosion was used for filling the gaps and for eliminating the irrelevant cells from the brain
image. For binary images, dilation is best method and the relevant and broken segments are easily joined by this
dilation.
With A and B are sets in Z%, The dilation of A by B is defined by:

A@B={zI( )
Here, set B is called as structuring element in dilation.
For applying the erosion, we have to consider the structuring elements. Based on the size of these structuring
elements, we can display the required portion of the interest, which means unwanted portion is removed from

the image.

With A and B are sets in Z? The erosion of A by B is defined by:
AgB={ )
For the obtained LBP image, apply the Morphological operations. By applying these threshold segmentation,

dilation and erosion, we obtain the segmented image[16].
IV. EXPERIMENTAL RESULTS

A sample of three brain MRI images was considered for Experimentation. Experimentation is done on the
platform of the MATLAB, which is a compatible environment for the analysis of images and for the image
processing applications.

Based on the procedure discussed in section 2, first, brain MRI image is given as input and LBP is performed
for the input brain image. This LBP will identify the relationships between the neighboring pixels and select the

texture measure. The resultant image after applying the LBP is called as LBP image, which further processed for
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segmenting the image using Threshold segmentation, erosion and dilation. Dilation and erosion was used for
filling the gaps and for eliminating the irrelevant cells from the brain image.

Fig. 2 deals with the resultant images after the segmentation. For experimentation, we have considered 3 sample
Brain MRI images. The first column i.e., named as ‘a’ shows the sample of Brain MRI images. The input brain
MRI image was processed with the LBP operator and obtained LBP image is shown in the second column, i.e.,
‘b’. The third column, ‘c’ refers to the segmented tumor in brain images. This resultant image in column ¢ was
obtained by performing LBP and Morphological operation. The last column, ’d’ refers to the brain image which
is obtained by applying only the morphological operations. With these images, it clearly gives the comparison of
the resultant image obtained by LBP and Morphological operations and with the resultant image, which is
obtained by only applying the Morphological operations. Based on these results, we can find the exact location

of the tumor in brain MRI images.

V. CONCLUSION

The Proposed method deals with the brain tumor segmentation based on the preprocessing using Local Binary
Pattern and segmentation using Threshold segmentation and Morphological operations. Most of the existing
methods mainly concentrate on the detection of the brain tumor detection. Here, we proposed a method for
elimination of illumination effects by using local binary pattern in order to obtain the exact location for the
tumor. Wrong detection of tumor may lead to collapsing of patient health. The location of the tumor has an
effect on the normal functioning of human. Finally, Morphological operations applied for the occurred LBP
image, for obtaining the segmented image. The proposed method has compared with the existing Threshold
segmentation method based on Morphological operations. The proposed method was giving the exact location
compared to the existing methods.

In this paper, presented the brain tumor detection based on the preprocessing technique LBP. There are several
variations for the LBP techniques. Further, this system can be extended by using the extended LBP methods.
Clustering methods are also used for segmenting the images. Hence, this system can be further extended by

using different clustering methods.

Fig.2: Sample MRI Images and their outputs using LBP and Morphological operations.
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