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ABSTRACT

The field of biomedical diagnosis has become very important in the evolution of medicine, and especially for the
detection of cancer cells. In this paper, we will develop an algorithmic treatment by segmentation, using elements
of mathematical morphology. The aim of our work is to obtain a maximum rate of recognition of leukemia. Our
algorithmic diagram can segment, detect, characterize and describe cancerous blood cells (leukemia). This
proposal is an important task in the interpretation and diagnosis of pathologies for hematologists. The
experimental results applied on our microscopic medical images are encouraging for the identification of
abnormal blood cells generally, and the distinction of leukemia especially, which shows the efficiency and
rapidity of our algorithmic system.
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1. INTRODUCTION

Cancers including leukemia and lymphoma can cause uncontrolled growth of an abnormal type of blood cell in the
bone marrow, resulting in a greatly increased risk for infection and or serious bleeding Many cancers such as
leukemia and lymphoma can cause uninhibited growth of an atypical type of blood cell in the bone marrow, which
results in a significantly increased risk for infection and/or serious bleeding. There is not bad there are a many
approaches in the literature used to identify as leukemia, V. Piuri et al. (1) proposed a method to automatically
detect and classify Leukocytes into its subclasses, M. D. Joshi et al. (2) for segmentation and classification of white
blood cells, S. J. Mishra, and A. P. Deshmukh (3) used Matlab to detect leukemia, Q. Wang et al. (4) for Identifying
white blood cells and classification, and (5) they showed automatic detection of leukemia by segmentation, operated
for the purpose of identifying or detect cancerous cells, but it remains the implementation of algorithms always
limited with the various techniques This paper proposes a method of segmentation based on the morphological
operators (6) to detect leukemia. This study focuses on the develop tools for the processing and analysis of
microscopic medical images by the morphological operators is to extract from images acquired, the information
useful for the diagnosis, reveal details difficult to collect to the naked eye, while avoiding the creation of artifacts,
falsely informative. For this, the processing uses of algorithms, which allow you to act on the scanned image, this
algorithmic processing composed essentially of the tools of mathematical morphology (7). This last is a
methodology of image processing based on concepts, contains basic bricks (elementary operators) in a mathematical
context varied.
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2. MATERIAL AND METHODS

2.1. Research design and setting

In this section, we present our medical context with some basic concepts to understand the results of our work, and
then we begin the explanation of mathematical morphology, and we will conclude with the description of
algorithmic processing proposed in this paper.

2.2. Context medical

White blood cells are a vital component of the blood system, which also contains red blood cells (8), platelets, and
plasma. Even though they only account for as little as 1 percent of your blood, the impact that white blood cells have
on your body is very significant. White blood cells, which are known as leukocytes, are essential for maintaining
health and protection to your body. Consider white blood cells as your immunity cells. In a sense, they are in a
continuous war against any invasion from illness or disease. They run through your bloodstream seeking out viruses,
bacteria, and other foreign invaders that threaten your health. When a part of your body is suffering and a particular
area is under attack, white blood cells charge into battle to help destroy the injurious substance and prevent illness.
Your blood and lymphatic tissues store your white blood cells which are originally formed inside the bone marrow.
Because some of your white blood cells have a lifespan of only one to three days, your bone marrow must constantly
produce them.

2.3. Mathematical Morphology

The basic idea behind all the operators in mathematical morphology is to compare the set of objects to analyze
another object of known form called the structuring element. The structuring element is a geometric figure simple to
form known or arbitrary which can be a circle, a segment, a square or a triangle. The Form and the dimension of the
structuring element noted K, allow you to extract specific forms when it is contained in a part of the whole X or of
its complement (9). By convention, it affects : 1) Value O if the point is ignored ; 2) Value 1 if the point is taken into
account ; 3) X: for the center. Two examples of structuring element as simple as represented on the Figure 1. The
Mathematical Morphology allows analyzing the image under two aspects (10): 1) Either as a set of forms taken on a
background; it is then of the binary morphology where the transformations apply to the whole X or to its
complement X; 2) Either as a function of grey levels; it is then to the morphology in grayscale where the
transformations by analogy with the binary morphology, apply to the whole, bounded by the graph of the function
I(x,y) in grey levels.
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1 X 1 1 X 1
1 1 1 0 1 0
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Figure 1: Structuring elements: (a) [8 connexities], (b) [4 connexities]

2.4. Algorithmic processing

In this section, we present detailed steps of our proposed systems, to obtain a final result that shows the detection of
abnormal cells. It typically starts with a median filter pre-processing step and then applying a different morphologic
operator, which allows us to segment the original image and detect cancerous cells, Figure 2 describes the sequence
of algorithmic processing more clearly.

2.4.1. Preprocessing

We have worked on images downloaded from (11), set of medical images is to use the blood cells of patients with
leukemia. The median filter is normally used to improve image quality and reduce noise in our image.

2.4.2. Morphologic operator

Binary images might comprise of many imperfections, particularly the binary regions produced by simple
thresholding, which are distorted by noise and texture (12, 13). Morphological image processing endeavors to
remove these imperfections by accounting for the form and structure of the image. Morphological operators
frequently take a binary image and a structuring element as input and integrate them using a set operator
(intersection, union, inclusion, complement). Objects in the input image are processed based on characteristics of
their shape, which are encoded in the structuring element.

Page 89



http://www.ActaHealthMedica.com

2.4.3. Leukemia detection
For better visualization of abnormal cells (leukemia), we applied the morphological elements with a basic
segmentation.

Original image

, ‘ Resizing + Conversion to grayscale } . Median filter 17 .| Morphologic operator
ﬁ |

Leukemia detection

Figure 2: diagram of the proposed algorithm processing

3. RESULTS
In this section, we show the different results obtained after testing carried our algorithmic processing Matlab.

3.1. Step 1: Read image + resizing + conversion to grayscale (Figure 3).
It is necessary to resize the original image 256 * 256 to facilitate algorithmic processing which results after we
convert the RGB image to grayscale to process the result by morphological operators.

3.2. Step 2: Filtering (Figure 4)
A preprocessing step essentially based on filtering, we used median filter to reduce noise and improve its quality of
image.

3.3. Step 3: Morphological operators (Leukemia detection) (Figure 5).
For better visualization of abnormal cells, we applied the morphological elements. The result shown in (Figure 5)
gave a good detection of the class that displays the target objects (abnormal cells) with different colors.
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Figure 3: (a) Original image, (b) Grayscale image
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Figure 4: Image filter

Figure 5: Application of morphological operators (Leukemia detection)

4. CONCLUSIONS

In this paper, we exploited the operators of mathematical morphology for our proposed system for the detection of
abnormal blood cells, we have been able to create a biomedical diagnostic aid tool that allows us to transmit clinical
information, accurate and clear in the form of processed images to facilitate the identification of cancerous blood
cells and help doctors (hematologists) to follow the evolution of leukemia. Our proposed method has produced
remarkable and satisfactory results. We are considering the development of biomedical instrumentation from this
diagnostic aid system and integrating into microelectronics based on reconfigurable technologies.
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