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Abstract: Current researches in medical diagnosis, chemotherapy, surgery and medical therapy need, use bio-images to detect diseases.
Research objective is to increase the recognition rate of abnormal blood cells. For that, we have employed some morphological
operators. We have developed an algorithmic processing which essentially focuses on the detection, the description, and characterization
of abnormal objects. The proposed approach facilitates the interpretation and the pathologies diagnostic of the abnormal blood cells.

Experimental results which are adopted by the proposed method are very satisfactory for cancer cells detection.
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1 Introduction

In the medical field, the use of image processing is
considered as an indispensable tool due to its techniques
for images automatic analysis or semi-automatic using
computer systems. These systems allow getting a new
way of thinking by obtaining new quantitative and
objective measurement techniques. The challenge of
computer systems is to help the doctors to secure their
diagnosis, thus to make it more reliable a. The advantages
are very numerous: the establishment of a reliable
diagnosis can improve significantly the quality of the
cancers screening and thus to foster the prevention. The
aim of these systems is to model and to develop tools for
the processing and analysis of medical images using the
morphological operators to extract from them the useful
information to do the diagnosis or to reveal details about
an organ. For that, researches focuses on the use of
mathematical morphology approaches based on the
concepts of aggregation. Since their appearance in 1964,
theses methodologies know a growing success and
contribute to garnish. These methodologies have been
introduced by Matheron [1] where it is considered as a
basic theory for the analysis of space structures. It is
called morphology in the sense that it allows to analyze
the forms and the surfaces of objects, and mathematics in
the sense in which the analysis is based on the theory of

ensembles (topology). The morphological operations aim
to simplify the images and preserving at the same time
their essential shape characteristics by removing the
unnecessary Residues [2]. They have been used in various
areas like in the recognition of objects, the enhancement
of images, and the texture analysis [3], the extraction of
the primitive and the determination of the rules placement
of these primitives [4]. They have been also used in
remote sensing and in materials characterization.
Actually, the mathematical morphology provides
powerful tools (filtering, segmentation) in all disciplines
where the quantitative analysis of images is needed.
Although, Due to its advantages, the mathematical
morphology is widely used in several fields are, especially
for medical purposes like in the surgical, the diagnostic or
for therapeutic practices [5—7]. One of the most important
medical applications is the detection of abnormal cells to
help the diagnostic of cancerous cells. This problem have
been aborted with different methods, in [8] the analysis
textural is used for automatic detection of leukocytes we
can find a review on the imaging and cancer in [9] As
well the authors of [10]. Have proposed a method for the
detection of colon cancer automatic using the extraction
of GLCM textures and support vector machines (SVM)
for classification. This method achieves an accuracy of
96.67 % to differentiate cancerous and non-cancerous
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Fig. 1: Blood cell

cells. The detection of the brain tumor using networks of
neurons have been proposed in [11]. This article proposes
a new approach of abnormal blood cells detection by
combining many mathematical morphology operations of
image analysis [12-14] . We have applied our tests on
samples of bio-images (blood cells) in the aim to identify
anomalies (its size, shape or even its position) [15] the
proposed approach provides an effective means to
characterize the properties of the leukemia at the level of
blood. We have measured the texture [16] of information
at different points in time to allow tracing the disease
progress and assessing the effectiveness of our method.
The rest of this paper is organized as follows: In Section 2
illustrates the medical context of our work. In Section 3,
we explain the details of our proposed approach. Section
4 reports the experimental results, and Finally, Section 5
presents the conclusion and the prospects of this work .

2 Context Medical

In this section, we present the medical context [17-19] in
relation to our work. The morphological operators used in
our study rely on the knowledge of the characteristics of
abnormal blood cells (leukemia) [20]. The blood is
composed of blood cells in suspension in the plasma (as
shown in the Figure 1.). The whole is content in the blood
vessels.

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.

3 Proposed Approach

In this part, we illustrate the progress of our proposed
algorithmic processing until obtaining a final result which
visualizes the detection of abnormal blood cells. First, we
begin classically by a step pre-processing which consists
on filtering the input image, then we proceeded to the
calculation of a gradient magnitude. After that, the
implementation of the different morphological operators
is carried out, the general organization of our proposed
algorithm for abnormal blood cells detection is
represented in the diagram of Figure 2. In what follow, we

e P Filtering
Resizing ‘ Conversion grayscale (Sobel)

‘ Output image ‘ ‘ Opening-closing by reconstruction ‘ Morphological
gradient

Fig. 2: Block diagram of algorithmic processing

‘ Input image ‘

will define in detail each step of our algorithm:

3.1 Display and resizing the image processed +
conversion to grayscale

This step consists on performing the next operations on
our the image:

—-Loading a medical reach the
lymphoma) in RGB.

—Making all images at the same size of 256*256 to
facilitate the next manipulations.

—Converting the RGB image into grayscale.

image (patient

3.2 Filtering (operator Sobel)

This step is very essential to prepare the image for the
next phases. Hawses have used the operator ’Sobel’ to
accomplish the task of filtering. We have choose this kind
of filter because it can help us in the determination of the
morphological gradient. We use the grayscale image, to
extract each of vertical and horizontal contours from the
two masks of Sobel. The resulting image is the module of
the gradient where the most clearer pixels indicate the
contours. Then, a threshold is defined as to show the
contours in white.

3.3 Calculation of morphological gradient

—The gradient gives information about the existing
variations in the image. There are a considerable
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number of techniques for calculating the discrete Original image
gradient. In most cases, the gradient is calculated
through a convolution product. The evaluation of the
different approaches shows that they all produce
similar results for the majority of applications [21].

—In others words, the gradient is a vector characterized
by its amplitude and its direction. The amplitude is
directly related to the amount of local variation in the
gray levels. The simplest method to estimate a
gradient is therefore to make a calculation of
one-dimensional variation, by having chosen a given
direction. We calculate the gradient as:

Ga(x,y) = (i Wa)(x,y) )

Where W, designates the operator to bypass in the
direction of d and * the product of convolution.

Grayscale image

Original image

Fig. 4: Image converted to grayscale: (a) original image
and (b) grayscale image.

Fig. 3: The processed image

Gradient magnitude

Gy(x,y) = Sum; = —m,+mSum; = —n,+nl (x+i,y+1i)

2
In this discrete version, the size of this operator is given
by the Torque (m,n)). Except in very particular case,
we always putm =n

3.4 Morphological operators

The basic operations in mathematical morphology are the

erosion, dilation, opening and closing. In our proposed

algorithm we operated by using the opening and closing Fig. 5: Using morphological gradient
by reconstruction, reconstruction of morphological and

squelettization to clean the bottom of the image and be

able to detect the target objects.

—The dilatation of an image f by a structuring element
k, denoted by f @&k, is defined by:

(f @k)(x,y) = max{f(x+m,y+m)Sk(m,n)} (3)

For any (m,n) € k and(x + m,y + n) € F. For
any(m,n) € kand(x+m,y+n) € F
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Fig. 6: Abnormal blood cells detection using opening-
closing by reconstruction.

—The erosion of f by k , denoted by f Sk, is defined by:
(fek)(x,y) =min{f(x+m,y+n) Sk(m,n)} (4)

For any (m,n) € kand(x+m,y+n) € F

—The opening and closing are defined from these two
basic operations. The closing is a dilation followed by
erosion using the same structuring element while the
opening is the application of erosion followed by
dilation.

—The algorithmic processing proposed contains other
features of the Mathematical morphology as the
opening and closing by reconstruction, the latter are
more effective to eliminate the small imperfections
without affecting the overall shapes of objects so we
can transmit information accurately concerning the
state of leukemia and their developments to
hematologists.

3.5 Database

We have worked on images downloaded from [22]. We
took a sample of blood cells affected by the leukemia
(cancer of blood). The obtained results using our

morphological algorithm on this image is represented in
the Figure 3.

4 Results and Discussion

4.1 Preprocessing
4.1.1 Convert RGB image to grayscale

In practice, the algorithms of the mathematical
morphology are rarely applied directly to the RGB image.

This last is first (256*256 in our case), then a grayscale
conversion to apply the morphological operators is
performed .The result of this operation is represented in
the Figure 4.

4.1.2 Filtering and Morphological Gradient

As described before, this step is based on the calculation
of morphological gradient using the Sobel operator. We
note that the obtained result shows the classes of the
different elements compounds of the cell with a detection
of storyteller for the objects in the white circle. The
visualization of abnormal cells a little bite fuzzy as
represented on the Figure 5.

4.2 Abnormal blood cells detection

To ameliorate the visualization of the abnormal blood
cells, we have applied the elements basis morphological
operations in a different way. We have performed an
opening by reconstruction (erosion + reconstruction
morphological) and a closing by reconstruction (dilation
+ morphological reconstruction). The obtained result
(Figure 6.) shows that we have obtained an efficient
detection of the targeted objects (abnormal blood cells).

4.3 Application on other images

We have also tried our proposed algorithm on various
images to show that our algorithm can be applied for
different images. We have obtained a satisfactory result as
shown in Figure 7.

5 Conclusions

In this paper, we have proposed a new algorithm for
abnormal blood cells detection based on a Mathematical
morphology approach. Our method able to detect
abnormal cells for diagnostic aid (hematologists)
distinguish between cancerous and healthy [23]. The
proposed approach in this work detected abnormal blood
cells. It has produced remarkable results on the use of
different morphological operators. We will to several
apply our approach on types of cancerous cells..
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Fig. 7: (a),(e) Original image; (b),(f) Grayscale image; (c),(g) Morphological gradient; (d),(h) Abnormal blood cells
detection.
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