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Abstract: In the field of medicine, the blood cancer is found to be most hazardous as it affects the blood, bone
marrow, lymph and lymphatic system. Among the three, most common types of blood cancer is leukemia and
is found to be more prevalent. Leukemia is either acute or chronic. In persons with ALL, lymphoblasts are
overproduced in the bone marrow and continuously multiply, causing damage and death by inhibiting the
production of normal cells..  It is estimated that there will be 6,250 new cases of acute lymphocytic leukemia and
an estimated 1,450 people will die of this disease in 2015. In the proposed methodology, the acute lymphocytic
leukemia is detected by image processing technique using MATLAB. The electron microscope images are used
as source images. The image processing involves contrast enhancement and segmentation for detecting the
cancer cells in the blood and generating the results in a less span of time.
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INTRODUCTION

Acute lymphoblastic leukemia (ALL) is a fast-
growing cancer where white blood cells called
lymphocytes that crowd out bone marrow [1], preventing
it from making the normal red blood cells, white blood
cells [2] and platelets that your body needs. The signs
and symptoms of ALL are generalized weakness and
fatigue, Anemia, dizziness, Frequent or unexplained fever
and infection. Weight loss and/or loss of appetite [3].
Excessive and unexplained bruising, Bone pain, joint pain
(caused by the spread of "blast" cells to the surface of the
bone or into the joint from the marrow cavity),
Breathlessness, Enlarged lymph nodes [4], liver and/or
spleen.

A bone marrow biopsy provides conclusive proof of
ALL As ALL is not a solid tumor; all acute leukemia’s
(including acute myelogenous leukemia, AML) used the
French-American-[5] British (FAB) classification, in which
ALL was classified as: Fig. 1: Block Diagram

ALL-L1: small uniform cells Treatment for acute leukemia can include
ALL-L2: large varied cells chemotherapy [6], steroids, radiation therapy, intensive
ALL-L3: large varied cells with vacuoles (bubble-like combined treatments (including bone marrow or stem cell
features). transplants) and growth factors.



rgb2gay

Middle-East J. Sci. Res., 24 (S1): 263-267, 2016

264

Methodology: Electron microscopic images of the blood
cells are processed for the detection of cancer cells in the
blood using MATLAB. The overall processing technique
is as given in Fig. 1.

Algorithm Used for Detection for Cancer Cell:

Step 1: Input the image

Step 2: Convert the RGB image to gray

Step 3: Form histogramic equivalent for Contrast
enhancement. Fig. 2: Sub-diagram of pre-processing

Step 4: Apply Watershed Segmentation for Cancer Cell
detection.

MATERIALS AND METHODS

Patient: The Source Images were obtained from Stanley
medical college under the guidance of Prof.Dr.Valarmathi
that includes 1 normal image of 4years old male and 1
abnormal image of 55 years old male

Schematic of the Study
Software Used
Pre-Processing: Image pre-processing is a technique by
means of which signal to noise ratio and image quality can
be improved that will  be  helpful  in  further  processing.
In this paper pre-processing stage involves Contrast
Enhancement that fairly improves the image quality [7].
The functions performed by preprocessing are listed
below and given diagrammatically in Fig. 2. Fig. 3: Conversion To gray scale

Gray scale conversion
Contrast Enhancement the contrast that is providing uniform distribution of

Conversion to Gray Scale: A grayscale image is area with low contrast to  gain  contrast.  In  order to
supposed to contain only ‘Gray’ color where the red, create a histogram from an image, the imhist function is
green and blue color components are said to have same used.  Contrast   enhancement   can   be   performed by
intensity values and so processing becomes flexible when the histeq function. At first the gray scale image is taken
we specify only a single intensity value for each pixel, and its histogram plot is developed as in Fig. 4 then by
instead of taking three intensity values needed to be using histeq a histogramic equivalent for that image is
specified for each pixel in a color image. Microscopic produced as in Fig. 5 and its respective plot is shown in
images are found to possess the primary colors (RGB). So, Fig. 6.
for further processing, it must be converted to grayscale
image as shown in Fig. 3. Watershed Segmentation: Image segmentation is the

Forming Histogramic Equivalent: A histogram is a based on pixel intensity values. With respect to our paper
method of graphically representing the distribution of we are using marker controlled watershed segmentation as
data and Histogram equalization is  an  way  of  enhancing shown in Fig. 7.

brightness throughout the image that results in making

process of providing a derivative of a complete image
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Fig. 4: Histogram plot of Gray Image

Fig. 5: Histogramic Equivalent means of using the Sobel edge masks, imfilter and some

Fig. 6: Histogramic Equivalent Plot paper  we  will  be  performing   morphological  techniques

Fig. 7: Sub-diagram for Segmentation)

Fig. 8: Gradient Magnitude

Gradient Magnitude Formation: Gradient depicts
characteristics relating to the property of an object. By

simple arithmetic operation the gradient magnitude is
formed. The gradient will be high at the borders of the
objects and low inside the objects as in Fig. 8.

Watershed Transform: The term watershed refers to a
ridge that divides areas based on different pixel
intensities. By employing watershed transform the
gradient image is converted into RGB image with unique
labeling based on intensity values as shown in Fig. 9.

Marking the Foreground Object: A variety of procedures
can be employed to detect the foreground markers. In this
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Fig. 9: Watershed Segmentation

Fig. 10: Opening of Watershed Segmented Image) such as opening as shown in Fig. 10. Followed by

Fig. 11: Reconstruction of Opened Image span of time.

Fig. 12: Opening and Closing)

Fig. 13: Reconstruction of Opened and Closed Image)

reconstructing the opened image as in Fig. 11 and
cleaning by means of closing the image as in Fig. 12.
Finally by means of reconstructing the opened and closed
image the cancer cell is detected and it is shown in Fig. 13.

CONCLUSION

The proposed methodology aims to detect the cancer
cells in the blood from microscopic images. The detected
cancerous lesion is then segmented using image
processing algorithms and displayed. Thus through this
thesis an attempt has been made to detect the cancer cell
in blood at an early stage by image processing that would
help and assist pathologist by providing detailed analysis
of the cancer cell and in producing accurate results in less
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