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ABSTRACT 

Leukemia is a blood cancer, which usually origins in the bone marrow and affects the body’s ability to fight 

against infection. In India fewer than 1 million cases of leukemia are reported every year. Some of the common 

symptoms are skin rashes, bleeding, feeling tired, fever and increased risk of infections. It is very important to 

detect leukemia at early stages.  Traditional methods (such as microscopic analyses of blood smears) of 

detecting Leukemia are time consuming, not cost eff ective and totally dependent on medical personnel. To 

overcome these drawbacks we propose an automation algorithm using image processing for the detection and 

classification of Leukemia using processing tool MATLAB. In this process inputs are the microscopic images, 

and these images are processed using image processing techniques such as Image enhancement, segmentation, 

feature extraction and classification. 
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I.INTRODUCTION 

Leukemia is a name of a blood disease; it is a cancer of blood cells. Leukemia disease grows very rapidly hence 

it has to be detected as early as possible. It originates in bone marrow when bone marrow produces large 

number of white blood cells or abnormal White Blood Cells. Leukemia has four major types:  Acute 

Lymphocytic Leukemia (ALL), Acute Myelogenous Leukemia (AML), Chronic Lymphocytic Leukemia (CLL) 

and Chronic Myelogenous Leukemia (CML)(3). 

Leukemia is detected manually by experts under microscope. This manual examination method   is costly, time 

consuming and totally depends on operator’s knowledge and skills. Detection through Digital image processing 

overcomes the above problems. Digital image processing requires images as the primary input, and do not 

require expensive lab equipments. 

To automate the process of detection of leukemia many image processing algorithms have been developed. This 

system takes microscopic blood smear images as their input. Depending on type and quality of the image 

various image processing techniques are used to get desired output. Various techniques such as image 

enhancement, segmentation, feature extraction and classification are used to detect and identify the leukemia 

types. All this study shows that the segmentation of the image is the most important step in leukemia image 
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processing. The accuracy of results of next steps (feature extraction and classification) is based on segmentation 

output.  

Sos Agaian, Monica Madhukar, and Anthony T. Chronopoulos, in[1] proposed a technique to automatically 

detect  and segments AML in blood smears using  k-means segmentation algorithm. Romel Bhattacharjee and 

Lalit Mohan Saini in[2], proposed a method to detect Acute lymphoblastic leukemia. For classification a set of 

features which include Area, Perimeter, Circularity, and Form Factor of a cell is constructed.  Mashiat Fatma, 

Jaya Sharma in[3], suggests  neural network for  classification.  

II. PROCESS OVERVIEW 

Fig. 1, shows the steps involved in the proposed system. 

 

Fig. 1.  Basic block diagram of proposed system. 

2.1 Image Acquisition 

The input to the proposed system is the microscopic images of blood smear. The system is trained using a set of 

different types of leukemia images. These images are the RGB images. In MATLAB RGB images are stored as 

3 dimensional arrays. So working with this matrix data in MATLAB is easier. Database of  different types of 

leukemia images is taken from online database. 

2.2 Image Pre-processing 

Pre-processing is the step of image processing which makes the given image most suitable for the further 

processing steps. In this images are enhanced. Depending upon the results needed many pre-processing 

techniques can be used for removing the noise, for improving the quality of image for adjusting the contrast etc. 

In this case it is the color conversion. The RGB image model is represented in the HSI model to enhance the 

diff erent colors in the image, in order to diff erentiate those colors. 

2.3 Segmentation 

Segmentation is the process of diff erentiating objects, colors, patterns or textures within an image itself. The 

main purpose of segmentation step in image processing is to obtain a particular part or objects from the entire 

image. Accuracy of feature extraction and classification depends on the segmented output. There are various 

segmentation algorithms but the k- means clustering algorithm is most widely used. In this proposed system k-

means algorithm is used. The number of clusters (k) in this case is taken 4. 
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2.4 Feature extraction 

In this step different types of features of the segmented image are extracted.  Features that contain important 

information are selected to get desired output. In this proposed system it requires multiple features for better 

classification. Features that are extracted in this project are Energy, Correlation, Sum Entropy, Diff erence 

entropy, entropy, information measure of Correlation, Contrast, and Correlation etc. 

2.5 Classification 

Based on the features that are extracted for different types of leukemia the classifier is trained. A classifier 

assigns an identity to the inputted image based on the trained known classes. Classification in this proposed 

system is done using Neural Network.  

III.EXPERIMENTAL RESULTS 

Leukemia images obtained from online database and from Goa Medical College are used as input images. And 

pre-processing and segmentation steps are performed on these images. GUI is created to execute the steps of 

code step wise and to make it user friendly. First the RGB image is converted into HSI model. Then k-means 

algorithm is used to segment the image into diff erent parts. Following fig.2 shows flow chart of the performed 

steps. 

 

Fig. 2.  Flow chart of the proposed system. 

Graphical User interface has been created in order to make it user friendly. Fig 3 shows the pop up that comes 

after running the code. 
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Fig. 3.  GUI created for detecting Leukemia. 

It shows four buttons that are select image, RGB to HSI, k-means clustering and infected cluster. At first only 

“select image” is enabled. It allows browsing and selecting the desired image. After selecting the image “RGB 

to HSI” gets enabled.   

 

 

 

Fig.4.  RGB to HSI conversion of selected image. 

 

After clicking on “RGB to HSI” we get the output as shown in fig 4. It gives HSI equalized, hue, saturation and 

intensity images of the selected leukemia image. Out of all these images Saturation image enhances and 

represents the required cells from entire image. This saturation image is used for finding the correct cluster. 
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Fig. 5. k-means clustering segmentation output, for k=4. 

After selecting “k-mean” we get the output as shown in fig 5. Fig 5 shows segmented output of the selected 

image. The image is represented in four(k=4) clusters.  The value 4 is selected by experimenting and checking 

for all the images of dataset. 

After this step the “infected cluster” button enables. After selecting “infected cluster” it gives the correct cluster 

which we required for further classification. Fig. 6 shows the output. 

 

 

Fig. 6. Detected cluster of Acute Myelogenous Leukemia (AML) cells. 
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Fig. 7. Detected cluster of Chronic Myelogenous Leukemia (CML) 

Fig. 7 shows the detected cluster of CML image. 

IV.CONCLUSION 

As presented in this paper an automation system has been designed for the detection and classification of 

leukemia cells. Proposed system has four major steps that are pre-processing, segmentation, feature extraction 

and classification. It is performed on 12 leukemia images obtained from Goa Medical College (GMC) and on 

some leukemia images taken from online dataset. Images are converted in HSI color model for better 

segmentation. K-means algorithm used for segmentation process gives accurate results for the used databases. It 

segments all four types of cells correctly. To obtain better results more experiments with different algorithms 

can be done. More research can be done to choose the number of clusters automatically.  
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