
Abstract:  Leukemia is commonly referred for different types of blood cancer of different 
stages. It occurs when our bone marrow forms more white blood cells tissue. Due to 
irregular and incomplete growth the cells become deadly and harmful for healthy body 
functioning. Hence it is necessary to diagnose this lethal disease at early stage. Many 
procedures are being researched regarding this field which aids in detection of this disease 
at very early stage. One such methodology is used in this proposed system of using image 
processing with SVM which helps in detection of Leukemia at early stage with reliable 
results. The proposed methodology uses different techniques of image processing such as 
segmentation, edge detection and feature extraction and to classify the results it uses the 
SVM which gives more precise results and are reliable. All this is performed in MATLAB 
software. For feature extraction step we have preferred to take 5 features which are 
referred as contrast, correlation, homogeneity, energy and local binary patterns. These 
features help classifier to give output precisely. 

Keywords: Edge Detection, Feature Extraction, Image Processing, Leukemia, MATLAB, 
SVM. 

I.Introduction 

Cells are the functional and basic building blocks of human body. Our mere existence starts 
from single cell that is zygote, which goes on cell division and form such a complex human 
body. Hence cells and their division plays very vital role for the growth of the body. But if 
this growth does not occur in proper way it can create chaos in our body functioning. If the 
cell division occur regressively than their will be undifferentiated cell mass present in body.  
Cells will have no time for maturation and proper growth they will be left only as the mass 
of cell which has no function in body programming. And these cells form their colonies and 
become cancerous cells which in return obstruct the healthy cells functioning. One such 
case is present when bone marrow produces more number of white blood cells that in return 
creates problem reduces healthy functioning of red blood cells too and the colonies form 
grow rigorously. This case referred as Leukemia, a term use for blood cancer.  As the blood 
is used to transport nutrients and oxygen to different tissue in human body it can also 
transport the undifferentiated mass of cell making the cancer metastatic. So the detection 
becomes more important than before. The cancer can be broadly two type 

A. Types Of Leukemia 

Acute or Chronic, depending on these two we can classify leukemia in 4 types 

Acute Lymphoblastic Leukemia 

Acute Myeloid Leukemia 
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Chronic Lymphoblastic Leukemia 

Chronic Myeloid Leukemia 

Fig 1: Bone Marrow producing cells 

These different leukemia has different stages too depends on their cell production and 
detection. 

II. Proposed Methodology 

 

Step 1:  For any image processing system the first step is always to acquire the images on 
which the programming need to be done 

Step 2: After the image acquisition comes to convert the image into gray scales that the 
image information lies only between the range of 0-255   

Step 3: Following gray scale comes segmentation step in which the image is segmented to 
get the proper information of ROI 

Step 4: On getting the ROI we have to complete the step of edge detection as it makes the 
edges sharp and thin which help in object recognition and feature extraction. 

Step5: In feature extraction we extract 5 features and let it pass to the classifier to give the 
outputs 

 

 

 

 

 



 

 

 

  

  

  

  

With these four extracted feature we have also extracted Local Binary Patterns of an image, 
which is also used for texture extraction. 

C. Flow Diagram 
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Fig. 3. Detected ALL 



In figure 3 the system has detected Acute Lymphoblastic Leukemia. It is most commonly 
to be detected in young adults between the age group of 20-25 and more common in men.  

Subject 3: 

Fig.4. Detected CML 

In figure 4 the system has detected Chronic myeloid leukemia.   In general, we can say that 
about 15% of leukemia in adults can be CML. Generally caused by the genetic mutation in 
the body. 

IV. Conclusion 

Blood is major delivering substance present in the body. If cancer is being detected in the 
blood then the chances of detecting cancer at other sites are most common. The blood as a 
transporting fluid will take those cells to other body parts and make our healthy organs 
prone to cancer. Hence detection of this disease is prominent. The system which we 
designed is automatic and gives result very fast. The output is reliable and precise. The 
techniques we have used falls under the category of image processing. Image processing is 
being most likely to be used in many profession, for accurate and reliable result. It is user 
friendly and takes images as input no hectic and tiring process to get the output as required. 
The image processing techniques used in this system makes this system more accurate and 
reliable to use and overcome the problem faced. On top of all this the classification is being 
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