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Abstract 

Leukemia is a broad term for cancers of the blood cells. The type of leukemia depends on the type of blood cell 

that becomes cancer and whether it grows quickly or slowly. Leukemia occurs most often in adults older than 

55, but it is also the most common cancer in children younger than 15. In the recent years Image Processing 

mechanisms are used widely in several medical areas for improving earlier detection and treatment stages, in 

which time factor is very important to discover the disease in the patient as soon as possible, especially in 

various cancer cells. This paper is a study of Leukemia detection and the stages using various techniques such 

as image enhancement, segmentation, feature extraction and classification. 
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Introduction 

Leukemia is a type of cancer that affects the leukocytes or white blood cells. Detection of  

leukemia starts with a complete blood count analysis. If the blood cell count is abnormal, 

the patient is suggested for a more detailed analysis. Therefore, to confirm the presence of 

leukemic cells, a study of morphological bone marrow and peripheral blood slide analysis is 

done. In order to classify the abnormal cells in their particular types and subtype of 

leukemia, a hematologist will observe some cells under a light microscopy looking for the 

abnormalities present in the nucleus or cytoplasm of the cells. The clinical behavior of the 

disease can be predicted using this classification and accordingly treatment should be 

initiated to the patient. In leukemia, a large number of abnormal white blood cells are 

produced by bone marrow due to unknown cause. In pathology manual detection of 

leukemia is done which is time consuming as well as costly due to high cost pathology 

instruments. Hence, automatic technique is adopted for fast and accurate results. In this 

technique image of blood sample is processed using image enhancement, segmentation 

techniques, where images are trained based on the mean values and standard deviation 

values obtaining the count of RBC’s and WBC’s. These results are compared and finally 

cells are classified whether they are blast cells and classify into various stages of blood 

cancer. 

Literature Survey 

The diagnosis of leukemia frequently follows a routine blood test that results in an abnormal 

blood cell count. Once leukemia is suspected the doctor may take samples of bone marrow 

and blood to examine cell shape. Samples are also sent to pathology lab to identify proteins 

located on the surface and chromosomal and changes. This information is important for 

diagnosis of individual patients. 
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Literature Survey 

The diagnosis of leukemia frequently follows a routine blood test that results in an abnormal 

blood cell count. Once leukemia is suspected the doctor may take samples of bone marrow 

and blood to examine cell shape. Samples are also sent to pathology lab to identify proteins 

located on the surface and chromosomal and changes. This information is important for 

diagnosis of individual patients. 

Existing Diagnosis Methods for Leukemia 

Bone marrow test. Your doctor may recommend a procedure to remove a sample of bone 

marrow from your hipbone. The bone marrow is removed using a long, thin needle. The 

sample is sent to a laboratory to look for leukemia cells. Specialized tests of your leukemia 

cells may reveal certain characteristics that are used to determine your treatment options. 

Physical exam. Your doctor will look for physical signs of leukemia, such as pale skin 

from anemia, swelling of your lymph nodes, and enlargement of your liver and spleen. 

Blood tests. By looking at a sample of your blood, your doctor can determine if you have 

abnormal levels of red or white blood cells or platelets — which may suggest leukemia. 

characteristics that are used to determine your treatment options. 
 

Number of leukemia Cases Detected in India 

 

Region Male Leukemia Avg. no. of 

cases/year (%) 

Female Leukemia Avg. no. 

of cases/year (%) 

 

North 

 

 

12–239 (43.4–52.2) 

 

5–148 (36.8–47.9) 

 

South 

 

15–28 (32.6–47.5) 

 

10–24 (30.6–38.6) 

 

Central 

 

8 (24.2) 

 

 

4 (17.1) 

  

 East 

 

11 (36.7) 

 

11 (37.9) 

 

North-east 

 

1–12 (33.3–41.5) 

 

1–9 (14.9–49.2) 

 

West (8) 

 

2.7–58 (37.2–66.7) 

 

0–35 (23.55–50.1) 

 

All Regions 

 

1–239 (24.2–66.7) 

 

0–148 (14.9–50.1) 
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Proposed Method 

 

Steps involved in automatic detection of leukemia 

Techniques Used in Detection 

 Training the Images Using Deep Learning Classification 

Images are being trained in which the mean, standard deviation and class label is being 

stored in the database in which the end results are being compared with the database to 

classify the images 

 Image Enhancement 

Image enhancement is the process of adjusting microscopic images so that the results 

are more suitable for display or further image analysis. For example, you can remove 

noise, sharpen, or brighten 

 Image Segmentation 

Image segmentation is a process of dividing an image into its sub components, the 

RGB image is Converted into gray scale image for further analyses. 

 Feature Extraction 

Key features of RBC’s and WBC’s are obtained and classifying them into respective 

cell type is done using bounding box method. 

 Obtaining blood cell count 

Complete count of RBC’s and WBC’s is from the microscopic biopsy image obtained 

using the same procedure for both. Based on blood cell count it is classified as 
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presence of cancer or not if the patient is affected by cancer its further divided into 

stages of cancer. 

Result and Discussion 

More than 200 images have been trained in order to get the mean, standard deviation and 

class label which is stored in the database this algorithm is based on the deep learning 

classification algorithm which is shown in Fig(a) 

 

Fig.(a)Training of images using Deep Learning Classification 

Images are being tested to determine if the correct class label is being detected and if the 

desired accuracy is being obtained which is shown in Fig(b) 

 

Fig.(b)Testing of images using Deep Learning Classification 

Image is being fed into the system which goes through image enhancement, segmentation, 

feature extraction, classification, comparing the database to determine the class label. The 

number of wbc’s and rbc’s count is being obtained after which the percentage of wbc’s 

and rbc’s is obtained and the ratio of both are determined to understand id the input blood 

sample has cancer or not. This is being showed in fig(c). 
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Fig.(c) Final Output of the Image Processing System 

 

Conclusion 

The main aim of this paper is image enhancement and segmentation followed by feature 

extraction to detect leukemia .The result shows that the proposed statistical parameter such as 

mean and standard deviation based image segmentation and bounding box technique 

produced good segmentation performance using which the blood smear images are classified 

into cancerous or non-cancerous there by classification of cancer into 4 stages is done. 
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