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Abstract:  Leukemia is a form of cancer that can be a fatal disease and treat it requires a correct and early 

diagnosis. Standard methods have transformed into automated computer tools for analyzing, diagnosing, and 

predicting symptoms. The purpose of this paper is to do a comparative analysis study on cancer detection that 

applies deep learning to address the topic of automated diagnosis. Leukemia is a type of blood cancer which 

occurs due to abnormal increase in WBCs (white blood cells) in bone marrow of human body. Leukemia can 

be classified as acute leukemia and chronic leukemia, in which acute leukemia grows very fast whereas 

chronic leukemia grows slowly. 

 

Index Terms - Leukemia Disease, CNN, machine learning, image classification, feature extraction. 

I. INTRODUCTION 

One of the biggest risks to human health has been well established to be cancer [1], [2]. Cancer has been 

identified as one of the top causes of death in humans, second only to infectious, cardiovascular, and 

cerebrovascular disorders, according to epidemiologic data, posing a serious threat to human health [3]. 

One of the most prevalent aspects in the classification of cancer is thought to be gene expression. The origin 

of leukemia cancer is the bone marrow of human beings. Bone marrow generates the blood cells. Leukemia 

can be produced because of any problematic blood cells in  bone marrow. As the human blood has three 

basic components i.e, Red Blood Cells, White Blood Cells and Platelets. Leukaemia usually smashed the 

white blood cells in the body. 

 Leukemia is categorized in two classes:  

• Acute Leukemia: The defected white bloods cells stop performing their normal action and number 

increase gradually.  

• Chronic Leukemia: Here the defected white blood cells perform their normal function also the number 

of cells increase slowly. 

 In our proposed work, a novel approach is presented in order to recognize the Leukemia cells using 

microscopic blood images.  

 

The stained slides of the most frequent kinds of leukemia as illustrated in Fig. 1. Leukemia is divided into 

four categories, acute myeloid leukemia (AML) Fig. 1a, acute lymphoblastic leukemia (ALL) Fig. 1b, 

chronic myeloid leukemia (CML) Fig. 1c, and chronic lymphocytic leukemia (CLL) Fig. 1d, as well as a 

few less frequent kinds. 
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Fig.1 Types of leukemia 

 

The purpose of our work is to develop a system that can automatically detect cancer from the blood cell 

images. This system uses a convolution network that inputs a blood cell images and outputs whether the cell 

is infected with cancer or not. The appearance of cancer in blood cell images is often vague, can overlap with 

other diagnoses, and can mimic many other benign abnormalities. These discrepancies cause considerable 

variability among medical personnel in the diagnosis of cancer. Automated detection of cancer from blood 

cell images at the level of expert medical personnel would not only have tremendous benefit in clinical 

settings, it would also be invaluable in delivery of health care to populations with inadequate access to 

diagnostic imaging specialists. 

We develop a system which detects cancer from blood cell images at a level exceeding practicing medical 

personnel. This technology can improve healthcare delivery and increase access to medical imaging expertise 

in parts of the world where access to skilled medical personnel is limited. 

 
Various techniques have been developed by researchers to detect leukemia. One of the most used technique 

is Convolution Neural Network (CNN) It is based on computer vision in recent years. The common algorithm 

for this approach consists of several rigid steps: image pre-processing, clustering, morphological filtering, 

segmentation, feature selection or extraction, classification, and evaluation. 
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II. RESEARCH METHODOLOGY 

 

Existing methods for diagnosis 

 
• Medical history and physical examination: The record of present symptoms, and problems a person has had 

in the past. The medical history of a person’s family also helps in diagnose leukemia. 

 Complete blood count (CBC): Blood is taken and checked under the microscope for the number of RBCs, 

WBCs and platelets. 

 Bone marrow aspiration: Bone marrow is removed with the help of a needle from breastbone. The 

removed sample is observed under a microscope to look for abnormal cells. 

 Cytogenetic analysis: Cytogenetic test takes blood or bone marrow to help identify individual 

chromosomes. It shows abnormalities in chromosomes, which help to diagnosis and identify the type of 

leukemia.  

 Immunohistochemistry: Blood sample of cells are treated with special antibodies in 

immunohistochemistry. Under the microscope the change in color can be seen. It helps in determining the 

types of cells that are present. 

 

 

Proposed Method 

 
1. This technique  proposed the segmentation method using color-based clustering to obtain nucleus region 

and cytoplasm area from stained blood smear images. SVM classifiers are applied with relevant features 

and gain satisfactory results. 

2. have proposed an automatic detection of white blood cells (WBCs) from peripheral blood images and 

classification of five types of WBCs: eosinophil, basophil, neutrophil, monocyte, and lymphocyte. 

Eosinophil and basophil from other WBCs are first classified by SVM with a granularity feature. Other 

three types are then recognized using convolutional neural network to extract features, and random forest 

uses these features to classify those WBCs. 

 

 

 

 
 

Fig. 2 System block diagram 
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Depending on the features extracted from the above step the classifier classifies a cell as normal cell or cancer 

affected cell i.e. blast cell. This is done by comparing some of the features like geometric, statistical, texture 

and size ratio from regions obtained in the segmentation process with standard feature. Then the results are 

analyzed to identify the types and subtypes of acute leukemia. automatically detect cancer in blood samples, 

neural networks are used. Due to the well-known method of the neural network as a good classifier for many 

practical applications, it is chosen as a classification tool. One of the crucial elements in creating a precise 

process model using CNNs is the training and validation processes. The training features set is used to train 

the CNN model, and the testing features set is used to check the accuracy of the trained utilising the feed-

forward back propagation network. The dataset for the training and validation operations is divided into these 

two sections. Connection weights were continuously changed during the training phase until they reached the 

specified iteration number or the appropriate error. Using neural networks, cancer can be automatically 

detected. 

 

 

III.  RESULTS AND DISCUSSION 
  

Training Data 
Labelling data: 

 ALL (Leukemia cells): 1 
 HEM (Healty cells): 0 

Model performance 
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Fig. 3 Confusion Matrix 
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Fig.4  Loss and Accuracy plot of model 

 

 

IV. CONCLUSION: A significant issue in the field of illness diagnostics is the early detection and diagnosis 

of leukaemia, that is, the accurate distinction of malignant leukocytes with minimal costs in the early stages 

of the disease. Flow cytometer equipment is few, and the methods used at laboratory diagnostic centres are 

laborious despite the high prevalence of leukaemia. Leukaemia can be treated more effectively if it is detected 

early. This work developed a new classification model for blood microscopic pictures that distinguishes 

between leukaemia-free and leukaemia-affected images. The general proposed method in this paper consists 

of three main steps which are: (i) Image_Preprocessing, (ii) Feature Extraction, and (iii) Classification. The 

proposed model give 96% accuracy. 
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