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Abstract— Leukemia is a type of cancer which causes death 

among human. Only its detection and diagnosis helps to 

increase its cure rate. Presently, identification of cancer cells 

or blood disorders is by inspecting the microscopic images 

visually. This is done by analyzing the variations in texture, 

geometry, colour and statistical analysis of images. This 

paper describes various feature extraction techniques that 

can be used to detect leukemia using microscopic blood 

sample images. Image analysis plays an important in this 

method. Here first the cell biology basics are discussed and 

then the implementation of our proposed technique is 

carried out. Since our aim is to provide the cheapest method, 

only images are used. The tool we have used for the 

detection of cancer cells is MATLAB. 
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I. INTRODUCTION 

The undesirable growth and reduction in the normal blood 

composition leads to blood cancer. Blood cancer is of three 

kinds, namely Leukemia, Lymphoma and Myeloma [10]. 

A. Leukemia 

It is a cancer of the lymphoblast i.e. the white blood cells. It 

diagnosis the count of white blood cells. 

B. Lymphoma 

The lymph system is affected by this type of blood cancer. It 

is also a kind of white blood corpuscles. The replication of 

WBC leads to lymphoma. 

C. Myeloma 

It is a kind of cancer in the plasma cells. These plasma cells 

act as a immune to the infections. There cells are found in 

bone marrow of the mammals, it also produce antibodies. It 

stops the formation of normal blood cells by establishing the 

occurrence of group of damaged plasma cells over the bone 

marrow. 

II. BACKGROUND 

The blood cells comprises of RBC, WBC and PLATELET. 

Each cell has its own structure and specific functions. The 

blood cells mainly involves the function of carrying the 

oxygen, carbon dioxide, hormones, metabolic wastes and 

food particles. The blood cells does not allow any foreign 

particles to get through it. The WBC cells plays the role of 

abstracting the infections.                                                    

A. Red Blood Cells 

These cells carries oxygen from the lungs to all parts of the 

body. 

B. White Blood Cells  

The white blood cells are large in size when compared to 

RBC but they are found few in numbers. The main role of 

WBC is protecting the body against the infectious diseases. 

The ratio between the WBC and RBC is 1:700 [10]. The 

WBC count is used to diagnose to infection in the human 

body. Therefore, when a human is affected by any infection, 

the WBC count will be increased rapidly. 

C. Platelets 

This is a cell fragment that is produced from the 

megakaryocytes i.e, the cell with large nucleus. These cells 

are in bone marrow. The normal count of platelets is 

1,50,000- 4,00,000 per micro liter (µL) or cubic millimeter 

(mm3) [10]. There occurs undesirable bleeding when its 

count decreases below 20,000/µL. 

 
Fig. 1: Blood cell and its composition 

D. Plasma 

The plasma is used to carry the materials that are required 

by the cells. It is usually straw- colour liquid. 

III. TRADITIONAL CANCER DIAGNOSED 

Diagnostic procedures for cancer may include laboratory 

tests. 

A. Different Types of Laboratory Tests 

The clinical chemistry deals with the chemical process 

which is used to measure the volume of the chemical 

components in the blood and the tissues. The components 

are blood glucose, electrolytes, enzymes, hormones, lipids, 

other metabolic substances and proteins [10],[4]. The blood 

and urine are the most commonly used specimens in clinical 

chemistry. There are different tests to diagnose the chemical 

components in the blood and urine. 

B. One of the more common laboratory test (blood tests) 

A variety of blood tests are used to check the blood 

substances level that indicate how healthy the body is and 

whether infection is present. For example, blood tests 

revealing elevated levels of waste products, such as 

creatinine shows that the kidneys are not working efficiently 

to filter those substances out [10],[2]. Other tests check the 

presence of electrolytes - chemical compounds such as 

sodium and potassium are important to the body's healthy 
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functioning. Blood clots are quickly determined by 

coagulation. A complete blood count (CBC) measures the 

maturity level of the different blood cells in a given volume 

of blood. This is one of the most common tests performed. 

Red blood cells are important for carrying oxygen and 

fighting anemia and fatigue. White blood cells fight 

infection. White blood cell increase indicates the infection. 

Bleeding and bruising are prevented by platelets.  

IV. PROPOSED WORK 

From the literature, it is found that typical steps for the 

process of the proposed work are, 

 
Fig. 2: Overall steps of the proposed work 

A. Image Acquisition 

Blood image from slides will be obtained from nearby 

hospital with effective magnification. 

B. Preprocessing 

Noise occurs while image acquisition. The noise may be due 

to illumination or shadows that make region of interest 

(ROI) appear as blurred image region. During this process, 

image enhancement such as contrast enhancement will be 

done. 

C. Image segmentation 

Segmentation of white blood cell (WBC) and determine 

ROI that is nucleus for WBC only. So, focus will be on 

nucleus of WBC only. Determination the types of WBC 

should be done from the nucleus. Only lymphocytes and 

myelocytes should be considered for cancer diagnosis. 

Others are excluded. Once the blast cells are determined, 

then proceed to the next step. Images containing nucleus 

only will be taken for the analysis. This is to reduce errors 

since there are similar color scales in WBCs with other 

blood particles. 

V. FEATURE EXTRACTION 

The feature of the image is an important thing that helps for 

isolation of the common properties of the image and as well 

detecting and naming the regions. It is the primary 

characteristics of the image. Few are detected by visual 

appearance certain features are provided by the artificial 

methods. The luminance of a pixels and grey scale textual 

regions are the natural features. Image amplitude histograms 

and spatial frequency spectra are those examples for the 

artificial features. Isolation of common property in image 

and subsequent identification of few features image. 

In our work we use four different types of feature 

extraction techniques. They are Edge detection, GLCM, 

Gabor and Wavelet transform. 

A. Edge Detection 

The intensity of pixel in the contract is mainly found in the 

edges of the images. The amount of data can be reduced by 

the detection of the edges, also stores only useful 

information and required structural details are preserved. It 

consists of many steps as a procedure. The first step is the 

finding of edges by looking for local maxima of gradient of 

image. A gaussian filter that which is used to smoothes the 

images by reducing the noise and unwanted details and 

textures. A large numbers of edge detections are available, 

each are designed in such a way to be sensitive to certain 

kind of edges. Edges orientation, noise environment and 

edge detections are the edge detecting operations are the 

variables involved. There operators are optimized as 

horizontal, vertical and diagonal edges. Edge detection is 

difficult in error images but both noise and edge contain 

high frequency content. The operators are used in noisy 

images and so they are accurate localization of detected 

edges. Therefore they are of two types. 

1) Gradient Based Edge Detection 

In this method, the edges of the images are detected by 

determining the maximum and minimum in the first 

derivative of images [9].  

2) Laplacian Based Edge Detection 

In this method, the edges are one- dimensioned in shape of a 

ramp. The location can be determined by calculating the 

detective of image. This method search for zero crossing in 

second derivative of image to find edges [9]. 

B. GLCM 

GLCM stands for Grey Level Co-occurrence Matrix. It is 

also known as Grey- Level Spatial Dependence Matrix. It is 

the method of statistical examining texture that describes the 

relationship between the spatial of pixel. This method 

involves characterizing the texture of image by calculation 

how often pairs of pixel with specific values measure from 

this matrix. 

The following statistics provides information about the 

texture of an image. 

1) Contrast 

Measures the local variations in the gray-level co-

occurrence matrix. 

Contrast= ∑ ∑ (𝑖 − 𝑗)2𝑔𝑖𝑗𝑗𝑖  

2) Correlation  

Measures the joint probability occurrence of the specified 

pixel pairs. 

Correlation= 
∑ ∑ (𝑖𝑗)𝑔𝑖𝑗−𝜇𝑥𝜇𝑦𝑗𝑖

𝜎𝑥𝜎𝑦
 

where µx, µy, σx and  σy are the means and standard 

deviations of gx and  gy 

3) Energy 

Energy known as the angular second moment or uniformity 

gives the sum of squared elements in the GLCM. 

Energy = ∑ ∑ 𝑔𝑖𝑗
2

𝑗𝑖  

4) Homogenity 

Measures the closeness of the distribution of elements in the 

GLCM to the GLCM diagonal. 

Homogenity=∑ ∑
1

1+(𝑖−𝑗)2 𝑔𝑖𝑗𝑗 𝑖  
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5) Gabor 

Gabor filters are biologically motivated convolution kernels 

that have enjoyed widely usage in many applications in the 

field of image processing and computer vision e.g., face 

recognition , facial expression recognition, iris recognition, 

optical character recognition, vehicle detection  etc. In order 

to extract local/ global spatial textural micro-patterns in 

ROIs, Gabor filters can be tune with different orientations 

and scales thus provide powerful statistics which could be 

very useful for blood cancer detection. The general function 

g(x,y) of 2D (for image) Gabor filter family can be 

represented as a Gaussian kernel modulated by an oriented 

complex sinusoidal wave. 

G(x,y)=
1

2𝜋𝜎𝑥𝜎𝑦
. 𝑒

[
1

2
(

�̅�2

𝜎𝑥
2+

𝑦2

𝜎𝑦
2 )]

. 𝑒(2𝜋𝑗𝑤�̅�) 

�̅� = 𝑥. 𝑐𝑜𝑠𝜃 + 𝑦. 𝑠𝑖𝑛𝜃 and �̅� = 𝑥. 𝑠𝑖𝑛𝜃 + 𝑦. 𝑠𝑖𝑛𝜃 

Where σx and σy are the scaling parameters of the 

filter. The weighted summation describes the neighbourhood 

of the pixels. W is the central frequency of the complex 

sinusoidal and θ∈[0,π) is the orientation of the normal to the 

parallel stripes of the Gabor function. 

6) Wavelet Transform 

The Haar wavelet, which Alfred Haar discovered in 1910, is 

both powerful and pedagogically simple. The basic Haar 

wavelet is a piecewise constant function. 

𝝋(𝒕) = {
𝟏         𝟎 ≤ 𝒕 ≤ 𝟏/𝟐
−𝟏       𝟏/𝟐 ≤ 𝒕 ≤ 𝟏
𝟎          𝒐𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆

 

Wavelet transforms provide a multi-resolution 

approach to texture analysis and classification. Recursive 

filtering and sub-sampling are involved in computation of 

the wavelet transforms. At each level, the signal is 

decomposed into four frequency sub-bands, LL, LH, HL, 

and HH, where L denotes low frequency and H denotes high 

frequency. 

LL LH 

HL HH 

Table 1: Level one of the 2D wavelet transform 

VI. RESULTS AND DISCUSSION 

In this section, the output of the feature extraction 

techniques obtained for the given input microscopic image 

are discussed. Fig 4: shows the input image containing 

cancer cells. Fig 5: shows the gray scale output of the input 

image. Fig 6: shows the output obtained from the Sobel edge 

detection techniques. Fig 7: shows the result of the GLCM 

technique used on the same input image. Fig 8: shows the 

output obtained using the Gabor filter bank. Fig 9: shows the 

output of the Haar wavelet transform. 

 
Fig. 4: Input image 

 
Fig. 5: Gray scale image 

 
Fig. 6: Sobel edge detected image 

 
Fig. 7: GLCM 

 
Fig. 8: Gabor magnitude 

 
Fig. 9: Gabor phase 
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Fig. 10: Wavelet coefficients 

VII. CONCLUSION 

The primary goal of this work is to develop an automated 

system to detect blood cancer using Image processing. 

Blood cancer is the major causes of death globally and the 

early detection of this disease is very important. The 

computer aided cancer detection system helps the physician 

for cancer diagnosis. From the analysis it is examined that, 

sobel and prewitt edge detection operator works good for 

edge detection technique. GLCM produces the result based 

on four different criteria such as contrast, correlation, energy 

and homogeneity. In Gabor, magnitude and phase are 

calculated in order to extract the features of the image. 

Wavelet coefficients are calculated in the wavelet transform. 

It is concluded that these four feature extraction techniques 

are good in the leukemia detection.  We hope that the 

proposed method will help physician or biologists for cancer 

diagnosis by reducing time and with more accuracy. 

VIII. FUTURE WORK 

In future, the extracted features from the existing output will 

be given to the SVM technique or the Fuzzy logic to 

produce the automated result. 
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