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Abstract— Leukemia is a group of cancers that usually 

begins in the marrow and results in high numbers of 

abnormal white blood cells. The bone marrow produces the 

cellular elements of the blood, including platelets, red blood 

cells and white blood cells. The differences between these 

groups lie on the texture, color, size and morphology of 

nucleus and cytoplasm. These white blood cells are not fully 

developed and are called blasts or leukemia cells. Image 

processing technique involved five basic components which 

are image acquisition, image pre-processing, image 

segmentation, feature extraction and classification. The most 

critical step in image processing is the segmentation of the 

image. In this paper we can review some of the image 

segmentation methods. 
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I. INTRODUCTION 

Leukemia is a cancer of the white blood cells or bone 

marrow [1].Bone marrow is a soft tissue present inside the 

bone. Diagnosing leukemia is based on the fact that white 

cell count is increased with immature blast (lymphoid or 

myeloid) cells and decreased neutrophils and platelets. The 

presence of excess number of blast cells in peripheral blood 

is a significant symptom of leukemia. The automatic 

detection of Leukemia from blood microscopic images 

generally avoids the problems of manual testing of blood 

smear and also increases the accuracy. It reduces the 

computational time and thus increases the efficiency. 

In blood smear, number of red cells is many more 

than white blood cells. Platelets are small particles and are 

not clinically important. Blood cells form in the bone 

marrow, the soft material in the center of most bones. 

Leukocytes or WBC are cells involved in defending the 

body against infective organisms and foreign substances. 

For example an image may contain up to 100 red cells and 

only 1 to 3 white cells. Platelets are small particles and are 

not clinically important. Blood cells form in the bone 

marrow, the soft material in the center of most bones.  

Leukocytes or WBC [3] are cells involved in 

defending the body against infective organisms and foreign 

substances. Leukocytes cells containing granules are called 

granulocytes (composed by neutrophil, basophil, and 

eosiphil). Cells without granules are called agranulocytes 

(lymphocyte and monocyte). These cells provide major 

defense against infections in organisms and their specific 

concentrations can help specialists to discriminate the 

presence or the absence of very important families of 

pathologies. When infection occurs, the production of 

WBCs increases. 

Leukemia can be pathologically classified into 

acute and chronic on a broader sense [2].Acute leukemia is 

fast-growing and can overrun the body within a few weeks 

or months. By contrast, chronic leukemia is slow-growing 

and progressively worsens over years. Acute leukemia 

involves an overgrowth of very immature blood cells. 

Chronic leukemia involves an overgrowth of mature blood 

cells. 

ALL [13] is the most common type of leukemia in 

young children. This disease also affects adults, especially 

that age 65 and older. Standard treatments involve 

chemotherapy and radiotherapy. The survival rates vary by 

age: 85% in children and 50% in adults. Subtypes include 

precursor B acute lymphoblastic leukemia, precursor T 

acute lymphoblastic leukemia, Burkitt's leukemia, and acute 

biphenotypic leukemia.CLL [15] most often affects adults 

over the age of 55. It sometimes occurs in younger adults, 

but it almost never affects children. Two-thirds of affected 

people are men. The five-year survival rate is 75%. It is 

incurable, but there are many effective treatments. One 

subtype is B-cell prolymphocytic leukemia, a more 

aggressive disease. 

AML occurs more commonly in adults than in 

children, and more commonly in men than women. AML is 

treated with chemotherapy. The five-year survival rate is 

40%, except for APL (Acute Promyelocytic Leukemia), 

which is over 90% .Subtypes of AML, include acute 

promyelocytic leukemia, acute myeloblastic leukemia, and 

acute megakaryoblastic leukemia.CML [14] occurs mainly 

in adults; a very small number of children also develop this 

disease. Treatment is with imatinib (Gleevec in United 

States, Glivec in Europe) or other drugs. The five-year 

survival rate is 90%.One subtype is chronic 

myelomonocytic leukemia. 

Segmenting [4] or dividing a digital image into 

region of interests or meaningful structures in general plays 

a momentous role in quite a few image processing tasks. 

Image analysis, image visualization; object representation is 

some of them. A formal definition for image segmentation 

can be defined as the technique to divide the image f (x, y) 

into a non empty subset f1, f2 ...... fn which is continuous 

and disconnected. The prime objective of segmenting a 

digital image is to change its representation so that it looks 

more expressive for image analysis [5]. 

  During the course of action in image segmentation, 

each and every pixel of the image segmentation is assigned 

a label or value. The pixels that share the same value also 

share homogeneous traits. For example color, texture, 

intensity etc. There are quite a few applications where image 

segmentation plays a pivotal role. These applications vary 

from image filtering, face recognition, medical imaging (for 

example locating tumors, diagnostics etc), finger print 

recognition, satellite imaging etc. 

II. IMAGE SEGMENTATION 

Image segmentation is the most important part in digital 

image processing. Segmentation is nothing but a portion of 
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any image and object. In image segmentation, digital image 

is divided into multiple set of pixels. It is mostly useful for 

applications like image compression or object recognition, 

because for these types of applications, it is inefficient to 

process the whole image. 

Image segmentation is generally required to cut out 

region of interest (ROI) from an image. Currently there are 

many different algorithms available for image segmentation 

[4]. Each have their own advantages and purpose. In this 

paper, different image segmentation algorithms with their 

prospects are reviewed.  

The different methods discussed here are Fuzzy C-

Means Clustering [5], Thresholding, IFCNN-based NDA 

algorithm, Unsupervised Color Segmentation. The 

clustering based techniques are the techniques, which 

segment the image into clusters having pixels with similar 

characteristics. Thresholding divide the image pixels with 

respect to their intensity level. 

A. Fuzzy C-Means Clustering 

Fuzzy c-means (FCM) is a method of clustering which 

allows one piece of data to belong to two or more clusters. 

This method is frequently used in pattern recognition. The 

function fcm takes a data set and a desired number of 

clusters and returns optimal cluster centers and membership 

grades for each data point. You can use this information to 

build a fuzzy inference system by creating membership 

functions that represent the fuzzy qualities of each cluster. 

The technique is successful in identifying the color region 

[7].The result of clustering is shown in Fig 1. 

The advantages are this method gives best result 

for overlapped data set and comparatively better than k-

means algorithm. Unlike k-means where data point must 

exclusively belong to one cluster center here data point is 

assigned membership to each cluster center as a result of 

which data point may belong to more than one cluster 

center. This method is applied to any multispectral images 

[6]. 

 
Fig. 1: Result of Fuzzy c-means clustering. 

The disadvantages are apriori specification of the number of 

clusters and the Euclidean distance measures can unequally 

weight underlying factors. 

B. Thresholding 

Thresholding is the simplest method of image segmentation. 

These methods are used over images having lighter objects 

than background. From a gray scale image, thresholding can 

be used to create binary images. The simplest thresholding 

methods replace each pixel in an image with a black pixel if 

the image intensity is less than some fixed constant T or a 

white pixel if the image intensity is greater than that 

constant. There are two types of thresholding method based 

on the selection of threshold value.Fig.2 shows the 

difference between the images with low and high threshold 

value. 

1) Global Thresholding 

Global thresholding method is used when there the intensity 

distribution between the objects of foreground and 

background are very distinct. When the difference between 

foreground and background objects is very distinct, a single 

value of threshold can simply be used to differentiate both 

objects apart. Some most common used global thresholding 

methods are Otsu method, entropy based thresholding [8]. 

Create an initial estimate of T and perform 

segmentation. G1, pixels brighter than T and G2, pixels 

darker than (or equal to) T. Compute average intensities m1 

and m2 of G1 and G2.Compute the new threshold value. If 

the difference between the old and new threshold value is 

greater than predefined limit ∆T then repeat the 

computations. 

 
Fig. 2: a) original image b) threshold too low c) threshold 

too high. 

C. Local Thresholding  

This method divides an image into several sub regions and 

then chooses various thresholds Ts for each sub region 

respectively [7]. Thus, threshold depends on both f(x, y) and 

p(x, y). Some common used Local thresholding techniques 

are simple statistical thresholding, 2-D entropy-based 

thresholding histogram transformation thresholding etc. 

There are many advantages for this technique. 

Thresholding is the easiest way of segmentation .It is simple 

to implement and fast [9] (especially if repeating on similar 

images) .This method is good for some kinds of images 

(e.g., documents, controlled lighting). 

The drawback of this segmentation technique is 

that it is not suitable for complex images. There is no 

guarantees of object coherency— may have holes, 

extraneous pixels, etc. (incomplete) solution: post-

processing with morphological operators. 

D. IFCNN-Based NDA Algorithm 

In computer science and machine learning, cellular neural 

networks (CNN) are a parallel computing paradigm similar 



Survey on Image Segmentation Methods from Blood Microscopic Images for Detecting Leukemia 

 (IJSRD/Vol. 3/Issue 12/2016/078) 

 

 All rights reserved by www.ijsrd.com 303 

to neural networks [12], with the difference that 

communication is allowed between neighboring units only. 

Typical applications include image processing, analyzing 

3D surfaces, solving partial differential equations, reducing 

non-visual problems to geometric maps, modeling biological 

vision and other sensory-motor organs. The distinctive 

characteristic of IFCNN is to incorporate the novel fuzzy 

status containing the useful information beyond a white 

blood cell into its state equation, resulting in enhancing the 

boundary integrity. 

Use the pyramidal method to compress the R-

image, G-image and B-image. Transform the color image 

from (R, G, and B) to the hue element of HLS. Normalize 

the hue image. Linearly contrast the hue image. Obtain the 

subset of a white blood cell region by IFCNN. 

Reconstruction of morphological gray based on IFCNN, 

regarding the subset of a white blood cell as the mark image 

and the hue image as the original image. Restore the original 

color information inside the white blood cell regions. 

This method can increase the boundary integrity 

and it is globally stable. The disadvantage is hardware 

implementation to distinguish nucleus from cytoplasm 

effectively is difficult. 

E. Unsupervised Color Segmentation 

A new method for unsupervised segmentation of color-

texture regions in images and video is presented. This 

method, which we refer to as JSEG [9], consists of two 

independent steps: color quantization and spatial 

segmentation. In the first step, colors in the image are 

quantized [10] to several representative classes that can be 

used to differentiate regions in the image. The image pixels 

are then replaced by their corresponding color class labels, 

thus forming a class-map of the image. 

The significant changes between the WBC and 

background regions can easily be seen after applying the 

linear contrast technique. The disadvantage is that it does 

not work well with images in which the edges are not well 

defined or there are too many edges. 

Method Advantages Disadvantages 

Fuzzyc-Means 

Clustering 

 

Best Result For 

Overlapped Data 

Set 

Apriori 

Specification Of 

The Number Of 

Clusters 

Thresholding 

 

Simple To 

Implement 

Fast 

No Guarantees Of 

Object Coherency 

IFCNN-Based 

NDA 

Algorithm 

Enhancing The 

Boundary Integrity 

 

Hardware 

Impementation 

Unsupervised 

Colour 

Segmentation 

The Significant 

Changes Between 

The Wbc And 

Background 

Regions Can 

Easily Be Seen 

Does Not Work 

Well With Images 

In Which The 

Edges Are Ill-

Defined 

Table 1. Comparison Of Segmentation Methods. 

The approaches for image segmentation discussed in this 

review can be ranked on the basis of applicability, 

suitability, performance, and computational cost. 

Segmentation techniques based on gray level techniques 

such as thresholding, and region based techniques are the 

simplest techniques and find limited applications. However, 

their performance can be improved by integrating them with 

artificial intelligence techniques.  

III. CONCLUSION 

This paper summarizes the most popular and accepted 

methodologies applicable to the evaluation of image 

analysis especially in the segmentation method that has been 

proposed. The ultimate goal of blood cell segmentation is to 

extract blood cell’s image from complicated background and 

to segment every cell into morphological components such 

as nucleus, cytoplasm, holes and some others. The main 

objective of this study is to develop an automated system on 

blood cell classification. There is no single method can be 

considered good for blood cell segmentation. We should 

strive to find absolute and robust solutions to the validation. 
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