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Abstract- Microscopy cell image analysis is a basic tool for biological research. In human body blood cells are divided in 

three general categories RBC (Red blood cells), WBC (White Blood Cell) and Platelets. Any type of White Blood Cell 

detection is possible by using microscopic blood smear images. WBC can be approximated by an ellipsoid form; an ellipse 

detector algorithm may be successfully applied in order to recognize such elements. This Ellipse detector algorithm using 

Hough transform for the automatic detection of WBC embedded in microscopic smear images that considers the complete 

process as a multi ellipse detection problem.  
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I.  INTRODUCTION-  

In human body leukocytes also called White blood cells (WBC) are an important part of the human immune system. These cells 

help fight infections by attacking bacteria viruses, germs and disease that invade the body. White blood cells originate in bone 

marrow, but circulate throughout the bloodstream. It is normal and basic step for doctors to order a complete blood count and 

check WBC count during an annual physical examination [3]. In this report, the WBC detection task as an optimization problem 

and the differential evolution algorithm is used to build the ellipsoidal approximation. Differential evolution (DE), introduced by 

scientist Storn and Price [5], is a novel evolutionary algorithm. The ellipse detector with hough transform method uses the 

encoding of five edge points on parameter as candidate ellipses in the edge map of the smear image. An objective function allows 

to accurately measuring the resemblance of a candidate ellipse with an actual WBC on the image. The set of encoded candidate 

ellipses are develop using the DE algorithm so that they can fit into actual WBC on the image [6]. By using this WBC detect on 

smear image then it‘s easy to classify which type WBC is there in microscopic smear image [2]. 

II. DEVELOPMENT OF SYSTEM 

 Microscopic images for analysis are chosen from the databases which are obtained from pathologist stored database and 

from internet. The implemented system has mainly four modules as shown in the Figure1. 

1) Pre-Processing 

2) Differential evolution algorithm 

3)  Ellipse detector 
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Figure1. Development of System Block Diagram 

 

 

 

 

A. Pre-Processing- 

In pre-processing step image convert according a need to the next level. It performs filtering of noise and other particles in the 

image and sharpening the edges in the image. The possibilities of arrival of noise in modern Microscopic image are more. It may 

arrive due to instrumental error and human error. The main aim of this project is to detect the different types of WBC cells. But 
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for the complete system it needs the process of noise removal. Basically median filter is used to remove noise. The detected edges 

are added to the original image to enhance its edges. This makes WBC cells detection is easy. 

B. Differential Evolution- 

Differential evolution algorithm is invented by scientist Storn and Prince in year 1995. Differential Evolution has been shown to 

be easy or efficient optimization approach in solving a variety of benchmark problems as well as many real-world applications. 

Differential evolution together with evolutionary strategies (ES‘s) and evolutionary programming (EP) can be categorized into a 

class of population which is based on derivative free methods known as Evolutionary algorithm [4].As same as other evolutionary 

algorithms, differential evolution is a population based Derivative free function optimizer. It often encodes decision variables as 

floating point numbers and manipulates them with simple arithmetic operations. The initial population {𝑋1,𝑖,0 = (𝑥1,𝑖,0, 𝑥2,𝑖,0, 

𝑥3,𝑖,0, … … . . , 𝑥𝐷,𝑖,0)|𝑖 = 1,2,3, … . . , 𝑁𝑃} is randomly generated according to a normal or uniform distribution is given 

below, 

                       𝑥𝑗𝑙𝑜𝑤 ≤ 𝑥𝑗,𝑖,0 ≤ 𝑥𝑗𝑢𝑝 𝑓𝑜𝑟 𝑗 = 1,2,3,4,5, … . 𝐷 

  Where, 𝑁𝑃 = Population size 

   D = Dimension of the problem 

   𝑥𝑗𝑙𝑜𝑤 = Lower limit of 𝑗   vector component 

   𝑥𝑗𝑢𝑝= Upper limit of 𝑗   vector component 

After initialization, Differential Evolution enters a loop of evolutionary operations such as mutation, crossover and selection. 

C. Ellipse Detector-  

Hough Transform is a very popular approach once the closed form of the shape is obtained [1]. By use of Generalized Hough 

Transform (GHT), it is possible to detect the ellipses on an image. On the other hand, the complexity of this algorithm is very 

high and many different approaches are proposed to obtain more efficient ellipse detection method. Randomized Hough 

Transform (RHT) is one of the modifications made for GHT to detect ellipses faster as for circle detection.  

  
Figure 2 Ellipse Detection Using Hough Transform 

 

 Hough transform calculating a center of an ellipse x1, x2, x3 these are three ellipse points as shown in figure (t, x1), (t, 

x2) and (t, x3) the tangents of the points x1, x2 and x3 correspondingly, ‗m‘ is the midpoint of (x1, x2), ‗m1‘ is the midpoint of 

(x2, x3); o is the center of the ellipse found as the intersection of (t, m) and (t1, m1). 

 Ellipse equation is given below: 

An ellipse can be defined using the following equation: 

<math> 

a(x-p)^2 + 2b(x-p)(y-q) + c(y-q)^2 = 1, 

where, ac-b^2>0. 

</math> 

III. SYSTEM ALGORITHM 

 

Step 1: Preprocessing –parts divide in WBC, RBC and Platelets 

Step 2: Segment the WBC‘s using the DEM algorithm  

Step 3: Start the ellipse detector using Hough transform based in DE over the edge map while saving best 

ellipses and show best fit. Extract the RBC and platelets form the microscopic image. 

Step 4: Define parameter values for each ellipse that identify and draw ellipse around the WBC‘s. 

Step 5: Detected WBC‘s extracted from the image and shows the result separately. 

 

IV. PERFORMANCE ANALYSIS 

In this paper Differential Evolution (DE) algorithm is used to detect WBC cells. Differential Evolution (DE) is not related to size 

and color of nucleoli because there are various shapes of nuclei in different kind of WBC. It‘s all about the edge of cells, so this 
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system gives high accuracy and reliable result in segmenting nucleus in any type of WBC and any capture illumination that cause 

different color space in images. 

              

(a)       (b) 

    

    (c)      (d) 

Figure 3: Resulting images of the second test after applying the WBC detector: (a) original microscopic smear image, (b) image 

segmented by the DEM algorithm, (c) edge map of WBC, and (d) the white detected blood cells. 

 

Another example with different types of WBC cells is presented in following Table no 1. It represents complex examples with 

images showing seriously deformed cells. Despite such imperfections, the proposed approach can effectively detect the cells. 

There are five types of WBC cells which is Basophile, Eosinophill, Lymphocytes, Monosites, Neutrophill and their detection is 

possible by using differential Evolution Algorithm. Here presents different type of WBC cells, because of their unique shape in 

microscopic smear image. 

 

Table no.1 Results Using Five Types of WBC Cells 

 

Basophils 

 

 

  
 

 

Eosinophill 

 

 
 

 

Lymphosytes 
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Monosites 

 

 

  

 

Neutrophill 

 

 

  
V. CONCLUSIONS 

 In this report automatic detection of blood cell images based on the DE algorithm. The approach considers the whole 

process as a multiple ellipse detection problem. This method uses the encoding of five edge points as candidate ellipses in the 

edge map of the smear by using ellipse detector with hough transform. An objective function allows to accurately measuring the 

resemblance of a candidate ellipse with an actual WBC on the image. It also presents different types of WBC cells such as 

basophile, eosinophill, lymphocytes, monosites and neutrophill by using his differential evolution algorithm. 
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