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Abstract 

 
In this paper, automated approach of blood cancer detection is proposed. Usually microscopic images examined by experts manually are 

time consuming and less accuracy. The automated blood cancer detection system analyses the microscopic image and overcomes these 

drawbacks. The proposed system extracts the features of the image and applies filtering techniques. In this paper proposed method is 

cuckoo search optimization algorithm which is used in line with segmentation. The features of segmented image can be obtained from 

Scale invariant feature transform. Some of the features like PSNR, sensitivity, accuracy, etc. are calculated for leukemia detection. The 

performance is compared with the existing method ACO. The proposed system is tested on image dataset and 94.24% accuracy is 

achieved. The proposed system is successfully implemented in MATLAB. 
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 1. Introduction  

Leukemia is one type of blood cancer. It is caused due to the 

uncontrollable growth of white blood cells and decreases in 

neutrophils cells count. Various methods are used to diagnosis 

Leukemia. Generally the Bone marrow smear images are 

composed of the various complex items. The proliferation and 

maturation of blood cells occur in the marrow only. It is known 

that the blood cells in a marrow smear can have different sizes and 

shapes [1-2]. To study the irregularities and to distinguish cell 

classification a greatly skilled resources are needed. 

One of the traditional methods to detect the existence of blast cells 

that causes Leukemia can be attained through the microscopic 

observation by the hematologists in medical research. This method 

of exanimating the existence of leukemia through traditional 

microscopic observation is very time consuming, costly and 

monotonous. At present these methods to investigate the 

Leukemia do not fulfill the exact requirements. Hence a new 

approach is very essential which is free from the influence of the 

system operator fatigue. There is a need of cost effective and 

robust computer aided system which improves the reliability and 

efficiency of the leukemia diagnosis [3]. Now a day’s digital 

image processing techniques are implemented in automated 

systems for medical diagnosis. Digital image processing affords 

an opportunity to extract significant and treasured information 

from an image. Digital Image processing technique is used to 

detect cancer in white blood cells (WBC) and it is also 

implemented to characterize the behavior of blood cell nucleus. 

DIP is a novel approach in identifying the cancer as it is cost and 

time effective in comparison to traditional microscopic method. 

For an affective detection of cancer through DIP technique, the 

basic and key requirement is to segment the WBC in systematic 

manner. Literature on Image segmentation is available. [4]. An 

efficient and quiet approachable method for WBC and their 

nucleus segmentation is the Edge detection technique [5][6]. 

In general an image is a composition of RGB colours. It finds 

difficult to process this composed RGB image. Hence a color 

conversion is needed for pre-processing of the image. In this 

connection, various color space conversion is used for segmenting 

white, red blood cells and the platelets. [7][8]. Traditionally there 

are several segmentation methods like Adaptive thresholding, 

Otsu segmentation, K means Clustering etc…  

From the literature review it is observed that the segmentation 

accuracy of the traditional methods is less. To improve the 

segmentation accuracy optimization techniques are used for 

detection of cancer in white blood cells. This paper introduces a 

novel segmentation method named Cuckoo Search (CSO) 

optimization algorithm to segment the blast cells in microscopic 

images. 

This Paper is structured as follows. Section-2 depicts the proposed 

method whose subsections discussed about image pre-processing 

method, Cuckoo search algorithm for segmentation of 

microscopic image, SIFT (Scale Invariant Feature Transform) for 

feature extraction and attribute calculation for segmented cell.  

Section-3 depicts the statistical comparison of obtained results 

from Ant colony optimization and Cuckoo search optimization. 

Finally, Section-4 presented conclusion.  

2.  Methodology 

The main intension of the proposed work is to fragment the WBC 

in cancer (leukemia) and normal condition from the acquired 

stained peripheral blood film of microscopic image. The 

interconnection among WBCs is different in these two conditions 

where they are isolated from each other in course of normal 

condition and due to existence of blast cell they are connected in 

course of leukemia. Hence, a novel algorithm has been evolved 

such that it separates WBCs during leukemia and does not 

obstruct the effect of separation process during normal condition. 

In proposed method the noise is removed by median filter and 

RGB microscopy image is converted in to grayscale conversion 
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and the segmentation is applied to detect the malignant cell in 

microscopy images. Fig. 1 shows the segmentation of WBC 

Nucleus by proposed Algorithm. 

 

 
 

Fig.1: Block diagram of proposed model 

2.1. Image Acquisition 

The Initial step in processing of image to segment WBC is the 

image acquisition. Microscopic images are acquired from public 

database.  

2.2. Pre-processing  

Typically the acquired images are in the RGB color space from 

digital microscopes. This is slightly tedious and critical to 

segment. Depends on some factors such as settings of camera, 

aging stain and inconsistent illumination, the color and intensity of 

background and blood cells are differs slightly. In order to guard 

the cell segmentation the input image which is in RGB is 

converted into gray scale image. Generally a microscopic image 

contains low frequency noise this can be removed by median filter 

and then CLAHE method is applied to improve the contrast of an 

image. 

• Median filter: It is a nonlinear digital filter used to 

remove noise. It operates on input image where it finds out the 

median value of a sub image [9]. Let the pixels of an image be an 

odd number P then the pixels of sub image is written as Y = [Yl, 

..., YP]. The output of median filter output is the (P + 1)/2 

      Median of (Y)=Y(P+1)/2………(1) 

• CLAHE: It is a contrast enhancement technique which is well 

suited for enhancement of microscopic images. It removes noise 

and enhances the quality of an image also avert the over 

amplification of noise [10]. This technique is differs from normal 

adaptive histogram equalization methods. The feature of CLAHE 

can also be extended to global histogram equalization method 

which yields to contrast limited histogram equalization (CLAHE). 

CLAHE derives the transformation function by applying the 

procedure of contrast limiting to individual neighborhood pixels. 

 2.3. Segmentation 

Segmentation is essential in medical applications where to extract 

the significant information from a given input image. It plays a 

significant role for feature extraction and classification. In this 

paper, Cuckoo search optimization algorithm has been used. This 

algorithm is efficient when clustering large and high-dimensional 

databases. 

2.4. Scale Invariant Feature Transform (SIFT) 

Feature extraction is defined as "technique of redefining a large 

set of redundant data into a set of feature vectors of reduced 

dimension"[11]. In this paper, colors features are extracted from 

the nucleus using SIFT [12]. SIFT contains scale-space extreme 

detection, key point localization, orientation assignment and key 

point descriptor.  

 

• Scale-space extreme detection: The primary step of 

computation searches comprises of image locations and overall 

scales.  

• Key point localization: To find out location and scale an 

exhaustive model is established at each candidate location and 

based on the stability values key points are selected.  

• Orientation assignment: For each and every key point location 

more than one orientation are allocated based on gradient directions 

of local image. The image data has been transformed based on 

scale, orientation, and location of each feature and all the required 

operations are performed on transformed image. 

• Key point descriptor: At the selected scale region, each key 

point local image gradients are measured and these gradients are 

transformed in to a representation where considerable level of 

illumination is changed [13]. 

3. Optimization Algorithms 

3.1 Ant Colony Algorithm 

It is an evolutionary meta-heuristic simulation algorithm enthused 

by the real behavior of ants. It finds the shortest path between two 

locations. [14]. It is used to solve the optimization problems such 

as map coloring, pipeline placing, traveling salesman problem, 

workshop task scheduling etc. This algorithm is applicable to data 

cluster methods and also has a wide application in view of fuzzy 

clustering methods [15]. The major drawbacks of ACO are local 

search and poor performance. Hence an effective cuckoo search 

optimization is proposed to perform the local search and increases 

the performance.  

3.2 Cuckoo Search Algorithm 

It is a nature inspired and efficient optimization method invented 

in the year 2009 by Yang and Deb [16]. In Cuckoo search 

algorithm based on the location of eggs laid in host form the 

feasible solutions are encoded where as in other inspired 

algorithms the individuals travel in the search space. The 

algorithm initiates with a population size. For an n host nests 

which are randomly placed with dimension k is written as 

 

Yi = ( Yi1, Yi2.....Yik)                                                                     (2) 

 

Where k is the problem domain dimension.  

In evolution loop at each step the levy flights generates a new 

solutions and is evaluated. Based on the evaluated value it restores 

with another better randomly chosen solution [17]. In the 

invention step a part of host forms are deserted and new nests are 

formed in arbitrary positions. Finally the best solution is retaining 

based on the solutions estimated at end of each loop. CSA also 

solve definite optimization problems due to presence of larger 

better variants [18] 

4. Results and Discussion 

 
Fig. 1: Cancerous microscopic RGB image. 
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The input image is shown Fig. 1 in which is acquired from open 

source medical image database (Courtesy: Nikon Microscopyu). 

This has a malignant white blood cell which is shown up with 

bold purple color. In cancerous blood smear the size of cells are 

large and have variable size of nucleus. Generally microscopic 

images acquired are available in RGB format. The direct 

processing of the image may lead to distortions and improper 

results. Thus this image is converted into gray shade image where 

the intensity levels are single when compared to RGB.  

 

 
 

 Fig. 2: Median Filtered image. 
 

Fig.2 represents the Median Filtered image. As the acquired 

images contain noise added due to various factors it is essential to 

involve the filters. Thus in the proposed model median filter is 

used to reduce noise. 

 

 
 

Fig. 3:  CLAHE image. 

 

Fig. 3 represents CLAHE image. It is a contrast enhancement 

technique which reduces the over amplification of noise. CLAHE 

will make the edges of the white blood cells sharper in the image 

 

 
   

 Fig.  4: SIFT Featured image. 

 

In order determine the boundaries and feature extraction as shown 

in figure 4 Scale invariant feature transform (SIFT) method, by 

dimensionality reduction. The input data will be transformed into 

a reduced representation set of features when the input data 

applied to an algorithm is large. Transforming the input data into 

the set of features is called feature extraction, which is used to 

extract the individual cells from the input image. 

 

 
 

Fig.  5: Segmented image using ACO algorithm 

 

The image in Fig. 5 show the resulted images after segmentation 

process based on ACO algorithm. It is obvious from the Fig.5 that 

affected cell is in differentiable from healthy ones. Detection of 

abnormal part is difficult with ACO. 

 

 
 

Fig.  6: Segmented image using CSO algorithm 

 

The image in Fig.6 shows the resulted images after segmentation 

process based on CSO algorithm. Where it is very clear that only 

abnormal cell is derived and shown with exact boundary.  

Objective Analysis: 

Once the subjective analysis is carried out as shown in previous 

section it is obligatory to analyze it with the respective image 

attributes obtained for both ACO and Cuckoo search algorithms. 

This is referred as objective analysis which is represented in 

Table1.  
 

Table 1: Performance Measures 

 

S.No Parameter ACO 
Cuckoo 

Search 

1 PSNR 30.61 31.08 

2 Accuracy 92.80 93.20 

3 Sensitivity 80.05 82.32 

4 CPU time(Sec) 11 09 

 

After an experimental investigation it is shown that Peak Signal to 

Noise Ratio (PSNR), accuracy, Sensitivity and CPU time are 

better for Cuckoo search algorithms. The same can be represented 

as a graphical representation which is shown in figure 7 where it is 

easily perceivable that how Cuckoo is better in all aspects. 
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Fig. 7: Graphical representation of parameters 

5. Conclusions 

 The proposed Cuckoo search optimization algorithm is used to 

detect Leukaemia from microscopic images of blood samples. 

Here the investigation is carried out for existing ACO and 

proposed Cuckoo search optimization algorithms. The proposed 

system has efficient, reliable, high segmentation accuracy and less 

CPU time over existing method. 
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