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I. INTRODUCTION   

 The blood consists of a quantity of special cells 

called plasma. Blood contains  55 % plasma, and 45 

% by cells called formed elements. The blood 

performs many important functions. By means of the 

hemoglobin enclosed in the erythrocytes, it carries 

oxygen to the tissues and collects the carbon dioxide . 

Blood  conveys nutritive substances  to the tissues. 

for  some  of towering severity diseases where the 

blood mortality rates are additional, the waiting time 

of patients for their reports such as blood test and  

MRI is more it takes practically 2-8 days. In high  

diseases like Hepatitis B, it is recommended that the 

patient’s waiting time should be as less as probable 

and the treatment should be started as early as 

possible.  The contemporary system used by the 

pathologists for detection of blood parameters is very 

pricey and the time taken  in generation of the reports 

is  more every now and then leading to loss of 

patient’s life. Also the pathological tests are 

expensive, which are every so often not reasonably 

priced by the patient. Hence, there should be an 

automated system where the blood reports should be 

generated in a very less time with as low cost as 

feasible. The proposed system would be an enterprise 

to generate the blood test reports in less time and will 

be cost effective [1]. The patients suffer due to both  

of these reasons physically and also mentally. In 

these situations an early and accurate detection 

process is required. In this work color model space in 

amalgamation with k-means algorithm is used for 

grouping of the abnormal cells such that it can be 

easily detected with a nominal knowledge. Hence this 

can help us to take up the proper treatment along with 

clinical analysis. 

II.  TYPES  OF BLOOD CELLS  

There are two types of blood cells: (A) Normal blood 

cells  (B) Abnormal blood cells.   

(A) NORMAL CELLS    

The various normal blood cells are: Enrythrocytes, 

Leucocytes, and Thrombocytes [2]-[8].    

 i) Erythrocytes are also called red blood cells which 

are present about 4-6 millions/mm3. 

ii) Leucocytes Leukocytes, are also  called  white 

cells, are working as defense of the organism.  

iii) Thrombocytes  main purpose  is to stop the loss of 

blood from wounds . To this rationale, they 
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Abstract: 

Image processing techniques are widely used in the field of medical sciences for detecting  diseases, infections, cell abnormalities, and 

various cancers. This work deals with an image processing technique used for detecting the abnormalities of blood cells. The proposed 

image processing technique also helps in counting and segregating the blood cells in different categories based on the form factor. 

Detecting and curing a disease on time is very important in the field of medicine for protecting and saving human life.   

This  system used by the pathologists for identification of blood parameters gives moderate accuracy in counting the number of blood 

cells. In this paper several methods are used for the segmentation of red blood cells from white blood cell using color space model with 

the help of MATLAB software where optimal accuracy can be obtained 
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cumulative and discharge factors which encourage 

the blood coagulation.  

(B) ABNORMAL CELLS   

The various abnormal blood cells are: Elliptocyte, 

Echinocyte, Dacrocyte, and Sickle cells [2]-[8].   

i) Elliptocyte Elliptocytes are red blood cells that are 

oval o shaped as can be seen from  following Fig. 1. 

They may be originate in a variety of anemias, and 

are found in great amounts in hereditary 

elliptocytosis.     

 

 Fig. 1. Elliptocyte Cells 

ii) Echinocyte called as (Crenated Red Blood Cells) 

Echinocytes shown in  following Fig. 2 are red blood 

cells with many blunt spicules, resulting from faulty 

drying of the blood  or from exposure to 

hyperosmotic solutions.  

 

Fig. 2. Echinocyte Cells   

iii)  Dacrocyte  are also called(Tear Drop Cells)  

because these are inTeardrop shape.Red blood cells 

are found in myelofibrosis and other some disorders 

the following Fig. 3 shows a characteristic shapes of 

dacrocyte cells.    

Fig. 3. Dacrocyte Cells

   

 

iv)  Sickle Cells are shown in Fig. 4 are red blood 

cells that have become crescent in shape.  

Fig. 4. Sickle Cells

   

The paper aim is to detect the abnormal blood cells 

by image processing technique. Here, the 

abnormality of  the blood cells will be detected by 

calculating  the form factor of the cells. The form 

factor will be calculated by using the area and 

perimeter of the cells with the help of edge algorithm 

and finally the number of abnormal blood cells will 

be counted. This technique will help in reducing the 

cost as well as time of the patients for getting the 

early reports.   

III. BLOCK DIAGRAM  

The system will be working as follows:- Once the 

patient’s blood sample is collected then it will be 

processed immediately by using an high end 

camera’s in microscope, the images can be captured 

by using the image processing technique, the 

different values of these parameters can be calculated 

immediately . Usage of these  parameter s dependent 

upon  image processing technique will mainly  
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reduce the cost usage and also will save the time of  

reports. This will surely help to reduce the rate in  

risk diseases [2].  

 

fig5:   Block diagram of proposed system.   

i) ORIGINAL IMAGE: In this step the image 

acquisition is carried out from the open source 

medical image database Nikon Electronmicroscopyu.  

The sample of the original image was taken after 

examining  it next  step will be followed it is RGB to 

lab. 

ii) RGB TO LAB: 

As the image in its original form is not possible to be 

processed, it has to be converted into compatible 

format. Hence convert the Image from RGB to 

L*a*b* Color Space totally  There are three colors: 

white, blue, and pink.  observe  how easily you can 

easily distinguish these colors from one another. The 

L*a*b* color space uses to quantify these 
differences. 
 The LAB color space is derived from the CIE XYZ 

values. in  L*a*b*  L is a luminosity layer a and b is 

a chromaticity-layer where 'a*indicating where color 

falls along the red-green axis, and  'b*' indicating  the 

color falling along the axis of  blue and yellow. 
 

iii) IMAGE ENHANCEMENT USING COLOR 

SPACE MODEL: 

Image enhancing is important step in image analysis: 

where we are taking each pixel as a unit of 

observation for working with objects in the image, 

mixture of many pixels. The main purpose of the 

Image enhancement is to filter image for the 

degradation factors such as degradation elements and 

noise which were inherited while acquisition or 

transmission means. 

     IV. SEGMENT THE SAMPLE BY K-MEANs 

 Classify the Colors in 'a*b*' Space by Using K-

Means Clustering it  is a way to separate groups of 

objects.  K-means  treats each object . It finds the 

similarities between the objects and make groups.  K-

means clustering requires that you specify the 

number of clusters to be partitioned and a distance 

metric to quantify how close two objects are to each 

other. Since the color information exists in the 'a*b*' 

space, your objects are pixels with 'a*' and 'b*' 

values.  Use k means to cluster the objects into three 

by using the Euclidean distance metric. repeat the 

clustering more than 3 times to avoid local minima 

 
FLOWCHART 

The Steps involved in the flowchart are explained 

below: 1.start2. read the image and its attributes3. 

covert image from RGB to LAB4.  classification and 

clustering5.If local minima6.go back to clustering 

and do again .7.if not go to labelling every pixel in 

the image.8.segment the image and finally stop. 

 

fig6: Flowchart for detection of abnormal   
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Visualization of  the Result: 

 One visualization technique is to  superimpose the 

foreground markers and the background markers,  

and segmented  the object  to boundaries on the 

original image.   we can use dilation which is needed 

to make certain aspects for  the object boundaries for 

more  visibility.  Object  boundaries are located 

where L == 0. This  visualization  shows how the 

locations of the foreground markers and  background 

markers will affect the result.  In  two  locations, 

partially the darker objects were mixed  with their 

brighter objects because the occluded  objects did not 

have  the foreground markers.   

Another important  useful visualization technique is 

to display the labeled   matrix as a color image.  

Label matrices are  produced by watershed and label, 

can be converted to  true color images for 

visualization purposes by using  label2rgb. .     

(a)     

 

(b) 

     

(c)    

   

(d)  

   

(e) 

 

Fig. 7: (a) Blood cell images (b) Gray scale image (c) 

contrast adjustment (d) Binary image (e) Holes filled 

in the image      

For testing purpose the image shown in Fig. 8 was 

taken.     

Fig 8: Blood cell image taken for testing purpose  

image labeled by cluster index

objects in cluster 1

objects in cluster 2

blue nuclei
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V.RESULTS  

The proposed algorithm is used for testing on the 

blood cell images as shown in Fig.7. The total 

number of blood cells are present in the image is 

counted using proposed algorithm which shows the 

form factor for the blood cells which are more or less 

in circular shapes is in the range of .7 to 1 and  for 

others in the range of 0.35 to 0.6. And  also the total 

number of cells is estimated and those will be 

matched with the actual count of the cells.   

 

there are totally 12 in the cell of the image. Where 10 

cells are normal and 1 cell is abnormal. Calculated 

form factor is as follows: 1.04, 1.05, 0.9, 1.12, 1.01, 

0.97, 0.94, 0.86, 0.45, and 1.03. So here range of 

form factor is in between 0.90 to 1.10.  So there are 

the normal cells. cell is considered as abnormal when 

it has less than 0.6 Here the only one cell which has a 

value is 0.40, considered as abnormal blood cell. The 

statistical analysis are taken. Statistical analysis of 

the blood cells shown in Fig. 8.   

It is clearly perceived from the results that the 

abnormal cells are easily differentiated from normal 

cells. This process involves in showing up the 

different colors for normal cells and abnormal cells. 

This methodology also detects the growth of 

cancerous cells in shape and size indicating the 

seriousness of the issue and this entire procedure can 

be understood with respect to subjective analysis. 

Objective analysis has been also carried in this 

research via various statistical parameters to analyse 

the abnormal cells more effectively.  

VI. CONCLUSIONS 

In this project leukemia images were taken 

for enhancing and detecting by using color space 

model and k-means clustering  techniques .These are 

effective in enhancing the contrast of leukemia 

images. It gives the best result and it could give some 

more information for nucleus and cytoplasm of acute 

leukemia images.  blood images that applied in this 

technique appears to be clearer and hopefully it   

gives further analysis and diagnosis by hematologist. 
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