
ABSTRACT 

White blood cells (WBCs) are important cells for the purpose of 

defence system (the immune system) in the human body, which help our 

body to fight against infections disease, viruses,  fungi, bacteria and many 

invading parasites. WBCs are classified into five classes; Neutrophil, 

Eosinophil, Basophil, Monocyte and Lymphocyte. Each one of these 

classes is different from the others in the shape of nucleus which  is  

considered the important  feature  used in the white blood cell classification 

process. 

Several diseases can be diagnosed based on the number of cells for 

each class of WBCs in the blood, therefore extracting information about 

that is considered very important for hematologists.  

This thesis aims to present a robust automatic medical diagnostic 

system, which has the ability to segment the WBC from other components 

in microscopic blood images and then identify each class of WBCs using 

MATLAB environment for  easier  writing  and manipulation  of the code. 

In this thesis, 177 microscopic blood images, with resolution of 

1280*960 pixels, are collected from 17 blood smear slides (which are  

taken from Ibn Seena teaching hospital in Mosul) using  especial 

Microscope device with CCD camera.  Collection of techniques are used  

for implementing the WBCs segmentation process using  median filter for 

enhancing and smoothing  the blood images, quantization operation, 

binarization operation and  morphological operators. So that   the  proposed  

system  achieved best accuracy rate (95.65%) of WBCs segmentation 

process in comparing with other systems , such that Juma A. with accuracy 

rate 80% (when collection of different blood images, which taken from 10 

blood slides, are used). The execution time of proposed WBCs 

segmentation process was 4 minutes and 48.0628 seconds. 



Finally, in WBCs identification process, Principle Component 

Analyses (PCA) is used for feature extraction operation purpose to extract 

the best features from segmented WBCs images. The first 15 features from 

total extracted features of each WBC are applied to the Probabilistic Neural 

Network (PNN) which is used for classification operation  purpose to 

classify the extracted features to the five classes of WBCs. So that   the  

proposed  system  achieved best accuracy rate (94%) of WBCs 

identification process in comparing with other systems, such that 

Madhumala G. with accuracy rate 83.2% (when 150 blood images, 9 

morphological features and Naive Bayes classifier are used). The execution 

time of proposed WBCs identification process was about 17 – 26 seconds. 




