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  ABSTRACT 

Red blood cells constitute the majority of solid blood components. 

They are shaped like flat circles with a depression in the center. Diseases, 

such as sickle cell anemia, cause cells to change from their healthy circular 

shape to a sickle-like crescent. The most crescent-shaped sickle cells are 

the result of an insufficient hemoglobin level. The sickle cell count is an 

important measure of the severity of sickle cell anemia. 

Although traditional morphological examination of peripheral blood 

smears provides significant diagnostic information for blood diseases, a 

major development is necessary to facilitate the examination technique. 

The goal of this thesis is to make it easier and take less time to find and 

count sickle cells in thin blood smears. 

The proposed method involves obtaining images of thin blood smears 

from a local hospital using a camera attached to the microscope's eyepiece. 

Additionally, public datasets are used to test the method. Further, when 

implementing image processing techniques, the captured images are 

initially preprocessed by grayscale conversion, histogram equalization, 

and Gaussian blur to reduce noise. Then, the cells are segmented by 

implementing the Otsu threshold. Also, morphological processes such as 

erosion and dilation, followed by connected component labeling and the 

Watershed Algorithm, are utilized to distinguish sickle cells from other 

cells and to count them. A Python Jupyter Notebook is used for the 

programming of this algorithm. A Raspberry Pi 4 has been used in the 

proposed system to achieve a compact and portable system. 

Although there are many factors that affect the process of 

identification and diagnosis, such as the stain's type, the way to prepare a 

blood smear, the microscope light, the accuracy, and the type of camera 

used, Despite these factors, the algorithm achieved an accuracy of 94.4%, 
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a recall of 88%, and a precision of 89.7% for the local hospital dataset for 

sickle cell anemia patients. Also, the proposed algorithm is examined by 

using the first and second erythrocyte IDB datasets (which are free and 

available for downloading from a website), which have an overall system 

accuracy of 96.3% and 93.1%, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


