
ERYTHROCYTE SEGMENTATION FROM  

THIN BLOOD SMEARS MICROPHOTOGRAPH 

 

By 

Richard Kartiyanta 

12110013 

 

 

A Bachelor’s Thesis submitted to the Faculty of 

ENGINEERING AND INFORMATION TECHNOLOGY 

 

 

In Partial Fulfillment of the 

Requirements for the Bachelor Degree 

In 

 

INFORMATION TECHNOLOGY 

 

 

 

 

 

 

Swiss German University 

EduTown BSDCity 

Tangerang 15339 

INDONESIA 

 

July 2014 

 

Revision after Thesis Defense 14 July  



ERYTHROCYTE SEGMENTATION FROM THIN       Page 2 of 85 
BLOOD SMEARS MICROPHOTOGRAPH 

 

Richard Kartiyanta 

 

STATEMENT BY THE AUTHOR 

 
 
 

I hereby declare that this submission is my own work and to the best of my 

knowledge, it contains no material previously published or written by another 

person, nor material which to a substantial extent has been accepted for the 

award of any other degree or diploma at any educational institution, except 

where due acknowledgement is made in the thesis. 

 

 
 
 
 
Richard Kartiyanta 
_____________________________________________ 
Student 

  
 
 
 
 
 

Date 
 
 
Approved by: 
 
 
 
 
 
Dr. Anto Satriyo Nugroho 
_____________________________________________ 
Thesis Advisor 

  
 
 
 
 
 
 
 
 
 

Date 
 
 
 
 
Ir. Heru Purnomo Ipung, M. Eng 
_____________________________________________ 
Thesis Co-Advisor 

  
 
 
 
 
 

Date 
 
 
 
 
Dr. Ir. Gembong Baskoro, M. Sc 
_____________________________________________ 
Dean 

  
 
 
 
 
 

Date 

  



ERYTHROCYTE SEGMENTATION FROM THIN       Page 3 of 85 
BLOOD SMEARS MICROPHOTOGRAPH 

 

Richard Kartiyanta 

 

 ABSTRACT  

 
 
 

ERYTHROCYTE SEGMENTATION FROM THIN 
BLOOD SMEARS MICROPHOTOGRAPH 

 
 
 

By 
 

Richard Kartiyanta 
Dr. Anto Satrio Nugroho, Advisor 

Ir. Heru Purnomo Ipung, M. Eng , Co-Advisor 
 
 

SWISS GERMAN UNIVERISTY 
 
 

Malaria has become global disease and all countries around the world have 

tried to make their country free from malaria disease. Development of 

computerized diagnosis of malaria is needed to help solving the malaria 

problem. Thin blood smears image that infected with Plasmodium falciparum, 

the most deadly malaria parasite, has been chosen as input image for this 

research. By performing some image processing algorithm like morphological 

image processing algorithm and thresholding method, the expected result is 

high accuracy in detecting erythrocyte in blood image. Otsu thresholding is 

chosen as thresholding method in this thesis. From the data that has been 

gathered after doing blood cell segmentation step, there were a lot of 

components of blood that founded and one of them is overlapping cells. To 

solve this problem distance transform and watershed algorithm were applied. 

The problem with overlapping cell with clear concavity already solve with 

distance transform and watershed method. After the segmentation, each cell 

is saved as single image and they can be classified based on the class. The 

accuracy of the system in recognizing erythrocyte correctly is 99%. 

 

Keywords: malaria, thin blood smears, image segmentation, Otsu 

thresholding, distance transform, watershed.  
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