
 

 

 

 

 

 

 

 

 

 

 
 
 
UNDERGRADUATE THESIS 
 
 

CLASSIFICATION OF MALARIA USING 
MICROSCOPIC IMAGES OF BLOOD CELLS 
WITH A HYBRID CNN–SWIN TRANSFORMER 
ARCHITECTURE 
 
 
 

 

MUHAMMAD NABIL RAMADHANI 
NPM 22081010245 
 
 
 

THESIS ADVISOR 

Muhammad Muharrom Al Haromainy, S.Kom, M.Kom 

Henni Endah Wahanani, ST, M.Kom  

 
 
 
 
 
MINISTRY OF HIGHER EDUCATION, SCIENCE, AND TECHNOLOGY 
UNIVERSITAS PEMBANGUNAN NASIONAL VETERAN JAWA TIMUR 
FACULTY OF COMPUTER SCIENCE 
INFORMATICS STUDY PROGRAM 
SURABAYA 
2026 
 



iii 

 



v 

 

APPROVAL SHEET 
 

 

CLASSIFICATION OF MALARIA USING MICROSCOPIC IMAGES OF 

BLOOD CELLS WITH A HYBRID CNN–SWIN TRANSFORMER 

ARCHITECTURE 

 

By: 

MUHAMMAD NABIL RAMADHANI 

NPM. 22081010245 

 

Approved to proceed to the Thesis Examination 

 

 

 

 

 

 

 

  

Approved by, 

 

Coordinator of Informatics Study Program 

Faculty of Computer Science 

 

 

 

Dr. Intan Yuniar Purbasari, S.Kom. MSc. 

NIP.  19800602 202521 2 029 



vii 

STATEMENT OF ORIGINALITY 
 

I am the undersigned: 

 

Student Name : Muhammad Nabil Ramadhani 

NPM : 22081010245 

Degree Program :  Bachelor (S1) 

Study Program : Informatics 

Faculty : Faculty of Computer Science 

 

Hereby declares that this undergraduate thesis contains no part of any other 

scientific work that has been submitted to obtain an academic degree at any higher 

education institution. Furthermore, it does not contain any work or opinions 

previously written or published by others, except for those which are explicitly cited 

in this thesis and listed completely in references. 

 

And I declare that this scientific document is free from elements of plagiarism. If 

in the future indications of plagiarism are found in this Thesis, I am willing to accept 

sanctions in accordance with the applicable laws and regulations.  

 

Thus, I made this statement without any coercion from anyone and to be used as it 

should. 

 

 
 
 
 
 
 
 
 
 
 
 
 

 



ix 

ABSTRACT 

Students Name / NPM      : Muhammad Nabil Ramadhani / 22081010245 

Thesis Title                       : Malaria Disease Classification on Blood Cell 

Microscopic Images Using Hybrid CNN–Swin 

Transformer Architecture 

Advisor                             : 1. Muhammad Muharrom Al Haromainy, S.Kom, 

M.Kom 

 2. Henni Endah Wahanani, ST, M.Kom 

Malaria remains a significant public health threat in endemic regions, including 

Indonesia, while manual microscopic diagnosis remains prone to subjectivity and 

is time-consuming. This study applies binary classification of malaria (infected vs. 

uninfected) on microscopic blood cell images using a Hybrid CNN–Swin 

Transformer architecture, which combines CNN's local feature extraction with 

Swin Transformer's global context modeling. The images underwent preprocessing 

consisting of resizing to 224×224 pixels, Z-Score normalization, and on-the-fly 

augmentation, with performance optimized through hyperparameter tuning using 

Grid Search. Evaluation results on the best configuration for each model show that 

the Swin Transformer achieved an accuracy of 96.57% and F1-score of 96.54% 

(70:15:15), the CNN achieved an accuracy of 96.01% and F1-score of 96.01% 

(70:15:15), while the Hybrid model achieved an accuracy of 96.06% and F1-score 

of 96.01% (70:15:15). The slightly lower performance of the Hybrid model is 

attributed to spatial information reduction at the bridge layer, the architecture's 

sensitivity to hyperparameter combinations, and the characteristics of the single-

cell dataset, in which the Swin Transformer's global context alone is already 

sufficient for classification. Interpretability was analyzed using Grad-CAM, which 

showed the model's focus consistently on the morphology of the Plasmodium 

parasite as the biologically relevant region. The system was implemented as a web-

based prototype using Streamlit to support fast and interactive malaria detection. 

 

Keywords : Malaria, Binary Classification, Microscopic Images, Convolutional 

Neural Network, Swin Transformer, Hybrid, Grad-CAM, Explainable AI 
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