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ABSTRAK 

Kebotakan atau alopecia merupakan kondisi yang dapat memengaruhi 

aspek fisiologis dan psikologis individu. Deteksi dini kebotakan penting untuk 

mencegah perkembangan kondisi yang lebih parah. Perkembangan teknologi 

kecerdasan buatan, khususnya pada bidang computer vision dan deep learning, 

memungkinkan proses skrining dini melalui analisis citra kulit kepala 

menggunakan metode Convolutional Neural Network (CNN).  

Penelitian ini bertujuan menganalisis pengaruh preprocessing citra berbasis 

Laplacian of Gaussian (LoG) terhadap kinerja CNN dalam klasifikasi citra kulit 

kepala menjadi dua kelas, yaitu normal dan hair loss. Proses preprocessing meliputi 

citra original, LoG, kombinasi CLAHE–LoG, serta skema bertahap grayscale, 

CLAHE, dan LoG. Evaluasi dilakukan menggunakan analisis statistik citra global 

dan fitur tekstur Gray Level Co-occurrence Matrix (GLCM), kemudian 

dibandingkan performa model CNN dengan arsitektur MobileNetV2, ResNet50, 

dan EfficientNetB4.  

Hasil penelitian menunjukkan bahwa preprocessing berbasis LoG mampu 

meningkatkan kualitas fitur citra dan memberikan pengaruh positif terhadap 

performa klasifikasi CNN. Kombinasi preprocessing tertentu menghasilkan 

pemisahan tekstur yang lebih baik antara kelas normal dan hair loss, sehingga 

meningkatkan stabilitas dan akurasi model dalam proses klasifikasi citra kulit 

kepala.  

 

Kata kunci: kebotakan, pengolahan citra digital, preprocessing citra, Laplacian of 

Gaussian, Convolutional Neural Network. 
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ABSTRACT 

Alopecia or hair loss is a condition that can affect both the physiological 

and psychological aspects of individuals. Early detection of hair loss is important 

to prevent the progression of more severe conditions. Advances in artificial 

intelligence, particularly in computer vision and deep learning, enable early 

screening through scalp image analysis using Convolutional Neural Networks 

(CNN).  

This study aims to analyze the effect of Laplacian of Gaussian (LoG) based 

image preprocessing on CNN performance in classifying scalp images into two 

classes: normal and hair loss. The preprocessing stages include original images, 

LoG, CLAHE–LoG combination, and a sequential scheme consisting of grayscale, 

CLAHE, and LoG. Image quality evaluation is conducted using global image 

statistics and Gray Level Co-occurrence Matrix (GLCM) texture features, followed 

by CNN performance comparison using MobileNetV2, ResNet50, and 

EfficientNetB4 architectures.  

The results show that LoG-based preprocessing improves image feature 

quality and positively affects CNN classification performance. Certain 

preprocessing combinations produce better texture separation between normal and 

hair loss classes, thereby improving the stability and accuracy of scalp image 

classification models.  

 

Keywords: alopecia, digital image processing, image preprocessing, Laplacian of 

Gaussian, Convolutional Neural Network. 
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