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ABSTRAK 

 

 
Penentuan tingkat kematangan pisang secara manual sering bersifat subjektif dan 

tidak konsisten. Penelitian ini mengembangkan sistem deteksi kematangan pisang 

berbasis citra digital dengan memanfaatkan algoritma Random Forest, teknik 

Synthetic Minority Oversampling Technique (SMOTE), serta Rule-Based 

Correction untuk meningkatkan akurasi klasifikasi. Dataset terdiri dari 11.793 citra 

pisang dalam empat kelas: unripe, ripe, overripe, dan rotten. Tahapan penelitian 

meliputi pra-pemrosesan citra, ekstraksi fitur warna dan tekstur, penyeimbangan 

data, pelatihan model, serta implementasi aplikasi berbasis web. Model Random 

Forest memperoleh akurasi 94,88% tanpa SMOTE dan 94,45% dengan SMOTE. 

Meskipun akurasi sedikit menurun, penerapan SMOTE meningkatkan recall dan 

F1-score pada kelas minoritas, sehingga performa model menjadi lebih seimbang. 

Rule-Based Correction efektif memperbaiki prediksi yang keliru pada kelas yang 

memiliki kemiripan visual, seperti overripe dan rotten. Sistem yang dibangun juga 

menyediakan visualisasi segmentasi warna dan probabilitas prediksi sehingga hasil 

dapat dipahami dengan jelas oleh pengguna. Secara keseluruhan, sistem deteksi 

kematangan pisang yang dikembangkan mampu memberikan klasifikasi yang 

akurat, stabil, dan mudah digunakan, sehingga berpotensi diterapkan dalam proses 

sortasi buah di berbagai sektor. 

 

Kata Kunci: Kematangan Pisang, Machine Learning, Pengolahan Citra Digital, 

Random Forest, Rule-Based Correction, Smote. 
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ABSTRACT 

 

 
Determining the ripeness level of bananas is commonly performed manually, 

making the assessment subjective and inconsistent. This study develops a digital 

image–based banana ripeness detection system using the Random Forest 

algorithm, the Synthetic Minority Oversampling Technique (SMOTE), and a Rule- 

Based Correction mechanism to improve classification accuracy. The dataset 

consists of 11,793 banana images categorized into four classes: unripe, ripe, 

overripe, and rotten. The research workflow includes image preprocessing, 

extraction of color and texture features, data balancing, model training, and 

deployment into a Streamlit-based web application. The Random Forest model 

achieved accuracies of 94.88% without SMOTE and 94.45% with SMOTE. 

Although the accuracy slightly decreased after applying SMOTE, recall and F1- 

score improved for minority classes, resulting in a more balanced model 

performance. The Rule-Based Correction effectively refined incorrect predictions, 

especially for visually similar classes such as overripe and rotten. The system also 

provides transparent outputs, including color segmentation, statistical analysis, 

and class probability visualization. Overall, the developed banana ripeness 

detection system delivers accurate, stable, and user-friendly classification results, 

making it suitable for fruit sorting processes in commercial, industrial, and post- 

harvest applications. 

 

Keywords: Banana Ripeness, Digital Image Processing, Machine Learning, 

Random Forest, SMOTE, Rule-Based Correction 
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