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ABSTRAK 

Penentuan tingkat kematangan buah pinang secara manual masih bergantung 

pada pengamatan visual sehingga rentan terhadap kesalahan dan 

ketidakkonsistenan. Penelitian ini bertujuan mengoptimasi metode K-Nearest 

Neighbor (KNN) untuk mengklasifikasikan tingkat kematangan buah pinang 

menggunakan citra digital berdasarkan variasi nilai parameter K. Dataset yang 

digunakan terdiri dari 360 citra buah pinang yang dikelompokkan ke dalam empat 

kelas, yaitu muda, sedang, tua, dan kering, dengan pembagian 300 data latih dan 60 

data uji. Tahapan penelitian meliputi pra-pemrosesan citra berupa background 

removal, cropping, dan resize, dilanjutkan dengan ekstraksi 17 fitur yang terdiri 

atas 12 fitur warna (RGB dan HSV) serta 5 fitur tekstur Gray Level Co-occurrence 

Matrix (GLCM). Proses klasifikasi dilakukan menggunakan metode KNN dengan 

pengujian nilai K sebesar 1, 3, 5, 7, dan 9 menggunakan metrik evaluasi accuracy, 

precision, recall, dan F1-score. Hasil penelitian menunjukkan bahwa seluruh nilai 

K menghasilkan performa yang sama, dengan accuracy sebesar 96,67%, precision 

97,06%, recall 96,67%, dan F1-score 96,65%. Nilai K = 1 dipilih sebagai parameter 

optimal karena memberikan performa terbaik dengan konfigurasi yang paling 

sederhana. Hasil tersebut menunjukkan bahwa kombinasi fitur RGB, HSV, dan 

GLCM mampu merepresentasikan karakteristik tingkat kematangan buah pinang 

secara efektif sehingga metode KNN layak diterapkan sebagai solusi klasifikasi 

berbasis citra digital. 

Kata kunci: K-Nearest Neighbor, klasifikasi, kematangan buah pinang, citra digital, 

Gray Level Co-occurrence Matrix (GLCM). 
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ABSTRACT  

Manual determination of the ripeness level of areca nuts still relies on 

visual observation, making it prone to errors and inconsistencies. This study aims 

to optimize the K-Nearest Neighbor (KNN) method for classifying the ripeness 

levels of areca nuts using digital images based on variations in the K parameter 

value. The dataset consists of 360 images of areca nuts grouped into four classes—

young, medium, ripe, and dry—with 300 training data points and 60 test data 

points. The research stages included image preprocessing—such as background 

removal, cropping, and resizing—followed by the extraction of 17 features, 

comprising 12 color features (RGB and HSV) and 5 texture features from the Gray 

Level Co-occurrence Matrix (GLCM). The classification process was performed 

using the KNN method, testing K values of 1, 3, 5, 7, and 9, with evaluation metrics 

including accuracy, precision, recall, and F1-score. The results show that all K 

values produced the same performance: accuracy of 96.67%, precision of 97.06%, 

recall of 96.67%, and an F1-score of 96.65%. A value of K = 1 was selected as the 

optimal parameter because it provided the best performance with the simplest 

configuration. These results indicate that the combination of RGB, HSV, and 

GLCM features effectively represents the maturity characteristics of areca nuts, 

making the KNN method a viable solution for digital image-based classification. 

Keywords: K-Nearest Neighbour, classification, areca nut ripeness, digital 

images, Gray Level Co-occurrence Matrix (GLCM).   
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