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ABSTRAK

Penelitian ini berfokus pada pengembangan sistem deteksi dan klasifikasi
tingkat kematangan buah kopi menggunakan model YOLOvV8. Proses penelitian
diawali dengan pengumpulan data primer berupa citra buah kopi dari perkebunan
PT. Toarco Jaya. Sampel buah kopi divalidasi untuk memisahkan buah
berdasarkan tingkat kematangannya. Setelah itu, citra diolah melalui beberapa
tahapan. Pertama, dilakukan anotasi menggunakan aplikasi Roboflow dengan
teknik bounding box untuk melabeli buah kopi ke dalam empat kelas, yaitu
mentah, setengah matang, matang, dan terlalu matang. Selanjutnya, pada tahap
preprocessing, setiap gambar diubah ukurannya menjadi 640x640 piksel. Setelah
data siap, model YOLOv8n dibangun dan dilatih. Penelitian ini membandingkan
dua skema pelatihan: model YOLO saja dan model kombinasi YOLO + Lucy
Richardson. Hasil pelatihan menunjukkan bahwa kedua model memiliki
kemampuan belajar yang baik, ditunjukkan oleh penurunan nilai loss dan
peningkatan metrik evaluasi seperti precision, recall, dan mAP. Pengujian model
dengan confusion matrix menghasilkan akurasi 85,7% untuk model YOLO dan
84,5% untuk model YOLO + Lucy Richardson. Meskipun akurasi numerik model
YOLO sedikit lebih tinggi, perbandingan metrik evaluasi secara visual
menunjukkan bahwa model YOLO + Lucy Richardson memiliki peningkatan
signifikan pada mAP@0.5 dan mAP@0.5:0.95. Peningkatan ini menunjukkan
bahwa teknik augmentasi blur berhasil meningkatkan kemampuan generalisasi
model. Secara keseluruhan, hasil penelitian menyimpulkan bahwa model
YOLOv8 efektif dalam mendeteksi dan mengklasifikasi buah kopi, dengan
kemampuan generalisasi yang baik terhadap variasi kondisi visual seperti latar
belakang dan pencahayaan.

Kata Kunci: Kematangan Buah Kopi, Lucy-Richardson, YOLOvVS, Deteksi
Objek, Confusion Matrix, mAP, Pipeline, Pemrosesan Citra.



ABSTRACT

This research focuses on developing a coffee fruit ripeness detection and
classification system using the YOLOv8 model. The research process began with
the collection of primary data in the form of coffee fruit images from the PT.
Toarco Jaya plantation. Coffee fruit samples were validated by the plantation
manager to separate the fruit based on their ripeness level. After that, the images
were processed through several stages. First, annotation was carried out using the
Roboflow application with the bounding box technique to label the coffee fruit
into four classes: unripe, half-ripe, ripe, and overripe. Next, in the preprocessing
stage, each image was resized to 640x640 pixels. Once the data was ready, the
YOLOv8n model was built and trained. This study compared two training
schemes: the YOLO model alone and the YOLO + Lucy Richardson combination
model. The training results showed that both models had good learning abilities,
indicated by a decrease in loss values and an increase in evaluation metrics such
as precision, recall, and mAP. Model testing with a confusion matrix resulted in
an accuracy of 85.7% for the YOLO model and 84.5% for the YOLO + Lucy
Richardson model. Although the numerical accuracy of the YOLO model is
slightly higher, a visual comparison of the evaluation metrics shows that the
YOLO + Lucy Richardson model has a significant improvement in mAP@0.5 and
MAP@0.5:0.95. This improvement indicates that the blur augmentation technique
successfully improves the model's generalization ability. Overall, the results of the
study conclude that the YOLOvV8 model is effective in detecting and classifying
coffee cherries, with good generalization ability to various visual conditions such
as background and lighting.

Keywords: Coffee Berry Ripeness, Lucy-Richardson, YOLOv8, Object
Detection, Confusion  Matrix, mAP, Pipeline, Image Processing.



