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INTISARI 

 

Perilaku mengemudi tidak aman seperti menggunakan ponsel, makan, 

minum, dan merokok merupakan salah satu penyebab utama kecelakaan lalu 

lintas. Deteksi dini terhadap aktivitas ini penting untuk meningkatkan keselamatan 

berkendara. Algoritma YOLO (You Only Look Once) menawarkan solusi real-time 

berbasis computer vision yang cepat dan akurat dalam mendeteksi objek. 

Penelitian ini mengevaluasi performa tiga versi algoritma YOLOv8, YOLOv9, dan 

YOLOv11—dalam mendeteksi perilaku tidak aman pengemudi. 

Dataset yang digunakan berjumlah 1000 gambar, dikumpulkan dari sumber 

publik dan video pribadi, kemudian diperluas melalui augmentasi pencahayaan 

dengan rentang kecerahan -25% hingga 25%. Model dilatih menggunakan GPU 

T4 di Google Colab dalam sembilan skenario berdasarkan kombinasi versi dan tipe 

model (nano, small, medium). Evaluasi dilakukan menggunakan lima metrik utama 

yaitu mAP50, precision, recall, F1-score, dan kecepatan komputasi, serta 

divisualisasikan melalui radar chart. 

Hasil evaluasi menunjukkan bahwa YOLOv11s merupakan model paling 

optimal, dengan mAP50 sebesar 0,953, precision 0,956, recall 0,960, dan F1-score 

0,92. Model ini kemudian diimplementasikan pada video simulasi dengan 

pencahayaan ekstrem (-30% hingga -60%). Pada tingkat -30%, performa masih 

stabil meskipun mulai muncul penurunan confidence dan false positive. Namun, 

pada -40% ke bawah, terjadi peningkatan signifikan false positive dan false 

negative, menandakan penurunan kemampuan model dalam mengenali fitur visual 

di kondisi gelap. Temuan ini menunjukkan bahwa meskipun YOLOv11s efektif 

untuk kondisi normal hingga sedang, diperlukan pengembangan lebih lanjut untuk 

mengatasi tantangan deteksi pada pencahayaan ekstrem. 

Kata kunci: YOLO, Deteksi objek, Aktivitas tidak aman Pengemudi, Augmentasi 

kecerahan.  
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ABSTRACT 

 

Unsafe driving behaviors such as using a mobile phone, eating, drinking, 

and smoking have been major contributors to traffic accidents. Early detection of 

these activities was essential to enhance road safety. The YOLO (You Only Look 

Once) algorithm offered a real-time computer vision solution that was both fast 

and accurate in object detection. This study evaluated the performance of three 

YOLO versions YOLOv8, YOLOv9, and YOLOv11 in detecting unsafe driving 

behaviors. 

A dataset of 1,000 images was used, collected from public sources and 

personal video recordings, and expanded through brightness augmentation in the 

range of -25% to 25%. Models were trained using a T4 GPU in Google Colab under 

nine different scenarios combining model versions and configurations (nano, small, 

medium). The evaluation was based on five main metrics: mAP50, precision, recall, 

F1-score, and computational speed, and was visualized through radar charts. 

Evaluation results showed that YOLOv11s was the most optimal model, 

achieving a mAP50 of 0.953, precision of 0.956, recall of 0.960, and F1-score of 

0.92. This model was then implemented in simulated video tests with extreme 

brightness conditions (-30% to -60%). At -30%, performance remained stable, 

although some decline in confidence and additional false positives were observed. 

However, at -40% and beyond, significant increases in false positives and false 

negatives were recorded, indicating a drop in the model’s ability to detect visual 

features in dark conditions. These findings suggested that while YOLOv11s was 

suitable for normal to moderate lighting conditions, further development was 

needed to ensure reliable detection under extreme low-light environments. 

Keywords: YOLO, Object detection, Unsafe driving behavior, Brightness 

augmentation


	73cfff3dd2c8014146da103f31370556a1462aba8c227254c479085193e08ee0.pdf
	Hal Persetujuan dan Pengesahan Humam
	Hal Pernyataan Humam
	73cfff3dd2c8014146da103f31370556a1462aba8c227254c479085193e08ee0.pdf

