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ABSTRAK

Penggunaan helm Standar Nasional Indonesia (SNI) merupakan salah satu faktor
penting dalam meningkatkan keselamatan pengendara sepeda motor. Namun,
tingkat kepatuhan masyarakat dalam menggunakan helm yang sesuai standar
masih relatif rendah, sedangkan proses pengawasan di lapangan masih didominasi
oleh metode manual yang kurang efektif. Perkembangan teknologi computer
vision dan deep learning memberikan peluang untuk membangun sistem deteksi
penggunaan helm secara otomatis. Penelitian ini  bertujuan  untuk
mengimplementasikan model YOLOv1l dalam mendeteksi penggunaan helm
Standar Nasional Indonesia (SNI) pada pengendara motor berbasis video di
Kabupaten Rokan Hulu. Metode penelitian yang digunakan meliputi tahap
pengumpulan data, persiapan dataset, perancangan sistem, implementasi model
YOLOv1ln, serta pengujian sistem berbasis web. Hasil penelitian menunjukkan
bahwa sistem berhasil diimplementasikan dan seluruh fitur aplikasi berjalan sesuai
dengan kebutuhan. Model YOLOv11 memperoleh nilai Precision sebesar 0,765.
Recall sebesar 0,729, mAP50 sebesar 0,779, dan mAP50-95 sebesar 0,456. Sistem
mampu mendeteksi penggunaan helm secara otomatis pada video, menampilkan
bounding box, label kelas, nilai confidence, serta menghasilkan laporan dalam
format CSV. Meskipun masih ditemukan beberapa false positive pada kondisi
tertentu, hasil penelitian menunjukkan bahwa model YOLOv11 memiliki performa
yang baik dan berpotensi diterapkan sebagai sistem pendukung pengawasan
keselamatan berkendara berbasis video.

Kata Kunci: Deep Learning, Deteksi Objek, Helm SNI, Sepeda Motor,
Pengolahan Video, YOLOv11.



ABSTRACT

The use of helmets comply with the Standar Nasional Indonesia (SNI) is one of the
key factors in improving the safety of motorcycle riders. However, the level of
public compliance in wearing standard-compliant helmets remains relatively low,
while traffic monitoring is still predominantly conducted manually, making it less
effective. Advances in computer vision and deep learning technologies have
created opportunities to develop an automated helmet detection system. This study
aims to implement the YOLOv1l model for detecting the use of Indonesian
National Standard (SNI) helmets by motorcycle riders using video data in Rokan
Hulu Regency. The research method consisted of data collection, dataset
preparation, system design, implementation of the YOLOv11n model, and testing
of a web-based application. The results show that the system was successfully
implemented and all application features functioned according to the specified
requirements. The YOLOv11ln model achieved a Precisionvalue of 0,765, Recall
of 0,729, mAP50 of 0,779, and mAP50-95 of 0,456. The developed system is
capable of automatically detecting helmet usage from video input, displaying
bounding boxes, class labels, confidence scores, and generating detecting reports
in CSV format. Although several false-positive detections were still observed
under certain conditions, the results indicate that the proposed model
demonstrates good performance and has the potential to be implemented as a
video-based intelligent traffic safety monitoring system.

Keywords: Deep Learning, Motorcycle, Object Detection, SNI Helmet, Video
Processing, YOLOv11.
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