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DETEKSI PENGGUNAAN SAFETY HELMET MENGGUNAKAN

YOLOVS DAN BYTETRACK
SKRIPSI

Abstrak

Penerapan Keselamatan dan Kesehatan Kerja (K3) di lingkungan konstruksi masih
menghadapi tantangan dalam pengawasan penggunaan safety helmet karena pemantauan
manual kurang efektif pada kondisi pekerja vang bergerak dinamis dan mengalami
occlusion. Penelitian ini bertujuan mengembangkan sistem deteksi penggunaan safety
helmet pada video menggunakan YOLOvSs yang diintegrasikan dengan Bytelrack untuk
mempertahankan identitas pekerja selama proses pelacakan. Dataset diperoleh dari Kaggle,
diunggah oleh Litvinov Sergey, dengan 2.605 citra latih, 114 citra validasi, dan 82 citra uji
Penelitian difokuskan pada kelas Person, Hardhat, dan No-hardhat. Model dilatih
menggunakan Google Colab dengan GPU NVIDIA T4 selama 300 epoch. Pengujian
dilakukan menggunakan 82 citra testing dan 18 video eksternal vang diperoleh dari YouTube
dan Kaggle untuk mengukur kemampuan sistem dalam melakukan deteksi dan pelacakan
objek. Hasil pengujian memperoleh Precision 91,58%, Reeall §2,22%, F1-Score 86,65%,
mAPS50 87,83%, dan mAP50-95 62,78%. Evaluasi ByteTrack menghasilkan MOTA hingga
97,7%, MOTP 98, 7%, dan 0 ID Switches pada salah satu skenario pengujian. Hasil tersebut
menunjukkan bahwa integrasi YOLOvSs dan ByteIrack mampu mendukung deteksi safety
helmet serta mempertahankan identitas pekerja pada kondisi pergerakan dinamis dan
occlusion.

Kata kunci: YOLOvSs, ByteIrack, deteksi objek, safety helmet, pelacakan objek.
Abstract

The implementation of Occupational Safety and Health (OSH) in the construction
environment still faces challenges in monitoring the use of safety helmets, as manual
monitoring is less effective when workers move dvnamically and experience occlusion. This
study aims to develop a safety helmet detection system for video using YOLOvVSs integrated
with ByteTrack to maintain worker identities during the tracking process. The dataset was
obtained from Kaggle and uploaded by Litvinov Sergey, consisting of 2,605 training images,
114 validation images, and 82 testing images. The study focuses on the Person, Hardhat,
and No-hardhat classes. The model was trained using Google Colab with an NVIDIA T4
GPU for 300 epochs. Testing was conducted using 82 testing images and 18 external videos
obtained from Youlube and Kaggle to evaluate the system’s ability to perform object
detection and tracking. The evaluation results achieved a Precision of 91.58%, Recall of

82.22%, FI1-Score of 86.65%, mAPS0 of 87.83%, and mAP50-95 of 62.78%. ByteIrack
evaluation achieved an MOTA of up to 97.7%, an MOTP of 98.7%, and 0 ID Switches in one
testing scenario. These results indicate that the integration of YOLOvVSs and ByteTrack can
support safety helmet detection while maintaining worker identities under dynamic
movement and occlusion conditions.

Keywords: YOLOvSs, ByteTrack, object detection, safety helmet, object tracking.
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