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INTISARI 

 

Pemeriksaan sistem pemindah daya pada kendaraan bermotor sangat 

penting untuk menjamin keselamatan teknis dan kelayakan kendaraan di 

jalan. Namun dalam praktiknya, pemeriksaan bagian bawah kendaraan 

sering terkendala keterbatasan alat bantu visualisasi dan tidak efektifnya 

proses uji kolong. Untuk mengatasi permasalahan ini, dilakukan penelitian 

dengan memanfaatkan algoritma deteksi objek berbasis YOLO yang dapat 

diintegrasikan dengan kamera webcam sebagai inovasi pengujian 

kendaraan. 

Penelitian ini mengimplementasikan algoritma YOLOv8, YOLOv9, dan 

YOLOv11 untuk mendeteksi komponen sistem pemindah daya seperti 

transmisi, propeller shaft, universal joint, differential, dan axle shaft pada 

kendaraan pick up dengan JBB < 3,5 ton dengan konfigurasi penggerak 

belakang. Dataset dikumpulkan secara langsung melalui melalui 

dokumentasi lapangan, kemudian dilakukan proses anotasi menggunakan 

platform Roboflow dan pelatihan model pada Google Colab. Evaluasi model 

dilakukan menggunakan matriks mAP, Precision, Recall, dan F1-score. 

Hasil penelitian menunjukkan bahwa ketiga versi algoritma mampu 

mendeteksi objek dengan akurasi yang tinggi. YOLOv9 mencatat nilai mAP 

tertinggi sebesar 96,6, sedangkan YOLOv11 unggul dalam kecepatan 

inferensi sebesar 13,5 ms per citra, membuatnya ideal untuk aplikasi real-

time. Model algoritma deteksi ini berhasil diimplementasikan pada proses uji 

kolong menggunakan kamera IP web cam, memberikan informasi visual 

secara transparan kepada penguji maupun pemilik kendaraan. 

Hasil penelitian menunjukkan bahwa penggunaan algoritma YOLO 

dalam sistem pengujian dapat meningkatkan efisiensi, akurasi, dan 

keselamatan selama proses pemeriksaan teknis komponen pemindah daya. 

 

Kata kunci: Sistem Pemindah Daya, Deteksi Objek, YOLOv8, 

YOLOv9, YOLOv11, Pengujian Kendaraan Bermotor. 
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ABSTRACT 

 

The inspection of the power transfer system in motor vehicles is 

essential to ensure technical safety and roadworthiness. However, in 

practice, undercarriage inspections are often hindered by limited visualization 

tools and the inefficiency of manual inspection in the inspection pit. To 

address this issue, this study utilizes object detection algorithms based on 

YOLO (You Only Look Once), integrated with a IP webcam, as an innovation 

in vehicle inspection. 

This study implements YOLOv8, YOLOv9, and YOLOv11 algorithms to 

detect components of the power transfer system, such as the transmission, 

propeller shaft, universal joint, differential, and axle shaft, specifically on 

pick-up vehicles with rear-wheel drive configuration. The dataset was 

collected through field documentation, followed by annotation using the 

Roboflow platform and model training on Google Colab. Model evaluation 

was conducted using mAP, precision, recall, and F1-score metrics. 

The results show that all three algorithm versions achieved high 

accuracy in object detection. YOLOv9 recorded the highest mAP of 96,6, 

while YOLOv11 had the fastest inference time of 13.5 ms per image, making 

it ideal for real-time applications. These models were successfully 

implemented in undercarriage inspections using a robotic camera system, 

providing transparent visual information for both inspectors and vehicle 

owners. 

the application of YOLO algorithms in motor vehicle testing systems 

can significantly enhance efficiency, accuracy, and safety during the 

technical inspection of power transfer system components. 

 

Keywords: Power Transfer System, Object Detection, YOLOv8, 

YOLOv9, YOLOv11, Vehicle Inspection.


