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INTISARI
Sistem pemindah daya pada kendaraan bermotor, khususnya transmisi,
merupakan komponen vital yang berfungsi meneruskan daya dari mesin ke roda
penggerak serta mengatur torsi dan kecepatan kendaraan. Kerusakan transmisi
seperti rembesan oli dapat menurunkan efisiensi tenaga dan mengganggu
sinkronisasi perpindahan gigi. Namun, pemeriksaan transmisi pada uji berkala
kendaraan bermotor, khususnya di area kolong, masih dilakukan secara visual
manual dan sangat bergantung pada ketelitian penguji, sehingga rentan
mengalami keterbatasan kecepatan serta akurasi pada kondisi pencahayaan
rendah dan permukaan berdebu.
Penelitian ini bertujuan membangun sistem deteksi objek otomatis untuk
komponen transmisi dan area rembesan oli pada kendaraan niaga ringan dengan
Jumlah Berat Diperbolehkan (JBB) di bawah 3,5 ton menggunakan algoritma You
Only Look Once versi YOLOv11 varian small (YOLOv11s). Tahapan penelitian
meliputi pengumpulan 500 citra komponen transmisi, anotasi dataset melalui
Roboflow ke dalam dua kelas yaitu TRANSMISI dan OLI-REMBES, pelatihan model
pada lima versi dataset bertingkat (100 hingga 500 gambar) menggunakan Google
Colab, serta evaluasi performa berdasarkan parameter Precision, Recall, F1-score,
mAP@0.5, dan mAP@0.5:0.95.
Hasil pengujian menunjukkan bahwa dataset 500 memberikan performa paling
seimbang dengan Precision sebesar 88,3%, Recall 86,9%, Fi-score 87,6%,
mAP@0.5 sebesar 88,7%, dan mAP@0.5:0.95 sebesar 63,7%. Model YOLOviis
dataset 500 terbukti mampu mengenali dan mengklasifikasikan komponen
TRANSMISI maupun area OLI-REMBES secara akurat pada berbagai sudut
pandang, kondisi pencahayaan rendah, dan permukaan berdebu yang merupakan
kondisi nyata lorong uji kolong kendaraan bermotor. Dengan penerapan sistem
deteksi otomatis ini, proses inspeksi kerusakan transmisi pada uji berkala menjadi
lebih cepat, efisien, dan akurat, sekaligus mendorong pemanfaatan kecerdasan
buatan untuk meningkatkan keselamatan transportasi darat di Indonesia.
Kata kunci: YOLOvl1ls, Deteksi Objek, Transmisi, Rembesan Oli, Uji Berkala

Kendaraan Bermotor, Visi Komputer
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ABSTRACT

The power transmission system, particularly the transmission unit, is a vital
component in motor vehicles that transfers power from the engine to the driving
wheels while regulating torque and speed. Damage to the transmission, such as
oil seepage, can reduce power efficiency and disrupt gear shift synchronization.
However, transmission inspections during periodic motor vehicle testing, especially
in the underbody area, are still conducted through manual visual examination and
rely heavily on the inspector's precision, resulting in limitations in inspection speed
and accuracy under low-light conditions and dusty surfaces.

This research aims to develop an automatic object detection system for
transmission components and oil seepage areas in light commercial vehicles with
a Gross Vehicle Weight (GVW) below 3.5 tons using the You Only Look Once
(YOLO) algorithm, specifically the small variant of YOLOv11 (YOLOv1lis). The
research stages include the collection of 500 images of transmission components,
dataset annotation through Roboflow into two classes TRANSMISI and OLI-
REMBES model training on five graduated dataset versions (100 to 500 images)
using Google Colab, and performance evaluation based on Precision, Recall, FI-
score, mMAP@0.5, and mAP@0.5:0.95.

The evaluation results show that total 500 produced the most balanced
performance, with Precision of 88.3%, Recall of 86.9%, Fl1-score of 87.6%,
mAP@0.5 of 88.7%, and mAP@0.5:0.95 of 63.7%. The YOLOv11s Version 5 model
proved capable of accurately recognizing and classifying both the TRANSMISI
component and the OLI-REMBES area across various viewing angles, low-light
conditions, and dusty surfaces representing the actual conditions of vehicle
underbody inspection corridors. With the implementation of this automatic
detection system, transmission damage inspection during periodic motor vehicle
testing becomes faster, more efficient, and more accurate, while also encouraging
the use of artificial intelligence to enhance road transportation safety in Indonesia.
Keywords: YOLOv11s, Object Detection, Transmission, Oil Seepage, Periodic Motor
Vehicle Inspection, Computer Vision
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