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INTISARI

Sistem pembuangan pada kendaraan bermotor memiliki peran penting

dalam mengurangi emisi gas buang dan menunjang keselamatan serta

kenyamanan berkendara. Komponen seperti catalytic converter, exhaust pipe,
muffler, dan tailpipe wajib diperiksa dalam pemeriksaan persyaratan teknis

kendaraan, terutama saat uji kolong. Proses pemeriksaan yang dilakukan secara
manual memiliki keterbatasan, seperti membutuhkan waktu lama, keterampilan

teknis tinggi, dan potensi terjadinya kesalahan manusia. Oleh karena itu,

dibutuhkan teknologi deteksi otomatis yang mampu meningkatkan efisiensi dan
akurasi dalam pemeriksaan komponen sistem pembuangan kendaraan bermotor.

Penelitian ini bertujuan untuk mengembangkan sistem deteksi otomatis
menggunakan algoritma You Only Look Once (YOLO). Data dikumpulkan secara

primer berupa gambar sistem pembuangan dari kolong kendaraan jenis barang
dengan JBB < 3.500 kg, seperti Daihatsu Gran Max, Mitsubishi L300, dan Suzuki

Carry. Gambar dianotasi di Roboflow, lalu digunakan dalam pelatihan tiga model

algoritma deteksi, yaitu YOLOv8, YOLOv9, dan YOLOv11. Dataset dibagi menjadi
10 versi dengan jumlah gambar 100 gambar per versi. Evaluasi kinerja dilakukan

berdasarkan metrik mean Average Precision (mAP), precision, recall, dan F1-score.
Hasil penelitian menunjukkan bahwa YOLOv11 memiliki kinerja terbaik

dalam mendeteksi komponen sistem pembuangan, baik dari segi akurasi maupun
efisiensi waktu pelatihan. Model ini juga mampu mendeteksi kerusakan komponen

seperti patah atau keropos secara otomatis. Implementasi sistem ini memberikan

alternatif modern dalam proses uji kolong kendaraan, meningkatkan kecepatan,
konsistensi, dan mengurangi ketergantungan pada pemeriksaan manual.

Penelitian ini berkontribusi terhadap pengembangan teknologi pengujian
kendaraan bermotor berbasis kecerdasan buatan dan mendukung peningkatan

keselamatan serta kelestarian lingkungan dalam sektor transportasi darat.

Kata Kunci: Deteksi Objek, Sistem Pembuangan, YOLO, Kendaraan
Bermotor, Uji Kolong, Kecerdasan Buatan, Evaluasi Model, Anotasi
Gambar
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ABSTRACT

The exhaust system of motor vehicles plays a crucial role in reducing

harmful emissions and ensuring driving safety and comfort. Components such as

the catalytic converter, exhaust pipe, muffler, and tailpipe must be thoroughly
inspected during technical vehicle examinations, particularly during undercarriage

inspections. However, conventional manual inspections are time-consuming,
require specific expertise, and are prone to human error. Therefore, an automated

object detection system is needed to enhance the efficiency and accuracy of

exhaust system inspections.
This study aims to develop an automated detection system for under-

vehicle exhaust components using the YOLO (You Only Look Once) algorithm. The
research utilized primary data collected through underbody photographs of light

commercial vehicles (JBB < 3,500 kg), specifically Daihatsu Gran Max, Mitsubishi
L300, and Suzuki Carry. Images were annotated using the Roboflow platform and

used to train three object detection models: YOLOv8, YOLOv9, and YOLOv11. The

dataset was organized into ten versions, each increasing in size from 100 to 1,000
images, to examine the effect of dataset size on model performance. Model

performance was evaluated using accuracy metrics including mean Average
Precision (mAP), precision, recall, and F1-score.

The results indicate that YOLOv11 outperformed YOLOv8 and YOLOv9 in
both detection accuracy and training efficiency. The model effectively identified

exhaust components and was capable of detecting potential damage, such as

cracks or leaks, that may not be visible to the naked eye. The implementation of
this model offers a modern solution for undercarriage inspections, allowing faster

and more reliable assessments while reducing dependency on manual methods.
This research contributes to the advancement of AI-based vehicle inspection

systems and supports improved road safety and environmental sustainability

through the application of automated visual detection technology.

Keywords: Object Detection, Exhaust System, YOLO, Motor Vehicle,
Undercarriage Inspection, Artificial Intelligence, Model Evaluation,
Image Annotation


