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ABSTRAK
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1. Nama Penulis : Exa Ikhtar Aldiansyah

2. Nomor Pokok Mahasiswa : 227064516032
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4. Dosen Pembimbing : Dr. Agung Triayudi, S.Kom., M.Kom

Pertumbuhan jumlah kendaraan bermotor di Indonesia yang telah
melampaui 152 juta unit menciptakan urgensi penerapan sistem
pengawasan lalu lintas cerdas, khususnya Automatic License Plate
Recognition (ALPR). Tantangan utama deteksi plat nomor di
Indonesia meliputi variasi pencahayaan ekstrem, gangguan cuaca,
serta keragaman desain fisik plat nomor. Penelitian ini bertujuan
menganalisis secara komparatif kinerja tiga arsitektur Deep
Learning ' mutakhir, yaitu YOLOv9, YOLOv10, dan RT-DETR,
menggunakan dataset primer yang dihimpun dari lingkungan nyata
di Jakarta dan Bogor. Evaluasi kinerja dilakukan berdasarkan metrik
Mean Average Precision (mAP), Precision, Recall, F1-Score, dan
Frame Per Second (FPS). Hasil pengujian menunjukkan bahwa
ketiga model mampu mencapai mAP@0.5 di atas 96%. YOLOv10
mencatatkan performa terbaik secara keseluruhan dengan mAP@0.5
tertinggi sebesar 98,14% dan kecepatan inferensi mencapai 36,32
FPS, menjadikannya model paling efisien dan akurat untuk
penerapan real-time. Sementara itu, YOLOvV9 menunjukkan
stabilitas deteksi yang kompetitif dengan mAP@0.5 sebesar 97,69%
dan mAP@0.5:0.95 sebesar 73,77%. Di sisi lain, RT-DETR
memiliki performa terendah dalam efisiensi dengan kecepatan hanya
14,87 FPS, meskipun memiliki tingkat Recall yang sebanding.
Penelitian ini menyimpulkan bahwa YOLOv10 direkomendasikan
sebagai model paling optimal untuk sistem deteksi plat nomor di



Indonesia karena keseimbangan terbaik antara akurasi, kecepatan,
dan efisiensi komputasi.

Kata Kunci: Deep Learning, Deteksi Plat Nomor, RT-DETR,
YOLOVY, YOLOvV10.




ABSTRACT
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The growth of motorized vehicles in Indonesia, which has
exceeded 152 million units, creates an urgency for implementing
intelligent / traffic monitoring systems, particularly Automatic
License Plate Recognition (ALPR). The main challenges of license
plate detection in Indonesia include extreme lighting variations,
weather disturbances, and the diversity of physical license plate
designs. This study aims to comparatively analyze the performance
of three state-of-the-art Deep Learning architectures, namely
YOLOv9, YOLOv10, and RT-DETR, using primary datasets
collected from real-world environments in Jakarta and Bogor.
Performance evaluation is carried out based on Mean Average
Precision (mAP), Precision, Recall, F1-Score, and Frames Per
Second (FPS) metrics. The test results show that all three models are
able to achieve mAP@0.5 above 96%. YOLOvV10 recorded the best
overall performance with the highest mAP@0.5 of 98.14% and an
inference speed of 36.32 FPS, making it the most efficient and
accurate model for real-time applications. Meanwhile, YOLOvV9
demonstrated competitive detection stability with an mAP@0.5 of
97.69% and an mAP@0.5:0.95 of 73.77%. On the other hand, RT-
DETR performed the lowest in efficiency with a speed of only 14.87
FPS, despite having a comparable recall rate. This study concludes
that YOLOV10 is recommended as the most optimal model for
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license plate detection systems in Indonesia due to its best balance
between accuracy, speed, and computational efficiency.

Keywords: Deep Learning, License Plate Detection, RT-DETR,
YOLOVY, YOLOv10.
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