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INTISARI 

 

Pemeriksaan nomor mesin dan nomor rangka kendaraan bermotor di Unit 

Pelaksana Teknis Daerah Pengujian Kendaraan Bermotor (UPTD PKB) selama ini 

dilakukan secara konvensional melalui metode rubbing atau gesek menggunakan 

kertas dan pensil. Metode tersebut memiliki keterbatasan, antara lain hasil yang 

kurang jelas akibat posisi nomor mesin yang tersembunyi di area sempit, potensi 

risiko cedera bagi penguji, serta belum terintegrasinya arsip hasil pemeriksaan 

secara digital. Penelitian ini bertujuan untuk merancang dan menguji kinerja sistem 

identifikasi otomatis nomor mesin dan nomor rangka kendaraan bermotor 

menggunakan kamera endoscope dan teknologi Optical Character Recognition 

(OCR). Penelitian dilakukan di UPTD PKB Dinas Perhubungan Kabupaten Sragen, 

Jawa Tengah. Sistem dikembangkan pada platform Android menggunakan Android 

Studio dengan mengintegrasikan kamera endoscope berdiameter 7 mm beresolusi 

720P yang terhubung melalui USB OTG, pra-pemrosesan citra menggunakan 

OpenCV (grayscale, CLAHE, bilateral filter, dan adaptive thresholding), pembacaan 

karakter menggunakan Google ML Kit Text Recognition secara offline, serta 

penyimpanan data lokal berbasis SQLite. Pengujian dilakukan menggunakan tiga 

metode, yaitu uji akurasi OCR dengan perhitungan Character Error Rate (CER), uji 

optical character recognition testing sebanyak 16 skenario, dan uji efisiensi waktu 

perbandingan metode konvensional dengan metode sistem pada 50 unit 

kendaraan sampel. Hasil pengujian menunjukkan bahwa akurasi OCR nomor 

rangka mencapai 98,24% dan nomor mesin 90,43%, keduanya melampaui 

ambang toleransi lapangan 85–90%. Seluruh 16 skenario optical character 

recognition dinyatakan Valid. Efisiensi waktu identifikasi nomor rangka mencapai 

rata-rata 49,42% dan nomor mesin 40,27% lebih singkat dibandingkan metode 

konvensional, dengan penghematan kumulatif lebih dari 24 menit per siklus 

pengujian 50 kendaraan. Sistem disimpulkan berhasil dirancang, berfungsi baik, 

dan dapat diterapkan sebagai alternatif identifikasi nomor kendaraan bermotor 

yang lebih aman, akurat, dan efisien. 

Kata Kunci: identifikasi otomatis; kamera endoscope; optical character recognition; 

Google ML Kit; pengujian kendaraan bermotor
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ABSTRACT 

 

The inspection of engine numbers and chassis numbers of motor vehicles at 

Regional Technical Implementation Units for Vehicle Testing (UPTD PKB) has 

conventionally been carried out using the rubbing method with paper and pencil. 

This method presents several limitations, including unclear results due to the 

concealed position of engine numbers in confined areas, potential injury risks for 

inspectors, and the absence of digitally integrated inspection records. This study 

aimed to design and evaluate the performance of an automatic identification 

system for engine numbers and chassis numbers of motor vehicles using an 

endoscope camera and Optical Character Recognition (OCR) technology. The 

research was conducted at the UPTD PKB of the Sragen Regency Transportation 

Agency, Central Java. The system was developed on the Android platform using 

Android Studio, integrating a 7 mm diameter, 720P resolution endoscope camera 

connected via USB OTG, image preprocessing using OpenCV (grayscale, CLAHE, 

bilateral filter, and adaptive thresholding), offline text recognition using Google ML 

Kit Text Recognition, and local data storage based on SQLite. The system was 

evaluated through three testing methods: OCR accuracy testing using the 

Character Error Rate (CER) formula, black box testing with 16 test scenarios, and 

a time-efficiency comparison between the conventional method and the system 

method on 50 vehicle samples. Testing results demonstrated that OCR accuracy 

for chassis numbers reached 98.24% and for engine numbers 90.43%, both 

exceeding the field tolerance threshold of 85–90%. All 16 black box scenarios were 

declared Valid. Time efficiency for chassis number identification averaged 49.42% 

and for engine numbers 40.27% faster compared to the conventional method, with 

a cumulative saving of over 24 minutes per 50-vehicle testing cycle. The system is 

concluded to have been successfully designed, fully functional, and viable for 

implementation as a safer, more accurate, and more efficient alternative for motor 

vehicle number identification. 

Keywords: automatic identification; endoscope camera; optical character 

recognition; Google ML Kit; motor vehicle inspection 


