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INTISARI

Permasalahan overfoading pada kendaraan angkutan barang masih menjadi
salah satu penyebab kecelakaan lalu lintas dan kerusakan infrastruktur jalan di
Indonesia. Berdasarkan data Korlantas Polri (2025), kecelakaan angkutan barang
pada tahun 2024 mencapai 27.337 kejadian dengan sekitar 6.000 korban jiwa, di
mana kendaraan Over Dimension Overload (ODOL) menjadi penyebab kecelakaan
nomor dua. Pengawasan melalui jembatan timbang belum mampu mengawasi
kendaraan secara berkelanjutan di luar titik pemeriksaan. Oleh karena itu,
diperlukan sistem yang mampu mendeteksi kondisi beban muatan secara real time
sebagai upaya pencegahan overfoading. Penelitian ini bertujuan merancang dan
membangun sistem keamanan beban muatan berbasis Internet of Things (10T)
menggunakan sensor jarak VL53LOX dan mikrokontroler ESP32. Sistem bekerja
dengan mengukur perubahan jarak antara rangka bawah bak kendaraan dengan
gardan sebagai indikator perubahan beban muatan. Data hasil pengukuran diolah
menggunakan persamaan regresi linier Y = 6872,963 — 229,122X dengan koefisien
determinasi R2 = 0,997 untuk menentukan tiga kategori kondisi beban, yaitu aman
(=720 kg), waspada (720-900 kg), dan overloading (>900 kg). Sistem dilengkapi
LED RGB, LCD, buzzer, dan relay, serta fitur pemantauan data secara real time
melalui Firebase, aplikasi MIT App Inventor, dan Google Sheets. Hasil pengujian
menunjukkan tingkat akurasi sensor sebesar 98,21%, rata-rata selisih pengukuran
sistem sebesar 6,38 kg, dan tingkat error sebesar 1,76%. Sistem mampu
beroperasi sesuai rancangan pada seluruh kategori kondisi beban serta
menjalankan fungsi pemantauan dan pengamanan kendaraan secara rea/ time.
Berdasarkan hasil penelitian, sistem yang dirancang mampu berkontribusi
terhadap upaya pencegahan overfoading dan meningkatkan keselamatan
operasional kendaraan angkutan barang.
Kata Kunci: Internet of Things, Overloading, Beban Muatan, Sensor VL53L0X,

ESP32, Sistem Keamanan Kendaraan

XV



ABSTRACT

The problem of overloading in freight vehicles remains one of the causes of
traffic accidents and road infrastructure damage in Indonesia. Based on data from
the Indonesian National Police Traffic Corps (2025), freight transport accidents in
2024 reached 27,337 incidents with around 6,000 fatalities, where Over Dimension
Overload (ODOL) vehicles were the second leading cause of accidents. Monitoring
through weighbridges has not been able to monitor vehicles continuously beyond
the inspection point. Therefore, a system is needed that can detect load conditions
in real time as an effort to prevent overloading. This study aims to design and build
an Internet of Things (IoT)-based load safety system using a VL53L0OX proximity
sensor and an ESP32 microcontroller. The system works by measuring changes in
the distance between the undercarriage of the vehicle body and the axle as an
indicator of changes in load. The measurement data were processed using a linear
regression equation Y = 6872.963 — 229.122X with a coefficient of determination
R2 = 0.997 to determine three categories of load conditions, namely safe (<720
kg), alert (720-900 kg), and overloading (>900 kg). The system is equipped with
RGB LEDs, LCDs, buzzers, and relays, as well as real-time data monitoring features
via Firebase, the MIT App Inventor application, and Google Sheets. The test results
showed a sensor accuracy level of 98.21%, an average system measurement
difference of 6.38 kg, and an error rate of 1.76%. The system was able to operate
as designed in all load condiition categories and carry out vehicle monitoring and
security functions in real time. Based on the research results, the designed system
was able to contribute to efforts to prevent overloading and improve the
operational safety of freight vehicles.

Keywords: Internet of Things, Overloading, Load Capacity, VL53LOX Sensor,
ESP32, Vehicle Safety System

XVi



