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ABSTRAK

Jalan lingkungan merupakan salah satu infrastruktur transportasi yang
sering digunakan oleh masyarakat sekitar permukiman, namun keterbatasan sistem
pengawasan menyebabkan sulitnya pemantauan kecepatan dan jumlah kendaraan
secara akurat. Penelitian ini bertujuan untuk merancang dan membangun sistem
monitoring kecepatan dan jumlah kendaraan berbasis sensor photo beam yang
mampu mendeteksi dan mencatat data kendaraan secara otomatis dan real-time.

Sistem yang dibangun mengintegrasikan sensor photo  beam,
mikrokontroler ESP32, LCD, serta spreadsheet sebagai media penyimpanan data.
Kecepatan kendaraan dihitung berdasarkan selisih waktu antara dua titik sensor
dengan jarak tetap 2,5 meter menggunakan rumus v = s/t, dan sistem mampu
membedakan arah pergerakan kendaraan masuk maupun keluar.

Berdasarkan hasil kalibrasi dan pengujian terhadap 500 data kendaraan,
sistem berhasil bekerja dengan baik dan akurat dalam mendeteksi serta mencatat
kecepatan kendaraan secara otomatis. Sebagian besar kendaraan tercatat melintas
dengan kecepatan normal sesuai batas kecepatan yang ditetapkan berdasarkan
Peraturan Menteri Perhubungan Nomor 111 Tahun 2015, sementara sebagian kecil
terdeteksi melebihi batas kecepatan yang berlaku di jalan lingkungan. Hasil ini
membuktikan bahwa sistem monitoring kecepatan dan jumlah kendaraan berbasis
sensor photo beam layak diimplementasikan sebagai solusi pemantauan lalu lintas
di jalan lingkungan.

Kata Kunci: Sistem Monitoring, Kecepatan Kendaraan, Jumlah Kendaraan,

Sensor Photo Beam, Jalan Lingkungan, Statistik Deskriptif



ABSTRACT

Local roads are one of the transportation infrastructures commonly used by
residents in residential areas, however the lack of monitoring systems makes it
difficult to accurately track vehicle speed and count. This research aims to design
and build a vehicle speed and count monitoring system based on a photo beam
sensor, capable of detecting and recording vehicle data automatically and in real-
time.

The system integrates a photo beam sensor, ESP32 microcontroller, LCD,
and spreadsheet as a data storage medium. Vehicle speed is calculated based on the
time difference between two sensor points with a fixed distance of 2.5 meters using
the formula v = s/t, and the system is capable of distinguishing the direction of
vehicle movement, both entry and exit.

Based on calibration results and testing of 500 vehicle data, the system
successfully worked accurately in detecting and recording vehicle speed
automatically. The majority of vehicles were recorded passing at normal speeds in
accordance with the speed limit established by the Regulation of the Minister of
Transportation Number 111 of 2015, while a small proportion were detected
exceeding the speed limit applicable on local roads. These results prove that the
photo beam sensor-based vehicle speed and count monitoring system is feasible to
be implemented as a traffic monitoring solution on local roads.

Keywords: Monitoring System, Vehicle Speed, Vehicle Count, Photo Beam

Sensor, Local Road, Descriptive Statistics
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