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INTISARI

Angka pelanggaran batas kecepatan (overspeed) pada angkutan
umum Trans Jogja masih sering terjadi, sehingga menimbulkan risiko
kecelakaan serta denda bulanan yang merugikan pengemudi maupun
perusahaan. Berdasarkan data dari Dinas Perhubungan Provinsi DIY, rata-
rata pelanggaran overspeed mencapai enam kasus setiap bulannya. Kondisi
ini menunjukkan perlunya upaya preventif yang sistematis dan berkelanjutan
untuk menekan angka pelanggaran. Mengingat pentingnya aspek
keselamatan dalam transportasi publik, diperlukan sistem yang tidak hanya
memberikan peringatan, tetapi juga mendukung proses pendataan
pelanggaran secara akurat dan rea/-time.

Penelitian ini merancang dan mengembangkan sistem peringatan dini
berbasis Internet of Things (IoT) yang mampu memantau dan memberikan
peringatan secara langsung kepada pengemudi bus Trans Jogja. Sistem ini
menggabungkan teknologi GPS dan mikrokontroler ESP32. Metode penelitian
yang digunakan adalah Research and Development (R&D) dengan
pendekatan model ADDIE (Analysis, Design, Development, Implementation,
Evaluation), yang mencakup analisis kebutuhan sistem, perancangan
perangkat keras dan lunak, perakitan alat, uji coba lapangan, serta evaluasi
efektivitas sistem. Pengujian dilakukan di lingkungan operasional PT Anindya
Mitra Internasional menggunakan data primer dan sekunder.

Hasil pengujian menunjukkan bahwa sistem peringatan overspeed
bekerja dengan baik, ditandai dengan peringatan buzzer, audio, dan
pengiriman data pelanggaran secara real-time ke Telegram. Modul GPS
Ublox NEO 8M menunjukkan akurasi 98,08% dengan selisih koordinat 8—17
meter. Penilaian ahli menunjukkan kelayakan sistem sebesar 94%. Untuk
pengembangan, disarankan penggunaan GPS yang lebih akurat, perbaikan
desain casing, serta penambahan fitur sesuai Standar Pelayanan Minimum
(SPM) seperti sensor sabuk pengaman dan kamera deteksi penggunaan

ponsel.

Kata Kunci: Peringatan Dini, Overspeed, Internet of Things (IoT), Bus
Trans Jogja, ESP32, GPS, Telegram API.
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ABSTRACT

Speed limit violations (overspeed) on Trans Jogja public transportation
still occur frequently, posing risks of accidents and monthly fines that harm
both drivers and the company. According to data from the Department of
Transportation of the Special Region of Yogyakarta (DIY), the average number
of overspeed violations reaches six cases per month. This condition highlights
the need for systematic and continuous preventive efforts to reduce violations.
Considering the importance of safety in public transportation, a system is
needed that not only provides warnings but also supports accurate and real-
time violation data recording.

This study designs and develops an early warning system based on the
Internet of Things (IoT), capable of monitoring and providing direct alerts to
Trans Jogja bus drivers. The system integrates GPS technology and the ESP32
microcontroller. The research method used is Research and Development
(R&D) with the ADDIE model approach (Analysis, Design, Development,
Implementation, Evaluation), covering system needs analysis, hardware and
software design, device assembly, field testing, and system effectiveness
evaluation. Testing was conducted in the operational environment of PT
Anindya Mitra Internasional using both primary and secondary data.

The test results show that the overspeed warning system functions
effectively, indicated by alerts through buzzers and audio, and real-time
violation data transmission to Telegram. The Ublox NEO 8M GPS module
demonstrated 98.08% speed accuracy with a coordinate deviation of 8—-17
meters. Expert evaluation rated the system's feasibility at 94%. For future
development, it is recommended to use a more accurate GPS module, improve
the device casing design, and add features in accordance with the Minimum
Service Standards (SPM), such as seat belt sensors and mobile phone usage

detection cameras.

Keywords: Early Warning, Overspeed, Internet of Things (IoT), Trans Jogja
Bus, ESP32, GPS, Telegram APL.
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