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ABSTRAK 
 

Perlintasan sebidang antara jalan raya dan jalur kereta api merupakan salah satu 

titik paling rawan kecelakaan transportasi di Indonesia. Berdasarkan data PT Kereta 

Api Indonesia, sepanjang tahun 2024 tercatat 337 kejadian kecelakaan di 

perlintasan sebidang dengan 334 korban, sementara data Kementerian Perhubungan 

menunjukkan hampir separuh dari 3.896 perlintasan aktif belum memiliki sistem 

pengamanan. Sebagian besar perlintasan yang masih dijaga secara manual 

mengandalkan Hand Generator (HG), yang rentan terhadap keterlambatan respon 

dan kesalahan manusia (human error). Penelitian ini bertujuan untuk 

mengembangkan sistem pintu perlintasan sebidang berbasis Programmable Logic 

Controller (PLC) Mitsubishi FX3U yang terintegrasi dengan Early Warning System 

(EWS) dan Data Logger, guna meningkatkan fokus, kesiapan, dan keselamatan 

petugas pelayanan serta pengguna jalan raya dan kereta api. Sistem dirancang 

menggunakan sensor proximity untuk mendeteksi kedatangan dan keberangkatan 

kereta, panel pelayanan berbasis push button untuk kontrol manual palang pintu, 

modul audio flashing unit sebagai indikator visual dan audio, serta fitur Data 

Logger untuk mencatat seluruh aktivitas operasional secara real-time. Pengujian 

dilakukan pada skala prototipe melalui empat tahap, yaitu pengujian sensor 

proximity, pengujian respon EWS, pengujian kontrol manual pintu perlintasan, dan 

pengujian sistem Data Logger. Hasil pengujian menunjukkan bahwa sensor 

proximity memiliki akurasi deteksi 100% pada kondisi cuaca kering maupun basah, 

sistem EWS mampu memberikan indikasi visual dan audio dengan ketepatan 100% 

dan rata-rata waktu respon ±1 detik, seluruh fungsi kontrol manual palang pintu 

(perintah naik, turun, rem darurat, dan interlocking) berhasil bekerja dengan tingkat 

keberhasilan 100%, serta sistem Data Logger mampu mencatat seluruh aktivitas 

operasional secara lengkap, akurat, dan real-time tanpa keterlambatan. Berdasarkan 

hasil tersebut, dapat disimpulkan bahwa integrasi PLC dengan EWS dan Data 

Logger mampu meningkatkan keandalan operasional pintu perlintasan 

dibandingkan sistem manual berbasis Hand Generator, serta berpotensi 

menurunkan risiko kecelakaan di perlintasan sebidang. 

 

Kata Kunci: Perlintasan sebidang, Programmable Logic Controller (PLC), Early 

Warning System, Data Logger, Sensor Proximity, Keselamatan Transportasi. 
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ABSTRACT 
 

Level crossings between roads and railway lines are among the most accident-

prone points in Indonesia's transportation system. According to PT Kereta Api 

Indonesia, 337 accidents occurred at level crossings in 2024, resulting in 334 

casualties, while data from the Ministry of Transportation shows that nearly half of 

the 3,896 active level crossings lack proper safety systems. Most manually operated 

crossings still rely on Hand Generators (HG), which are prone to delayed 

responses and human error. This study aims to develop a level crossing gate system 

based on a Mitsubishi FX3U Programmable Logic Controller (PLC) integrated 

with an Early Warning System (EWS) and a Data Logger, to improve the focus, 

readiness, and safety of gatekeepers as well as road and train users. The system 

uses proximity sensors to detect train arrival and departure, a push-button-based 

control panel for manual gate operation, an audio flashing unit module for visual 

and audio indicators, and a Data Logger feature to record all operational activities 

in real time. Testing was conducted on a prototype scale through four stages: 

proximity sensor testing, EWS response testing, manual gate control testing, and 

Data Logger system testing. The results show that the proximity sensor achieved 

100% detection accuracy under both dry and wet weather conditions; the EWS 

provided accurate visual and audio indications with 100% precision and an 

average response time of ±1 second; all manual gate control functions (raise, 

lower, emergency brake, and interlocking) operated successfully with a 100% 

success rate; and the Data Logger system recorded all operational activities 

completely, accurately, and in real time without delay. Based on these results, it 

can be concluded that the integration of PLC with EWS and Data Logger improves 

the operational reliability of level crossing gates compared to manual Hand 

Generator-based systems, and has the potential to reduce the risk of accidents at 

level crossings. 

 

Keywords: Level crossing, Programmable Logic Controller (PLC), Early Warning 

System, Data Logger, Proximity Sensor, Transportation Safety. 
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