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INTISARI 

Perkembangan teknologi pada sektor transportasi publik memegang peran 

penting dalam peningkatan keselamatan, kenyamanan, dan efisiensi layanan. 

Penelitian ini bertujuan untuk merancang dan mengembangkan alat sistem engine 

cut-off berbasis Internet of Things (IoT) yang terintegrasi dengan sistem 

monitoring jumlah penumpang bus. Sistem ini memanfaatkan teknologi identifikasi 

wajah (face recognition), kartu RFID, dan sensor infrared guna mendeteksi serta 

menghitung jumlah penumpang secara akurat dan realtime. Alat yang 

dikembangkan menggunakan mikrokontroler ESP32 DevKit V4 dan ESP32-CAM, 

serta dilengkapi dengan LCD sebagai tampilan data, modul suara MP3 sebagai 

umpan balik audio, dan relay sebagai aktuator engine cut-off untuk menonaktifkan 

injektor bahan bakar apabila terdeteksi penumpang ilegal. 

Metode yang digunakan adalah Research and Development (R&D) dengan 

model pengembangan 4D: Define, Design, Develop, dan Disseminate. 

Perancangan alat dilakukan secara menyeluruh mulai dari pemrograman 

mikrokontroler, desain sirkuit elektronik, hingga pengembangan website berbasis 

framework CodeIgniter sebagai antarmuka dalam memonitor penumpang bus. 

Sistem diuji dalam beberapa aspek, meliputi pengenalan wajah dengan berbagai 

kondisi cahaya dan aksesoris, akurasi sensor infrared, responsivitas website, serta 

performa sistem engine cut-off. 

Hasil pengujian menunjukkan bahwa alat mampu mendeteksi dan 

menghitung jumlah penumpang dengan akurasi tinggi, serta berhasil 

mengaktifkan sistem engine cut-off saat mendeteksi penumpang yang tidak 

terdaftar. Sistem ini mendukung peningkatan keamanan dan transparansi 

pengelolaan transportasi bus, serta memberikan kemudahan bagi operator dalam 

melakukan pemantauan dan manajemen penumpang. 

Kata kunci: Engine Cut-Off, IoT, Face Recognition, RFID, Sensor Infrared, 

Monitoring Penumpang, ESP32, Transportasi Cerdas. 
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ABSTRACT 

The advancement of technology in the public transportation sector plays a 

vital role in improving service safety, comfort, and efficiency. This study aims to 

design and develop an engine cut-off system integrated with a passenger 

monitoring system on buses based on the Internet of Things (IoT). The system 

utilizes facial recognition, RFID cards, and infrared sensors to detect and count 

passengers accurately and in real-time. The developed device employs ESP32 

DevKit V4 and ESP32-CAM microcontrollers, equipped with LCDs for data display, 

MP3 sound modules for audio feedback, and relays as actuators to cut off the fuel 

injector when unauthorized passengers are detected. 

The research method applied is Research and Development (R&D), using 

the 4D model: Define, Design, Develop, and Disseminate. The tool was 

comprehensively designed, including microcontroller programming, electronic 

circuit design, and the development of a web interface using the CodeIgniter 

framework for monitoring purposes. The system was tested across several aspects, 

including facial recognition under various lighting and accessory conditions, the 

accuracy of the infrared sensors, website responsiveness, and the performance of 

the engine cut-off system. 

The test results indicate that the system can detect and count bus 

passengers with high accuracy and successfully activate the engine cut-off 

mechanism when unauthorized passengers are identified. This system enhances 

safety and transparency in bus transportation management and facilitates 

operators in monitoring and managing passengers effectively. 

Keywords: Engine Cut-Off, IoT, Face Recognition, RFID, Infrared Sensor, 

Passenger Monitoring, ESP32, Smart Transportation.
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