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INTISARI  

Keselamatan berkendara dipengaruhi oleh kondisi sistem penerangan 

kendaraan, seperti lampu utama, lampu rem, dan lampu sein. Kerusakan lampu 

yang tidak terdeteksi oleh pengemudi dapat meningkatkan risiko kecelakaan 

karena mengurangi visibilitas dan komunikasi visual antar pengguna jalan. 

Penelitian ini bertujuan merancang dan mengimplementasikan Purwarupa Smart 

LightGuard, yaitu sistem monitoring dan peringatan dini penerangan kendaraan 

berbasis mikrokontroler ESP32. Sistem ini menggunakan sensor ACS712 untuk 

membaca arus listrik, sensor LDR untuk membaca intensitas cahaya, layar TFT 

sebagai media informasi visual, DFPlayer Mini dan speaker sebagai peringatan 

suara, serta website monitoring untuk menampilkan data secara real-time. Metode 

penelitian dilakukan melalui tahap perancangan alat, perakitan komponen, 

pemrograman sistem, kalibrasi sensor, serta pengujian pada kendaraan Suzuki 

Pick Up Futura. Pengujian dilakukan pada beberapa kondisi lampu, yaitu menyala 

normal, redup, dan mati. Hasil kalibrasi sensor ACS712 menunjukkan tingkat 

akurasi sebesar 96,53% pada lampu low beam, 98,45% pada lampu rem, dan 

96,93% pada lampu sein. Pada pengujian kondisi operasional, sistem mampu 

mendeteksi lampu rem menyala, lampu rem redup, low beam menyala, dan low 

beam redup dengan persentase keberhasilan 100%. Sementara itu, pengujian 

lampu sein memperoleh keberhasilan 70% karena karakteristik lampu sein yang 

berkedip menyebabkan pembacaan arus menjadi fluktuatif dan berpotensi 

menimbulkan kesalahan identifikasi.Berdasarkan hasil pengujian, sistem Smart 

LightGuard mampu membaca kondisi lampu kendaraan berdasarkan parameter 

arus dan menampilkan status lampu secara real-time melalui layar TFT maupun 

website monitoring. Sistem juga dapat memberikan peringatan dini ketika terjadi 

kondisi lampu bermasalah. Dengan demikian, purwarupa ini dapat digunakan 

sebagai media bantu pemantauan kondisi penerangan kendaraan untuk 

meningkatkan keselamatan berkendara.  

Kata kunci: Smart LightGuard, ESP32, ACS712, LDR, monitoring lampu 

kendaraan, website monitoring. 
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ABSTRACT 

Driving safety is influenced by the condition of vehicle lighting systems, such as 

headlights, brake lights, and turn signals. Lighting failures that are not detected 

by drivers may increase the risk of traffic accidents because they reduce visibility 

and visual communication among road users. This study aims to design and 

implement a Smart LightGuard prototype, a vehicle lighting monitoring and early 

warning system based on the ESP32 microcontroller. The system uses an ACS712 

sensor to measure electric current, an LDR sensor to detect light intensity, a TFT 

display as a visual information medium, a DFPlayer Mini and speaker as an audio 

warning system, and a monitoring website to display data in real time. The 

research method consisted of system design, component assembly, programming, 

sensor calibration, and testing on a Suzuki Pick Up Futura vehicle. The tests were 

conducted under several lighting conditions, namely normal, dim, and off. The 

ACS712 calibration results showed an accuracy of 96.53% for the low beam, 

98.45% for the brake light, and 96.93% for the turn signal. In the operational 

testing, the system was able to detect normal brake lights, dim brake lights, normal 

low beams, and dim low beams with a success rate of 100%. Meanwhile, the turn 

signal test achieved a success rate of 70% because the blinking characteristic of 

the turn signal caused fluctuating current readings and potential identification 

errors. Based on the test results, the Smart LightGuard system was able to detect 

vehicle lighting conditions based on current parameters and display the light status 

in Real-Timethrough both the TFT display and the monitoring website. The system 

was also able to provide early warnings when lighting problems were detected. 

Therefore, this prototype can be used as a supporting system for monitoring 

vehicle lighting conditions in order to improve driving safety. 

Keywords: Smart LightGuard, ESP32, ACS712, LDR, vehicle lighting 

monitoring, website monitoring. 

 


