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ABSTRAK

Perancangan Sistem Monitoring Guna Deteksi Gangguan Lampu Lalu
Lintas Berbasis Internet of Things Menggunakan ESP8266, PZEMO004T, dan
Platform Blynk
Ana Jefri Hamzah

Lampu lalu lintas merupakan salah satu perangkat penting dalam mengatur
kelancaran arus kendaraan di persimpangan jalan. Gangguan pada lampu lalu lintas dapat
menyebabkan kemacetan, meningkatkan risiko kecelakaan, serta mengganggu kelancaran
lalu lintas. Selain itu, proses monitoring kondisi lampu masih banyak dilakukan secara
manual sehingga keterlambatan dalam mengetahui adanya gangguan sering terjadi.
Penelitian ini bertujuan untuk merancang sistem monitoring dan deteksi gangguan lampu
lalu lintas berbasis Internet of Things menggunakan NodeMCU ESP8266, sensor
PZEMO004T, sensor LDR, AC Dimmer, dan platform Blynk. Sensor LDR digunakan untuk
mendeteksi intensitas cahaya lingkungan sebagai dasar pengaturan tingkat kecerahan
lampu melalui AC Dimmer, sedangkan sensor PZEMO004T digunakan untuk membaca
parameter kelistrikan berupa tegangan, arus, daya, energi, frekuensi, dan faktor daya.
Seluruh data diproses oleh NodeMCU ESP8266 dan dikirimkan ke platform Blynk
sehingga kondisi lampu dapat dipantau secara real-time melalui smartphone. Berdasarkan
hasil pengujian, sistem berhasil mengintegrasikan fungsi monitoring parameter kelistrikan
dengan pengaturan intensitas cahaya dalam satu sistem. Parameter tegangan dan frekuensi
berhasil terbaca pada ketiga sensor PZEMO004T, sedangkan parameter arus, daya, dan faktor
daya hanya berhasil terbaca pada sensor yang menggunakan beban lampu pijar. Meskipun
demikian, sistem tetap mampu menampilkan informasi kondisi lampu, status gangguan,
nilai intensitas cahaya, serta tingkat kecerahan lampu melalui platform Blynk secara real-
time. Dengan demikian, sistem yang dikembangkan mampu mendukung proses monitoring
dan deteksi gangguan lampu lalu lintas secara lebih efektif melalui integrasi fungsi
monitoring dan pengaturan intensitas cahaya berbasis Internet of Things.

Kata kunci: Internet of Things, NodeMCU ESP8266, PZEM004T, Lampu Lalu Lintas,
Sensor LDR, Blynk.
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ABSTRACT

Design of an Internet of Things-Based Traffic Light Monitoring for Fault
Detection System Using ESP8266, PZEMO004T, and the Blynk Platform
Ana Jefri Hamzah

Traffic lights are essential devices for regulating vehicle flow at road intersections.
Failures in traffic lights can lead to traffic congestion, increase the risk of accidents, and
disrupt traffic flow. In addition, traffic light monitoring is still commonly performed
manually, resulting in delays in detecting failures. This research aims to design an Internet
of Things-based traffic light monitoring and fault detection system using the NodeMCU
ESP8266, PZEMO004T sensor, LDR sensor, AC Dimmer, and the Blynk platform. The LDR
sensor is used to detect ambient light intensity as the basis for automatically adjusting the
brightness of the traffic lights through the AC Dimmer, while the PZEMO004T sensor
measures electrical parameters including voltage, current, power, energy, frequency, and
power factor. All data are processed by the NodeMCU ESP8266 and transmitted to the
Blynk platform, enabling real-time monitoring via a smartphone. The experimental results
show that the proposed system successfully integrates electrical parameter monitoring with
automatic light intensity control into a single system. Voltage and frequency were
successfully measured by all three PZEMOO0OAT sensors, while current, power, and power
factor were successfully measured only on the sensor connected to an incandescent lamp
load. Nevertheless, the system was able to display traffic light conditions, fault status,
ambient light intensity, and lamp brightness levels through the Blynk platform in real time.
Therefore, the developed system can support a more effective traffic light monitoring and
fault detection process by integrating monitoring and automatic light intensity control
within an Internet of Things framework.

Keywords: Internet of Things, NodeMCU ESP8266, PZEM004T, Traffic Light, LDR
Sensor, Blynk.



