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Abstrak

Kemajuan teknologi Internet of Things (IoT) telah memberikan solusi inovatif
dalam pengelolaan energi, khususnya pada sistem pencahayaan di fasilitas umum
seperti kampus. Penelitian ini bertujuan untuk merancang dan membangun sistem
kontrol lampu otomatis berbasis IoT yang terintegrasi dengan sensor PIR dan LDR
serta algoritma fuzzy logic, guna meningkatkan efisiensi penggunaan energi di area
basement kampus. Sistem ini mampu mendeteksi gerakan dan intensitas cahaya
untuk mengatur status lampu secara otomatis. Selain itu, sistem ini juga dilengkapi
dengan sistem informasi berbasis Firebase Realtime Database yang memungkinkan
pencatatan dan pemantauan status lampu secara real-time. Hasil pengujian
menunjukkan bahwa sistem mampu merespons dengan cepat (kurang dari 1 detik),
mencatat riwayat penggunaan lampu dengan format waktu ISO 8601, serta
mematikan lampu secara otomatis setelah 30 menit tanpa aktivitas. Dengan
demikian, sistem ini terbukti efektif dalam mengurangi pemborosan energi dan
meningkatkan efisiensi operasional di lingkungan kampus.

Kata Kunci : Internet of Things, sistem kontrol lampu, efisiensi energi, android.
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Design and Development of an IoT-Based Lighting Control
System Using a Mobile-Based Fuzzy Algorithm

Farhan Pratama Lubis, Fahmi Yusuf, Dadan Nugraha
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Abstract

Advances in Internet of Things (loT) technology have provided innovative solutions
in energy management, especially in lighting systems in public facilities such as
campuses. This research aims to design and build an loT-based automatic light
control system integrated with PIR and LDR sensors and fuzzy logic algorithms, to
improve the efficiency of energy use in the basement area of the campus. The system
is able to detect motion and light intensity to automatically adjust the status of the
lights. In addition, the system is also equipped with a Firebase Realtime Database-
based information system that allows recording and monitoring the status of lights
in real-time. The test results show that the system is able to respond quickly (less
than 1 second), record lamp usage history with ISO 8601 time format, and switch
off the lights automatically after 30 minutes of inactivity. Thus, the system proved
effective in reducing energy wastage and improving operational efficiency in the
campus environment.

Kata Kunci : Internet of Things, light control system, energy efficiency, android.
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