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PENGEMBANGAN PROTOTIPE SISTEM PENERANGAN OTOMATIS
DI BASEMENT PARKIR BERBASIS FUZZY LOGIC
HASBI FIKRI FASYA

ABSTRAK

Kebutuhan energi listrik di sektor perkotaan terus meningkat, termasuk pada
sistem penerangan basement parkir yang beroperasi dalam waktu lama untuk
menjaga keamanan dan kenyamanan pengguna. Sistem penerangan konvensional
umumnya bekerja secara statis tanpa mempertimbangkan kondisi lingkungan dan
keberadaan kendaraan, sehingga menyebabkan pemborosan energi serta rendahnya
efisiensi penggunaan listrik.

Penelitian ini bertujuan mengembangkan prototipe sistem penerangan
otomatis basement parkir berbasis logika fuzzy Mamdani dengan kendali tertutup
(closed-loop). Sistem menggunakan sensor BH1750 sebagai umpan balik intensitas
cahaya dan sensor inframerah untuk mendeteksi keberadaan kendaraan. Variabel
masukan sistem fuzzy berupa error dan delta error, dengan keluaran berupa nilai
PWM untuk mengatur kecerahan LED WS2812B. Pengujian dilakukan pada
prototipe dengan tiga kondisi, yaitu tanpa kendaraan, satu kendaraan, dan lima
kendaraan, serta dibandingkan antara sistem open-loop dan closed-loop. Analisis
dilakukan secara kuantitatif berdasarkan intensitas cahaya dan konsumsi daya
listrik.

Hasil penelitian menunjukkan bahwa sistem open-loop menghasilkan
intensitas cahaya berlebih dengan konsumsi daya tinggi, sedangkan sistem closed-
loop berbasis fuzzy Mamdani mampu menyesuaikan nilai PWM secara adaptif
hingga mendekati setpoint. Konsumsi daya rata-rata sistem closed-loop sebesar
1303,55 mW, lebih rendah dibandingkan sistem open-loop sebesar 2439,28 mW,
sehingga meningkatkan efisiensi energi sebesar 46,56%. Dengan demikian,
penerapan logika fuzzy Mamdani terbukti efektif dalam meningkatkan efisiensi
sistem penerangan basement parkir tanpa menurunkan kualitas pencahayaan.

Kata kunci: sistem penerangan otomatis, fuzzy Mamdani, basement parkir,
efisiensi energi, logika fuzzy
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DEVELOPMENT OF A FUZZY LOGIC BASED AUTOMATIC
LIGHTING SYSTEM PROTOTYPE
FOR PARKING BASEMENT AREAS

HASBI FIKRI FASYA

ABSTRACT

Electrical energy demand in urban areas continues to increase, including for
basement parking lighting systems that operate for long periods to ensure user
safety and comfort. Conventional lighting systems generally operate statically
without considering environmental conditions or vehicle presence, resulting in
energy waste and low efficiency.

This study aims to develop an automatic basement parking lighting prototype
based on Mamdani fuzzy logic with a closed-loop control configuration. The system
uses a BH1750 light intensity sensor as feedback and an infrared sensor to detect
vehicle presence. The fuzzy system input variables are error and delta error, while
the output is the PWM value used to control the brightness of WS2812B LED:s.
Experiments were conducted on a prototype under three conditions: no vehicle, one
vehicle, and five vehicles, and the performance of open-loop and closed-loop
systems was compared. Data analysis was carried out quantitatively based on light
intensity and power consumption.

The results show that the open-loop system produces excessive light intensity
with high power consumption, whereas the Mamdani fuzzy—based closed-loop
system adaptively adjusts the PWM value to approach the setpoint. The average
power consumption of the closed-loop system is 1303.55 mW, lower than that of the
open-loop system at 2439.28 mW, resulting in an energy efficiency improvement of
46.56%. Therefore, the implementation of Mamdani fuzzy logic is proven to be
effective in improving the energy efficiency of basement parking lighting systems
without degrading lighting quality.

Keywords: automatic lighting system, Mamdani fuzzy logic, basement parking,

energy efficiency, fuzzy logic
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