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ABSTRAK

Sistem akuaponik berbasis Internet of Things (IoT) merupakan inovasi
modern dalam meningkatkan efisiensi dan keberlanjutan budidaya ikan serta
tanaman pada lahan terbatas. Penelitian ini merancang dan mengimplementasikan
sistem monitoring dan kontrol otomatis berbasis mikrokontroler ESP32-S3 yang
terintegrasi dengan fuzzy logic Mamdani.

Empat sensor utama digunakan, yaitu DS/8B20 (suhu air), sensor pH,
sensor kekeruhan (turbidity), dan sensor ultrasonic (ketinggian air). Data dari
sensor diproses melalui sistem fuzzy untuk menghasilkan nilai keluaran berupa
PWM yang mengatur kecepatan pompa air secara otomatis sesuai kondisi
lingkungan kolam. Seluruh data dikirim melalui metode H7TP POST ke server
berbasis PHP MySQL dan divisualisasikan dalam dashboard web interaktif yang
dapat diakses secara real-time melalui komputer maupun smartphone.

Sistem ini dilengkapi notifikasi Telegram otomatis yang menginformasikan
kondisi air apabila parameter melebihi ambang batas normal, serta fitur unduh data
(.CSV/.XLS) untuk analisis performa sistem. Hasil pengujian menunjukkan bahwa
sistem mampu menjaga stabilitas kualitas air dengan rata-rata error sensor di bawah
2%, sehingga efektif dalam mendukung efisiensi energi dan ketahanan pangan
berbasis teknologi /oT.

Kata kunci: Akuaponik, Internet of Things, ESP32-S3, Fuzzy Mamdani
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ABSTRACT

The Internet of Things (IoT) based aquaponic system represents a modern
innovation for enhancing efficiency and sustainability in integrated fish and plant
cultivation within limited spaces. This research focuses on designing and
implementing an automated aquaponic monitoring and control system using the
ESP32-S3 microcontroller integrated with the Mamdani fuzzy logic inference
system.

Four primary sensors DS18B20 (water temperature), pH sensor, turbidity
sensor, and ultrasonic sensor (water level) were used to acquire environmental
data. Sensor readings are processed through fuzzy logic to generate a PWM output
that regulates water pump speed automatically according to the environmental
conditions. Data are transmitted via HTTP POST to a PHP MySQL server and
visualized on an interactive web dashboard accessible in real time through both
computers and smartphones.

The system also features an automatic Telegram notification to alert users
when water quality parameters exceed normal thresholds, and a data download
Sfunction (.CSV/.XLS) for performance analysis. Experimental results demonstrate
that the system maintains stable water quality with an average sensor error below
2%, proving its effectiveness in enhancing energy efficiency and supporting loT-
based food sustainability.

Keywords: Aquaponics, Internet of Things, ESP32-S3, Fuzzy Mamdani
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