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SISTEM HIDROPONIK EBB AND FLOW DENGAN KONTROL PH DAN
NUTRISI MENGGUNAKAN LOGIKA FUZZY SERTA PEMANTAUAN
MELALUI WEB DASHBOARD BERBABIS INTERNET OF THINGS
HASAN ABDULLAH

ABSTRAK

Perkembangan teknologi Internet of Things (IoT) mendorong penerapan
sistem pertanian cerdas, salah satunya pada budidaya hidroponik yang menuntut
pengelolaan pH dan nutrisi secara presisi. Pengaturan manual pada sistem
hidroponik Ebb and Flow sering menimbulkan ketidakstabilan larutan nutrisi akibat
keterbatasan pemantauan secara real-time. Oleh karena itu, penelitian ini bertujuan
merancang dan menguji sistem hidroponik Ebb and Flow berbasis 10T dengan
kontrol pH dan nutrisi menggunakan logika fuzzy Mamdani serta pemantauan
melalui web dashboard.

Metode penelitian yang digunakan adalah perancangan dan pengujian
sensor, meliputi pengujian akurasi sensor pH, sensor TDS, dan sensor ultrasonik
HC-SRO04, serta pengujian kinerja sistem kendali fuzzy dan pompa peristaltic. Data
dikumpulkan melalui pengukuran langsung dan pemantauan sistem selama 10 hari
pengujian.

Hasil penelitian menunjukkan bahwa sistem mampu menjaga kestabilan pH
larutan nutrisi mendekati nilai target 6,8 dengan rata-rata error sebesar 1,625%.
Sensor pH memiliki error rata-rata 1,704-2,175%, sensor TDS sebesar 1,008—
1,506%, dan sensor ultrasonik menunjukkan error 0%. Sistem fuzzy Mamdani
mampu mengendalikan pompa pH dan nutrisi secara adaptif sesuai kondisi aktual,
serta web dashboard berhasil menampilkan data sensor dan status sistem secara
real-time. Dengan demikian, sistem yang dirancang terbukti mampu meningkatkan
efisiensi dan kestabilan pengelolaan larutan nutrisi pada hidroponik Ebb and Flow.
Penelitian selanjutnya disarankan untuk menambahkan parameter lingkungan lain

serta melakukan pengujian jangka panjang pada berbagai jenis tanaman.

Kata Kunci: Hidroponik Ebb and Flow, Internet of Things, Logika Fuzzy
Mamdani, pH dan Nutrisi, Web Dashboard.
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EBB AND FLOW HYDROPONIC SYSTEM WITH pH AND NUTRIENT
CONTROL USING FUZZY LOGIC AND WEB DASHBOARD
MONITORING BASED ON THE INTERNET OF THINGS
HASAN ABDULLAH

ABSTRACT

The development of Internet of Things (10T) technology has encouraged the
implementation of smart agriculture systems, particularly in hydroponic
cultivation, which requires precise control of pH and nutrient levels. Manual
control in Ebb and Flow hydroponic systems often leads to instability of nutrient
solutions due to limited real-time monitoring capabilities. Therefore, this study
aims to design and evaluate an l1oT-based Ebb and Flow hydroponic system with
pH and nutrient control using Mamdani fuzzy logic and monitoring through a web
dashboard.

The research method employed involves system design and sensor testing,
including accuracy testing of pH sensors, TDS sensors, and HC-SR04 ultrasonic
sensors, as well as performance testing of the fuzzy control system and peristaltic
pumps. Data were collected through direct measurements and system monitoring
over a 10-day testing period.

The results indicate that the system is capable of maintaining nutrient
solution pH stability close to the target value of 6.8, with an average error of
1.625%. The pH sensor showed an average error of 1.704-2.175%, the TDS sensor
recorded an average error of 1.008-1.506%, and the ultrasonic sensor achieved an
error of 0%. The Mamdani fuzzy logic system successfully controlled the pH and
nutrient pumps adaptively according to actual conditions, while the web dashboard
effectively displayed sensor data and system status in real time. Thus, the proposed
system is proven to improve the efficiency and stability of nutrient solution
management in Ebb and Flow hydroponic systems. Future studies are
recommended to incorporate additional environmental parameters and conduct

long-term testing on various plant types.

Keywords: Ebb and Flow Hydroponics, Internet of Things, Mamdani Fuzzy Logic,
pH and Nutrients, Web Dashboard
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