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RANCANG BANGUN SISTEM PEMBIBITAN DALAM
RUANGAN BERBASIS INTERNET OF THINGS UNTUK
PEMANTAUAN DAN PENGENDALIAN KEBUTUHAN AIR
PADA TUMBUHAN

MUHAMAD ILHAM FAUZAN

ABSTRAK

Pertanian konvensional menghadapi tantangan perubahan iklim dan
keterbatasan lahan, sehingga mendorong kebutuhan akan sistem pertanian dalam
ruangan yang terotomatisasi. Penelitian ini bertujuan untuk merancang dan
membangun prototipe sistem pembibitan dalam ruangan pintar berbasis Internet of
Things yang mampu memantau dan mengendalikan kebutuhan air tanaman secara
otomatis menggunakan logika fuzzy Mamdani. Sistem ini menggunakan
mikrokontroler Arduino UNO dan ESP32 yang diintegrasikan dengan sensor
kelembapan tanah kapasitif, sensor DHT22 (suhu dan kelembapan udara), serta sensor
aliran air (YF-S401). Antarmuka pemantauan jarak jauh diimplementasikan melalui
dashboard interaktif Node-RED dan penyimpanan data jangka panjang melalui Google
Spreadsheet. Hasil pengujian menunjukkan bahwa sistem perangkat keras beroperasi
secara stabil dengan akurasi sensor mencapai 95,88% untuk suhu, 96,13% untuk
kelembapan udara, dan 94,86% untuk aliran air. Algoritma logika fuzzy terbukti efektif
dalam mengontrol aktuator (pompa air, solenoid valve, dan kipas), menyalurkan air
secara presisi hanya pada area yang terdeteksi kering dengan konsistensi volume 10-
11 mL per siklus tanpa penggunaan air berlebih. Selain itu, transmisi pengiriman data
menuju aplikasi Internet of Things berjalan sangat andal dengan tingkat keberhasilan
100% tanpa packet loss. Kesimpulannya, prototipe rumah kaca mini ini berhasil
mengotomatisasi penyiraman dan sirkulasi udara secara efisien guna mendukung
pertumbuhan awal bibit tanaman secara berkelanjutan.

Kata kunci : Internet of Things, Logika Fuzzy, Mamdani, Pembibitan, Sistem
Otomatisasi.
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DESIGN AND IMPLEMENTATION OF AN INTERNET OF THINGS-BASED
INDOOR NURSERY SYSTEM FOR MONITORING AND CONTROLLING
PLANT WATER REQUIREMENTS

MUHAMAD ILHAM FAUZAN

ABSTRACT

Conventional agriculture faces challenges from climate change and land limitations,
driving the need for automated indoor farming systems. This research aims to design
and build an Internet of Things -based smart indoor nursery prototype capable of
automatically monitoring and controlling plant water needs using Mamdani fuzzy
logic. The system utilizes Arduino UNO and ESP32 microcontrollers integrated with
capacitive soil moisture sensors, a DHT22 sensor (temperature and humidity), and a
water flow sensor (YF-S401). A remote monitoring interface is implemented through
an interactive Node-RED dashboard and long-term data logging via Google
Spreadsheets. Test results indicate that the hardware system operates stably with sensor
accuracies reaching 95.88% for temperature, 96.13% for air humidity, and 94.86% for
water flow. The fuzzy logic algorithm proved effective in controlling the actuators
(water pump, solenoid valves, and fan), delivering water precisely only to areas
detected as dry with a consistent volume of 10-11 mL per cycle, avoiding water waste.
Furthermore, data transmission to the Internet of Things platforms was highly reliable,
achieving a 100% success rate with zero packet loss. In conclusion, this mini
greenhouse prototype successfully automates watering and air circulation efficiently to
support the sustainable early growth of plant seedlings.

Keywords: Internet of Things, Fuzzy Logic, Mamdani, Nursery, Automation System.
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Random Access Memory
Representational State Transfer
Radio Frequency

Relative Humidity
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30
12
26
32
26
58
33
27
35
22
26
78
22
16
58
26
31

34
14
71
13
61
47
27
62
26
37
26
30
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RTC

SCL
SDA
SIG
SM
SV

TCP
TDS
Tot
TX
Ul
URL
USB
uv

VADJ
VDC
VIN
Wi-Fi

Real-Time Clock
Receiver

Serial Clock Line
Serial Data Line
Signal

Soil Moisture
Solenoide Valve
Temperature
Transmission Control Protocol
Total Dissolved Solids
Total Air

Transmitter

User Interface
Uniform Resource Locator
Universal Serial Bus
Ultra Violet

Volt

Volt Adjust

Volts Direct Current
Voltage Input

Wireless Fidelity
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33
31
60
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71
26

62
28
34
62
27
47
54
33
25
28
26
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