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ABSTRAK 

PUTU OKI WIRADITA ARYAWAN. Perancangan Sistem Monitoring dan 

Kontrol pada Greenhouse dan Plant Factory berbasis Message Queuing Telemetry 

Transport. Dibimbing oleh SUPRIYANTO.  

 

Penelitian ini bertujuan untuk merancang dan mengimplementasikan sistem 

monitoring dan kontrol berbasis protokol message queuing telemetry transport 

(MQTT) pada lingkungan greenhouse dan plant factory. Tahapan penelitian ini 

terdiri dari analisis sistem, perancangan desain  sistem, implementasi sistem serta 

pengujian sistem. Hasil penelitian ini terdiri dari sistem monitoring dan sistem 

kontrol. Sistem monitoring dilengkapi dengan node main controler unit (MCU), 

ESP32 dan sensor seperti suhu udara (DHT21), kelembaban udara (DHT21), 

intensitas cahaya (sensor lux), suhu air (DS18B20), serta kelembapan tanah (soil 

moisture). Data ditransmisikan melalui broker MQTT berbasis Aedes yang 

dikonfigurasikan pada platform Node-RED di  virtual private server (VPS) yang 

dilengkapi database MySQL. Sistem monitoring diimplementasikan pada mini 

plant factory, greenhouse anggur, aquaculture, aquaponic dan screenhouse di 

Agribusiness and Technology Park (ATP) IPB. Sistem kontrol dirancang dan 

diimplementasikan pada greenhouse anggur untuk mengaktifkan solid state relay 

(SSR) dan kontaktor untuk mengendalikan pompa air dan solenoid valve yang 

dikendalikan melalui dashboard. Pengujian performa dilakukan untuk menilai 

reliabilitas dan latensi sistem berdasarkan tingkat quality of service (QoS) pada 

MQTT dengan metode one way delay (OWD). Hasil pengujian menunjukkan 

bahwa latensi node monitoring pada QoS 0 tergolong stabil dengan rata-rata sebesar 

59,51 ms. Pada sistem kontrol, diperoleh rata-rata latensi sebesar 63,07 ms untuk 

QoS 0, 72,21 ms untuk QoS 1, dan 85,64 ms untuk QoS 2.  
 

Kata kunci: ESP32, greenhouse, MQTT, plant factory, quality of service 

 

  



ABSTRACT 

PUTU OKI WIRADITA ARYAWAN. Design of Monitoring and Control System 

for Greenhouse and Plant Factory Based on Message Queuing Telemetry Transport. 

Supervised by SUPRIYANTO. 

 

This study aimed to design and implement a monitoring and control system 

based on the message queuing telemetry transport (MQTT) protocol for greenhouse 

and plant factory environments. The research stages include system analysis, design, 

implementation, and testing. The outcomes of this study consist of a monitoring 

system and a control system. The monitoring system is equipped with a main 

control unit (MCU) using ESP32 and sensors such as air temperature and humidity 

(DHT21), light intensity (lux sensor), water temperature (DS18B20), and soil 

moisture. Data is transmitted via an Aedes-based MQTT broker installed on the 

Node-RED platform on a virtual private server (VPS) integrated with a MySQL 

database. The monitoring system is implemented in various environments, 

including a mini plant factory, grape greenhouses, aquaculture, aquaponics, and 

screenhouse at the Agribusiness and Technology Park (ATP), IPB University. 

Specifically, the control system is designed and implemented in the grape 

greenhouse to activate solid-state relays (SSR) and contactors to operate water 

pumps and solenoid valves, all managed through a dashboard interface. System 

performance testing was conducted to evaluate reliability and latency based on the 

MQTT quality of service (QoS) levels using the one-way delay (OWD) method. 

The results indicate that the latency of the monitoring node at QoS 0 is relatively 

stable, with an average of 59.51 ms. For the control system, the average latency test 

at 63.07 ms for QoS 0, 72.21 ms for QoS 1, and 85.64 ms for QoS 2. 
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