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Abstract. One of the important factors among the smart farm factors is environmental measurement. This study tried
to design an environmental measurement monitoring system through Bluetooth wireless communication with LoRa
using the open source programs Arduino, App Inventor, and Node Red. This system consists of Arduino, LoRa shield,
temperature and humidity sensor (SHT10), and carbon dioxide sensor (K30). The environmental measurement system
is configured as a system that allows the sensor to collect environmental data and transmit it to the user through
wireless communication to conveniently monitor the farm environment. As libraries used in the Arduino program,
LoRa.h, Sensirion.h, LiquidCrystal 12C.h and K30 I2C.h were used. When receiving environmental data from the
sensor at regular intervals, coding using average value was used for data stabilization. An Android-based app was
developed using Node Red and App Inventor program as the user interface. It can be seen that the environmental data
for the sensor is well collected with the screen output to the serial screen of Arduino, the screen of the smartphone, and
the user interface of Node Red. Through these open source-based platforms and programs will be applied to various
agricultural applications.

Additional key words: carbon dioxide, LoRa communication, microcontroller, relative humidity, temperature,
wireless sensor network
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Fig. 1. Master (A) and Slave (B) of hardware configuration of Arduino and sensors through LoRa and Bluetooth communication.
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Markham, 2020; Marvkausch, 2022).
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Fig. 2. System configuration of Arduino and sensors through LoRa and bluetooth communication.
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Fig. 3. Serial monitor screen of Arduino by greenhouse environment monitoring system.
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C. Slave flow

D. Slave user interface
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Fig. 4. Node-RED flows: (A) Master flow send command to a sensor node, (B) Master user interface display sensed data, (C) Slave flow receive data
from a sensor node, and (D) Slave user interface display sensed data (Continued).
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Appendix 1.

for (int i = 0; i < 100; i++) {
tempSensor.measure(&temperature, &humidity, &dewpoint);
rc = k30 _i2c.readCO2(co2);

sum_temperature = sum_temperature + temperature;
sum_humidity = sum_humidity + humidity;
sum_dewpoint = sum_dewpoint + dewpoint;
sum_co2 = sum_co2 + co02;

delay(10);

}

temperature = sum_temperature / 100;

humidity = sum_humidity / 100;

dewpoint = sum_dewpoint / 100;

co2 = sum_co2 / 100;
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