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[Abstract]

Currently, the problem of food shortage is emerging in our society due to climate problems and an
increase population in the world. As a solution to this problem, we propose a multi-remote control
smart farm that combines artificial intelligence (AI) and information and communication technology
(ICT) technologies. The proposed smart farm integrates ICT technology to remotely control and manage
crops without restrictions in space and time, and to multi-control the growing environment of crops. In
addition, using Arduino and deep-learning technology, a smart farm capable of multiple control through
a smart-phone application (APP) was proposed, and Ai technology with various data securing and
diagnosis functions while observing crop growth in real-time was included. Various sensors in the smart
farm are controlled by using the Arduino, and the data values of the sensors are stored in the built
database, so that the user can check the stored data with the APP. For multiple control for multiple
crops, each LED, COOLING FAN, and WATER PUMP for two or more growing environments were
applied so that the user could control it conveniently. And by implementing an APP that diagnoses the
growth stage through the Tensor-Flow framework using deep-learning technology, we developed an

application that helps users to easily diagnose the growth status of the current crop.
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Arduino
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check sensor data
- temperature and
remote control humidity sensor

1 = soil moisture sensor
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-LED
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Data Base CAGE2
TABLE 1 - temperature and
humidity sensor
temperature - ;
humidity .. - soil moisture sensor
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TABLE 2 e
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illuminance —p  control

=mp data

Fig. 1. Configuration diagram of multiple remote control
smart farm system
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Fig. 2. Sensor cage for multi—control and control
device using Arduino
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Fig. 3. Arduino system configuration

II. Multi-control of Arduino Sensor
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( Power on the Arduino )

— sensor value
measurement

/ DB communication /

ensor value environmental
= target value —NO—> control
| Arduino sleep mode

(lmin)

Fig. 4. Flowchart for Arduino

Table 1. List of sensors used and units

sensor unit
temperature and humidity sensor ‘Cltemperature),
(DHT22) RH(humidity)
soil moisture sensor (FC-28) VWC
CDS light sensor Lx

Actuator
water pump motor (3~5V)
plant growth LED
COOLING FAN

2, Arduino and Sensor
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Fig. 5. Configuration of data communication system
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Fig. 6. Database access via PHP : (a) Arduino (b) APP
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DATA TEMP HUMIDITY ILLUMINANCE MOISTUE
2022-06-06 17 17:12:52 22 97 363 775
2022-06-06 17 17:14:04 22 98 336 770
2022-06-06 17 17:15:17 22 97 374 770
2022-06-06 17 17:16:29 22 97 361 770
2022-06-06 17 17:17:42 21 97 369 728
2022-06-06 17 17:18:54 21 97 340 725
2022-06-06 17 17:20:13 21 96 324 727
2022-06-06 17 17:21:38 21 96 315 772

Fig. 7. Database table settings and stored data received
from Arduino, and expressing it in the application.
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CITY FARM Ai

CITY FARM Ai

Gs1 99.61% 6s2 90.23%

(a) GSH1

Gs3 99.61% Gs4 96.09%

GS5 99.61% lack of water 96.09%

(f) GS5 (9) lack of water

Fig. 11. Al Diagnostic Results
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