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Abstract

The existing smart farm technology has been systematized for the mass production rather than the

consumer. There are many problems such as economical aspect to apply to actual rural environment

due to aging. The purpose of this study is to apply smart farm technology based on the applicability

of population aged in rural areas. Due to the heat wave, the crops in general greenhouse cultivation

facilities suffered from damage such as sunlight damage. To minimize such damage, adjust the

temperature and humidity environment or install a light—shielding film. However, the workers in the

rural areas are aging and the elderly who are farming alone have a lot of difficulties in doing so. In

the case of people with weak physical strength, there is a danger that they may lead to safety

accidents when carrying heavy loads. In this paper, we propose 'Smart Palm capable of automatic

transportation function’, applying small smart vehicles that follow workers to existing smart farms to

improve and prevent these problems. It is a smart farm that performs the control functions of the

existing smart greenhouse environment, installs the rail for each trough, and has a vehicle that

follows the worker. The smart app can directly control the greenhouse and the vehicle remotely

manually.

» Keyword: Smart Farm, Automatic Transport, Arduino, Greenhouse, loT
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Fig. 1. Prototype structure of smart farmer[1]
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Fig. 2. Entire smart farm solution system[7]

lll. Design

1. Circuit Design of Greenhouse
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Fig. 3. Circuit Design of Greenhouse
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2. Circuit Design of Carrier Vehicle
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Table 1. Specification of Smart Farm
Part ltem Specifications
MCU Arduino Mega2560 DRV8825
Control-1 Croetail smart pump
Control-2 DS18bB20(Temp)
Sensor DHT119(Temp&Hum)
Soil Moisture
Greenhouse B Nemal7(Step motor)
Driving Kooler(Pan motor)
DC12V Water pump
4-Way Solenoid Valve
Display 128x64 OLED
Bluetooth HC-06
MCU Arduino Uno
Control L298N motor drive
Sensor HC-SR04(Utlrasonic)
Carrier IR sensor
Vehicle HX711(Weight)
RFID-RC522
Driving DC motor
Bluetooth HC-06
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IV. Implementation
1. Implementation of Greenhouse
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void Auto_Mode() {
if (BTSerial.available()) {
input = BTSerial.read();
while (input == '1') { //AutoMode check
dht_humitemp();
DS_temp();
if ((temp >= 27 || dht_h >= 65)) {
while (1) {
input = BTSerial.read();
dht_humitemp();
DS_temp();
Fan_Rotate(); // Fan Motor On
step_open(1501), // Vinyl Opening
if (I(ttemp >= 27 || dht_h >= 65)) break;

Fig. 6. Function of Auto—Mode

2. Implementation of Carrier Vehicle
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void mode_Tracking() {
read_IR(); // Call of IR Sensor function
check_rfid(); // Call of RFID recognition function
if (Fdistance >= 4.2 && Fdistance <= 6) {

Worker RFID
recognition ?

motor_Forward();
Motor Off

return;

}
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motor_Stop();
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}
Worker distance Fig. 8. Function of Worker Following Mode
42~8
Fig. 9= A9} RFID 914 B9} 85 244 RFID 214

Motor On Motor Off =5 9% g5 Kl Ao|t}h RFID Zﬂﬂ sk

u =
| ‘ 54 452 4o A% Y99S A=z 914
)

]
gom A% A ANE sk 91o] HW &P Sixol W
T T4 I

Vehicle Weight >40

void mode_Findworker() {
check_rfid();
if (obj 1= W) { // If the operator is not recognized
Infrared sensor &

RFID Check motor_Forward();

}

else { // the operator RFID card is recognized
motor_Stop();

}

Workshop RFID?

Motor On Motor Off

\ | void mode_Findsort() {
check_rfid();
if (obj 1= S) { // Workshop is not recognized
motor_Forward();
}
else ) { //Workshop is recognized
motor_Stop();
}
}

Fig. 9. Function of Worker & Workplace Recognition Mode
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3. Implementation of Smart Farm

Fig. 108 =529 AAlo] wlg} o 249 T2 EE] &
Y& B3l Zolth Fig 109 d%-2 24 YiS 1 3o
2 3Rt ESEE AA7F 2w o] olar ulgd= A o]

Worker RFID
recognition ?

o

$2 918 o] MAH g RS FAT 4 Yok

FE

Fig. 7. Flow Chart of Carrier Vehicle



42 Journal of The Korea Society of Computer and Information

& "F
LCD Display

= fo
il
B
_0|L
=2
rir
ox
=
B
>

rlo
Ho
rn‘.
_>|4_|’
ol
1o,
4
o
SRR
2 olo A oog mm lo po

Fig. 12% AA F+&5H+ 25% AvlE 18 1 AHolth
Fig. 129] Aehe d A& weg} A5 o o]Fsl= 24t
1ol Ao|a sl Yo 22 Ao] o EZo Lul 2}

P& B Flojth

80O #5(%) L9ES(R)
2481C  60.00% 8300%

Fig. 12. Implementation Results and Smart Apps

V. Conclusions
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Table 2. Result of operation experiment

Number

Test type T — Success Rate
Greenhouse Sensor Test 50 50 100%
Worker Following Mode 80 71 88.75%
Find Worker Mode 80 73 91.25%
Low 60 59 98.33%
Carrier Vehicle Test Medium 60 49 81.66%
High 60 29 48.33%
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