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Abstract

This study aims to implement software for a farmland information acquisition system consisting of a digitization
terminal device, smart device, and server that acquire location and boundary information (latitude and longitude) as
well as growing environment information (temperature and humidity) of farmland. To this end, software was designed
and implemented for the initialization of the terminal device hardware (sensors, communication modules, etc.),
communication protocols, integration with smart devices, and server construction (communication success rate, 98.07%
Actual distance error, 2.5CEP). Based on the implemented prototype system, simulations were conducted for real-time
data collection, and a database was constructed for managing the acquired information. Utilizing this, it was possible to
obtain foundational data for farmland-related application areas (farmland area calculation, agricultural facility design,
improvement of growing environments, etc.) and for securing the competitiveness of the agricultural industry.
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Fig. 1. Real-time agricultural land information acquisition
model
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void readGPS() {
D2l 3 =x| HE EE A|ABS| EXt 525 unsigned long startTime = milis(; / & Azt 7|5
Fig. 3. Operation flowchart of agricultural land information Whvi\lzt(ﬂ;(())__ startTime < 5000) {

acquisition system if (GpsSerial.available() {

String inString = GpsSerial.readStringUntil(\n');

21 YRHE &5 int index = inString.indexOf("GNRMC");
iflindex > Q) {
) . ) //DebugSerial.printin(inString);
GPS= &A1Y AR I5 7]5S f3 Fe if(parsingGNRMC(inString) == fail) continue;
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break;
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while(true)

=l
nGetindex=sCopy.indexOf(",");

if(-1 1=nGetindex)
{

sTemp=sCopy.substring(0, nGetindex);
if(nCount==1{
gpsTime=sTemp.substring(0,2)+":"+sTemp.substring(2,4)+
":"+sTemp.substring(4,6);
} else if(nCount==2{
valid = sTemp;  // AorV
} else if(nCount==3{

latitude=s Temp.substring(0,2).toFloat()+sTemp.substring(2)
toFloat()/60.0000000;
} else ifinCount==5{

longitude=sTemp.substring(0,3).toFloat()+s Temp.substring(
3).toFloat()/60.0000000;
} else if(nCount==9{

gpsYearMonthDay="20"+sTemp.substring(4,6)+"-"+sTem

"n_n

p.substring(2,4)+"-"+sTemp.substring(0,2);
}

sCopy=sCopy.substring(nGetindex+1);

else
{

break;
!

++nCount;
}

if(valid.indexOf(“A”) > 1) result = 1;
return result;

}

a2 5 GNBMC QI £t dEXE HES Qs AAFE
Fig. 5. Source code for detectlng latlong. data from
GNRMC
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#include "MPU9250.h"

MPU9250 accelgyro;

MPU9250 mpu;

float yaw, pitch, roll;

float magX, magY, magZ

float linearAccX, linearAccY, linearAccZ;
float accX, accY, accZ;

float gyroX, gyroY, gyroZ;

void initMpu9250() {
/I Serial.printin(F("Initalization MPU9250..."));

Wire.begin();
delay(2000);

iflmpu.setup(0x68)){  //change to your own address
while(1){
Serial.printin("MPU connection failed. Please
check your connection™.");
delay(5000);

}

Jlcalibrate anytime you want to

J/Serial.printin("Accel Gyro calibration will start in
5sec’);

J/Serial.printin("Please leave the device still on the
flat plane.”);

mpu.verbose(true);

delay(300);

mpu.calibrateAccel Gyro);

//Serial.printin("Mag calibration will start in 5sec”);

J/Serial.printin("Please Wave device in a figure eight
until done.”);

delay(3000);

mpu.calibrateMag();

mpu.verbose(false);

a8 7. 71&E MM EEEg st AAFE
Fig. 7. Source code for accelerometer calibration
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void writeFile(String fileName){
File myFile=SD.open(fileName, FILE_WRITE);

if(myFile){
myFile.print(gpsYearMonthDay); myFile.print(" ");
myFile.print(gpsTime); myFile.print("\t");

myFile.printaceX); - myFile.print("\t");
myFile.printaccy); - myFile.print("\t");
myFile.printaccZ);  myFile.print("\t");

myFile.printh); - myFile.print("\t");
myFile.print®);  myFile.print("\t");

myFile.print(atitude,6);  myFile.print("t");
myFile.print(longitude,6);
}

myFile.close();
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Fig. 8. Source code for real-time data storage
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bool initSoftAP() {
Serial printin("Soft AP Z=7|2} A|ZH);
WiFi.mode(WIFI_AP);

bool result = WiFi.softAP(ap_ssid,
ap_password, ap_channel, 0, ap_max_connection);

if (result) {
Serial.printin("Soft AP AIXF M&");
Serial.print(" AP IP: ");
Serial.printin(WiFi.softAPIP();
Serial.print(”  SSID: ");
Serial.printin(ap_ssid);
Serial.print(" Z2l0|AE (O] = )
Serial.printin(ap_max_connection);

} else {
Serial.printin("Soft AP A|=F Alaf");

}

return result;

}

void setupWebServerRoutes() {
Serial.printin("&AMe 2ZIRE S2");
server.on("/", HTTP_GET, handleRootPage);
server.on("/data”, HTTP_GET, handleJsonData);
server.on("/config”, HTTP_POST,

handleConfigUpdate);
server.on("/status”, HTTP_GET, handleStatus);
server.onNotFound(handleNotFouna);

server.begin();
Serial.printin("& Mt AlZF (ZE 80)");
Serial.printin("192.1684.1 M&5HM");

a3 10. Soft AP X7|3t [ €M 58 3IE
Fig. 10. Source code for soft AP initi. & web server
registration
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Table. 1. Data protocol

void transmit() {
debugSerial.listen();
debugSerial.printin("Transmit Ready.");

byte stxf] = {0x2B, Ox5Ak

byte crc = 0x00;

JISTX

data_[0] = stx(0l;

data_[1] = stx(1];

/&) 1D

data_[2] = SERIAL_IDIO};

data_[3] = SERIAL_ID[1];

data_[4] = SERIAL_ID[2];

data_[5] = SERIAL_ID[3];

data_[6] = SERIAL_ID[4];

data_[7] = SERIAL_ID[5};

//Checksum

for (int i =0; i < (transmitSize - 2) ; i++) {
crc += data_[il;

}
data_[transmitSize - 2] = crc;

softSerial.write(data_, sizeof(data));
}

void read() {
int count = 0;

while(LoraSerial.available() > 0 && ++count <
receivedBufferSize) {
byte newData = LoraSerial.read();
receivedLoRaDataldataSavelndex++] = newData;

if (dataSavelndex >= receivedBufferSize) {
dataSavelndex = dataSavelndex -
receivedBufferSize;
processLoRaData();
break;
!
1
}

3% 12 GOl SR [ FAR sxTE

Fig. 12. Source code for data transmitter / receiver

STX 1 STX 2 Device ID Reserved
byte 00 0 02 ] 03 04 ] 05 ] 06 | 07 08 | 09
Data 0x28 0X5A o0 [ o0 | oxoo | o0 | oxe0 | ox00 001 | oxaC
Temperature Humidity Reserved Sec‘?;?;)e & CheckSum Wr
byte 0] 11 12 ] 13 14 ] 15 ] 16 17 18 19
Data 000 | 0x70 001 | ox6C 0x00 | 000 | ox00 0x00 0x42 0x0D
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