2023 £ 4 FRFHEET4
B it 54 48

&S 100027

SR 18

TR tfE AR~ —FEMEE 25 4112
Arduino p & R T £ 518 | £ 1 BF
Benk 4] (n3148) 22 dEHrs 218

HEgn =Rt

?ﬁﬁgﬁ i:‘ K %ﬁi}j%j},ﬂ g

: I S L
hERF 144
Tkt 2TFHE-IFTH

M4t  Arduino #ciz+#] % (microcontroller) ~
3D > ¢ %R ip|F#-ToF (Time of Flight ) ~

B 314 (tractor)




LA S R N o s A SR e L e

FRRSS F LM PAR BRI R P BN 0P R s

4%

FEE AGBE R EBEP EA . ST HEARNPIB | B 3T
Bop fRE ALK AR S fe o FL O AT CRT e T S KR T LR K
’F‘.“f‘-o

GEfn s LEBPALE A FFHY O F 3]0 % 5 Arduino p B st s @R
Belp? o pE AT SEERERPTE L ERPRESEAARPFE

BEANPED R F L0 e REH Y BRI ERS R E P RES Lo



LS
AUTFELMER S > ST [R5 EERE N RG] - RERRIRSEIIRERE(E - I
BAL R E TR > 3t T NRERS - ARV LG RIFYRIEEEL - BigaG

REESOR - AREEEEA TERERSE ) + TAEEHISE , + T AEYIADRE ) A - BT
WEhIFEEL,2] - INRLIRFIUB LBt - Wiakat TRgEzest, ~ TREER, - THEER
Gy RN RZSE - B AT (RS SR AR ] - 200 st o] D —T i
b SRR IR AE 25em Y DREHEZERE ) o TPIEIR - FEE NSRRI i EIE
N MEE T 3~12 EAYIERRE > FIRENBRSCREA T - EE T LIKIEESZE 79% -

REBE AR - EEHEKHIE 1.2 AHE, » BEEBIENKRY - W
NIRRT TS LY 3D TR BRI Es ~ Arduino fliZedilss ~ BE A BT TEGETHY Arduino C 2
A 0 e [R5 (AR I 2R ] o SRAE AT RS [ - A A Rl R2
SRR » [FIA R B A RIB R E R B = AV AR

HATEER SRS AL SRS (1 - A EE A &0 400 BT - Mg — KB A5t E Al

R B {ECHITHRE ©
Abstract

In this study, the "traction machine rotary plow detection system" was invented by mechanical and
electrical integration, which intelligentized large agricultural machinery. Optimized and integrated
engineering technology, designed six systems, and observed the design effectiveness by quantifying the

engineering benefits and crop yield changes.



According to the literature, rice management using the mechanism of "irrigation system" + "weed
suppression” + "bio-fertilizer" can increase yield [1,2]. Therefore, we optimized these mechanisms and
designed "Precise Deep Plowing", "Smart Spray Rod", and "Drip Irrigation System" to form six major
systems. Using the self-created "traction machine rotary plow detection system", the " Precise Deep
Plowing" with a soil depth of 25¢m can be accurately controlled on every inch of land during plowing.

We also found that under the synergistic effect of these six systems, not only the operation time is saved

by 3~12 times, but also the output can be greatly increased to 79% under the effect of multiplication.

Therefore, this experiment took two years to actually construct these six systems on 1.2 hectares of
agricultural land in the Qingshui area of Taichung. Using the 3D stereo image sensor of the drone to
detect the flight altitude, the Arduino microcontroller, and the self-designed Arduino C program, the
"traction machine rotary plow detection system" was successfully invented and installed in a large
traction machine to detect the depth of the soil turned loose by the rotary cultivator, and the data was

immediately displayed in the dashboard of the cab.

At present, the world's six major brands of large-scale traction machines, the cost of more than NT$4

million, none of them have the automatic detection function of the rotary plow created by this study.
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% 4-1-12 A2 2UHE — B [ B AL (] 25

TR e BAZ RS (Arduino C)

[PEAEEIDRER © WERMRE - W EER E R E TR B UR e

// RIS = SCEHVERRE (max) — H ATHIFEZEE (now)
// B —T o HEERE » ERUIRRE - SRR RS
//EHEE. ksl

int Button_Pin = 5; / /¥ BRRA pin FERIAL 5

/1 1.8 N BRI — 2 BEE
const byte dataPin = 2; // 74HC595 data HEHINT 2
const byte latchPin = 3; // 74HC595 storage register Rz FERAINT 3
const byte clockPin = 4; // 74HC595 data clock EEHINr 4
byte tens ,units; [/ T tens ~ {7 E7E units
uintlée_t now_distance_cm , min_measure_cm =1, max_measure_cm =53 ;
/T EHAHEH > /N~ s KRHERERGE
const byte LED_1[10] = { BOO000001, B11001111, B10010010, B10000110, B11001100,
B10100100, B10100000, B10001111, B10000000, B10001100 };
/MRFFaCsk B e B B 0~9 HY4RAS
const byte LED_2[10] = { BOO000001, B11001111, B10010010, B10000110, B11001100,
B10100100, B10100000, B10001111, B10000000, B10001100 };
/MRFFaCEk R gs T 8 0~9 HY4RES
//TMF8701 ToF Z:¥[{EHRies 2 8EeE
#include "DFRobot_TMF8x01.h" // DFRobot {8 558 AME4H
#defineEN -1
#define INT -1
DFRobot_TMF8701 tof(EN, INT); /B2 TMF8701 ToF W858 2%
uint8_t caliDataBuf[14] = //TMF8701 ToF & IEE R}
{0x41,0x57,0x01,0xFD,0x04,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x04};
/e EETRIEN (BB A EEERES)
void Seven_segment_display ( byte tens_digital , byte units_digital ) {
digitalWrite ( latchPin, LOW );  // [ _EREPY
shiftOut ( dataPin, clockPin, LSBFIRST, LED_1 [ units_digital ] );
JIFEHEAN THEFT A o (B LY index = units_digital
shiftOut ( dataPin, clockPin, LSBFIRST, LED_2 [ tens_digital ] );
/IFHEA T B, o ¥y index = tens_digital
digitalWrite ( latchPin, HIGH );  // BEELREFY

36




delay(200); // Ei{E 200ms

}

void setup() { //Arduino NERRE - AR S —EETTHYNZ > B HBIT—X
pinMode(Button_Pin, INPUT) ; J/ES T HHEARE | pin FIEES

pinMode(latchPin, OUTPUT); /B TS | latch (Y pin AIFES
pinMode(clockPin, OUTPUT); [/E& TR ES | clock Y pin FATFE =
pinMode(dataPin, OUTPUT); /1545 T B RES | data HY pin FAlRE =
Serial.begin(9600); // Serial Initialization
delay (500);
tof.begin () ; //ELE) TMF8701 ToF f54H
tof.startMeasurement(tof.eModeCalib, tof.eCOMBINE);
}
J/ERET — Arduino NEEEIE, - & EIEEHEATTAY loop()lizt
void loop() {
delay(250);
tof.isDataReady() ; [/ IESCAES ek =X EE B @ ey

now_distance_cm = round ( tof.getDistance_mm() / 10.0 );
/RS BT B AR mm - G5B om
if ( digitalRead (Button_Pin) == HIGH ) { //fZsltFARA#% T > EHTECC R KARE

delay(500); [/ RE R
max_measure_cm = round ( tof.getDistance_mm() / 10.0 );
} W s F=eF Sic

if (now_distance_cm > max_measure_cm ){
Seven_segment_display (9, 9) ; //overflow: Hl & 45 f&#E H 25 E I e KOS
}

else if ( now_distance_cm < min_measure_cm ) {

Seven_segment_display ( 8, 8 ) ; //underflow: Hll & 4 E /N e E IV B /INFETE
}
else { /18R T B RS — HRTARE ) R

now_distance_cm = max_measure_cm - now_distance_cm ;
tens = now_distance_cm /10; // HU-fr#r
units = now_distance_cm % 10 ; // HU{[E {7 =

Seven_segment_display ( tens, units ) ; /R (28 ~ (ELEF)
}

(FRAOR - R BETTEET)
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Y
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