LAMPIRAN



LISTING PROGRAM

#include <Wire.h>
#include<LiquidCrystal I2C.h>
LiquidCrystal I2C lcd(0x27, 16, 2);

[/ ——mmm Servo Libary
#include<Servo.h>

Servo servol;

Servo servo?2;

Servo servo3;

Servo servo4;

Servo servob;

Servo servob6;
/= Nilai Servo Type
int posisiservol;

int posisiservo2;

int posisiservo3;

int posisiservo4;

int posisiservob5;

int posisiservo6;

int nilaiservol;
int nilaiservo?2;
int nilaiservo3;
int nilaiservo4;
int nilaiservo5;
int nilaiservo6;

#define motorR1l 30
#define motorR2 28
#define motorLl 32
#define motorL2 34
#define pwmKanan 2
#define pwmKiri 3
int SpeedMundur;
int WaktuMundur;
int WaktuMaju;

int WaktuMulai;
int waktuKurang;

e R R RN Pompa

#define pompaBelakang 23

[/=mmmmmm e soil

#define soil A0

int Lama;

[/ mm e ULTRASONIK HCSR

int trigR = 38;
int durationR;



int durationL;

[/ =—mmmmm e m e Step-Step
[/ == m e menyiram
int KondisiMenyiram;

int

kunciMenyiram;

SiklusMenyiraml;
SiklusMenyiram?2;
SiklusMenyiram3;
SiklusMenyiramé;
SiklusMenyiramb;
SiklusMenyiramb;

isyaratSudahMenyiram;
void setup () {

Serial.begin (9600) ;

)= m e LCD
led.init () ;

lcd.backlight () ;
[/ servo Pin Mode
servol.attach(4); //pin 4
servo2.attach(5); //pin 5
servo3.attach(6); //pin 6
servod.attach(8); //pin 8
servoS.attach(7); //pin 7
servo6.attach(9); //pin 9

[/ —m e e Servo Posisi Stand By
servol.write (80); //stand by 80
servo2.write (180); //stand by 180
servo3.write (60); //stand by 60
servod.write(170); //stand by 170
servo5.write (50); //stand by 50 120
servob.write (180) ;

[/ ==mmmmmm e Step step
KondisiMenyiram = HIGH;

kunciMenyiram = 0;

SiklusMenyiraml = 0;

SiklusMenyiram2 = 0;

SiklusMenyiram3 = 0;

SiklusMenyiram4 = 0O;

SiklusMenyiramb5 = 0;

SiklusMenyiramé6 = 0;
isyaratSudahMenyiram = 0;
[/ Ultrasonik Pin Mode
pinMode (trigR, OUTPUT) ;

pinMode (echoR, INPUT) ;

pinMode (trigL, OUTPUT) ;

pinMode (echol, INPUT)
[/ Motor Pin Mode
pinMode (motorR1, OUTPUT) ;

pinMode (motorR2, OUTPUT) ;

pinMode (motorLl, OUTPUT) ;

pinMode (motorL2, OUTPUT) ;



}

pinMode (pwmKanan, OUTPUT) ;
pinMode (pwmKiri, OUTPUT) ;
WaktuMundur = 800;
WaktuMaju = 1200;
WaktuMulai = 300;
SpeedMundur = 70;

pinMode (pompaBelakang, OUTPUT) ;

e Posisi Stand By
digitalWrite (pompaBelakang, HIGH) ;

[/ —mmm e —— mode Pin MoDE

pinMode (PB1, INPUT PULLUP);

pinMode (PB2, INPUT PULLUP) ;

pinMode (PB3, INPUT PULLUP) ;

pinMode (soil, INPUT);
[ mm e Motor Stand By
digitalWrite (motorR1l, O
digitalWrite (motorR2, O
digitalWrite (motorLl, O
digitalWrite (motorL2, O
analogWrite (pwmKanan, 0
analogWrite (pwmKiri, O0)

void loop () {

1)

LABEL:
if (leftlLine() == 1 && midLine() == 1 && rightLine ()
{

lcd.setCursor (0, 0);
lcd.print ("Siap Berjalan");
lcd.setCursor (0, 1);
led.print ("Pilih Mode ")
}
else {
lcd.setCursor (0, 0);
lcd.print ("Siap Berjalan");
lcd.setCursor (0, 1);
lcd.print ("Siapkan Di garis");
1
buttonTanam () ;
buttonSiram() ;
buttonRawat () ;
if (buttonTanam() == 0) {
while (1) {
Menanam () ;

}
if (buttonSiram() == 0) {
while (1) {
Menyiram() ;

}



}

if (buttonRawat ()

while (1) {
Merawat () ;

}
}

else {
berhenti () ;
goto LABEL;
1
}

void kananMaju(int Rightl,

(
digitalWrite (motorR1,
digitalWrite (motorR2,
analogWrite (pwmKanan,

}

void kiriMaju(int Leftl,

digitalWrite (motorLl,
digitalWrite (motorlL2,
analogWrite (pwmKiri,

}

void mundur (int PWM) {
digitalWrite (motorR1,
digitalWrite (motorR2,
digitalWrite (motorLl,
digitalWrite (motorL2,
analogWrite (pwmKanan,
analogWrite (pwmKiri,

}

void berhenti () {
digitalWrite (motorR1,
digitalWrite (motorR2,
digitalWrite (motorLl,
digitalWrite (motorL2,
analogWrite (pwmKanan,
analogWrite (pwmKiri,

}

void tikungan () {
leftLine () ;
midLine () ;
rightLine () ;
if (leftlLine ()

mundur (250) ;

0 && midLine ()

== 0) {

int Right2,
Rightl);
Right?2);

PWM) ;

int PWM)

int Left2, int PWM) {
Leftl);

Left2);

PWM + 50);

)
) ;
)

O~ O

1);
PWM + 90);

PWwM - 70);

== 0 && rightLine()

{

== 0)

-= 1)

delay(9);
1
if (leftlLine() == 0 && midLine() == 0 && rightLine ()
{
kananMaju (0, 1, 180);
kiriMaju(l, 0, 180);

delay (5);



}

}
if (leftlLine() == 0 && midLine ()

kananMaju(l, 0, 160);
kiriMaju(l, 0, 160);
delay (5);

}

if (leftlLine() == 0 && midLine ()

kananMaju (0, 1, 70);
kiriMaju(l, 0, 200);
delay (5);

}

if (leftlLine() == 1 && midLine ()

kananMaju (0, 1, 180);
kiriMaju(l, 0, 180);
delay (5);

}

if (leftline() == 1 && midLine ()

mundur (230) ;
delay (5);
}
if (leftlLine() == 1 && midLine ()

kananMaju (1, 0, 200);
kiriMaju (0, 1, 70);
delay (5);

}

if (leftline() == 1 && midLine ()

kananMaju(l, 0, 160);
kiriMaju(l, 0, 160);
delay (5);

}

vold followLine () {

leftLine () ;

midLine () ;

rightLine () ;

if (leftline() == 0 && midLine ()

mundur (200) ;
delay (5);
1
if (leftline() == 0 && midLine ()

kananMaju (0, 1, 180);
kiriMaju(l, 0, 180);
delay (5);

&&

&&

&&

& &

&&

&&

rightLine ()

rightLine ()

rightLine ()

rightLine ()

rightLine ()

rightLine ()

== 0 && rightLine()

== 0 && rightLine ()

)

== 1)



}
if (leftlLine() =
kananMaju(l, O
kiriMajU(1, 0,
delay (5) ;
}
if (leftLine() =
kananMaju (1, O
kiriMaju(1, 0,
delay (5);
}
if (leftlLine() =
kananMaju (0, 1
kiriMaju(lr 0,
delay (5) ;
}
if (leftLine() =
mundur (200) ;
delay (5);
}
if (leftlLine() =
kananMaju(l, O
kiriMajU(1, OI
delay (5) ;
}
if (leftLine() =
kananMaju(l, O
kiriMaju(l, O,
delay (5) ;
}
}
void bacaServo () {
posisiservol =
posisiservoz =
posisiservo3 =
posisiservo4d =
posisiservob =
posisiservo6 =
}
void Button () {
ProgramMenanam =
ProgramMenyiram =
ProgramMerawat =
}

int buttonTanam() {

= 0 && midLine ()
, 90);
90) ;

= 0 && midLine ()
, 30);
150) ;

= 1 && midLine ()
’ 180) ;
180);

=1 && midLine ()

= 1 && midLine ()
, 150);
30);

= 1 && midLine ()
’ 90) ;
90);

servol.
servo?2.
servo3.
servod.
servob.
servoob.

digitalRead (PB1l) ;
digitalRead (PB2)
digitalRead (PB3) ;

’

&&

&&

&&

&&

&&

&&

rightLine ()

rightLine ()

rightLine ()

rightLine ()

rightLine ()

rightLine ()



}

return digitalRead (PB1l) ;

int buttonSiram() {

}

return digitalRead (PB2);

int buttonRawat () {

}

return digitalRead (PB3) ;

int SoilValue () {

}

return analogRead (soil) ;

int jarakKanan () {

}

digitalWrite (trigR, LOW) ;
delayMicroseconds (2) ;
digitalWrite(trigR, HIGH) ;
delayMicroseconds (10) ;
digitalWrite (trigR, LOW);
durationR = pulseln (echoR,
return (durationR / 58);

int jarakKiri () {

}

digitalWrite (trigL, LOW);
delayMicroseconds (2) ;
digitalWrite (trigL, HIGH);
delayMicroseconds (10) ;
digitalWrite (trigL, LOW) ;
durationlL = pulseln (echol,
return (durationL / 58);

int leftLine () {

}

if (analogRead(2) >=200) {

return 1;
}
else {
return O;

}

int midLine () {

}

if (analogRead(3) >= 200)
return 1;

1
else {
return 0;

}

int rightLine () {

if (analogRead (4) >= 200)
return 1;

}

else {
return 0;

HIGH) ;

HIGH) ;



}
}

void Menyiram() {

Button () ;
if ((ProgramMenyiram == 0) && leftLine() == 1 && midLine ()
== 1 && rightLine() == 1 && (SiklusMenanaml == 0)) {
SiklusMenyiraml = 1;
waktuKurang = 0;

lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Robot Mulai');
lcd.setCursor (0, 1);
lcd.print ("Mode Menyiram") ;

if (SiklusMenyiraml == 1) {
kananMaju(l, 0, 180);
kiriMaju(l, 0, 180);
delay(100);
followLine () ;
delay (WaktuMulai) ;
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Tahap 1");
SiklusMenyiraml = 2;
isyaratSudahMenyiram = 0;

}

if (SiklusMenyiraml == 2 ) {
followLine () ;
1
if ((SiklusMenyiraml == 2) && leftLine() == 1 && midLine ()
== 1 && rightLine() == 1) {
berhenti () ;

lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Pemberhentian 1");
delay (2000) ;
SiklusMenyiraml = 3;
1
if (SiklusMenyiraml == 3) {
if (jarakKiri() > 20 && jarakKanan() > 20 ) {
SiklusMenyiraml = 5;
SiklusMenyiram2 = 1;
waktuKurang = 600;
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Tidak ada Objek");
}
if (jarakKiri() < 16 ) {
lcd.clear () ;
lcd.setCursor (0, 0);



lcd.print ("Objek Terdeteksi");
lcd.setCursor (0, 1);
lcd.print ("Jarak Kiri");
lcd.setCursor (14, 1);
lcd.print (jarakKiri())
mundur (130) ;
delay (100);
mundur (SpeedMundur) ;
delay (WaktuMundur) ;
SiklusMenyiraml = 41;

}

if (jarakKanan() < 16 ) {
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Objek Terdeteksi");
lcd.setCursor (0, 1);
lcd.print ("Jarak Kanan");
lcd.setCursor (14, 1);

lcd.print (jarakKanan()) ;
mundur (130) ;
delay (100) ;

mundur (SpeedMundur) ;
delay (WaktuMundur) ;
SiklusMenyiraml = 42;

1

if (SiklusMenyiraml == 41) {
berhenti () ;
bacaServo () ;
armsKiri?2 ()

14

1

if (SiklusMenyiraml == 42) {
berhenti () ;
bacaServo () ;
armsKanan?2 () ;

}

if ( isyaratSudahMenyiram == 1) {
delay (1000) ;
SiklusMenyiraml = 5;
SiklusMenyiram2 = 1;
waktuKurang = 0;
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Tugas 1 selesai");

if (SiklusMenyiram2 == 1) {
delay (1000) ;
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Lanjut tahap 2");



}

kananMaju(l, 0, 200);
kiriMaju(l, 0, 200);
delay(100);

followLine () ;

delay (WaktuMaju - waktuKurang) ;
SiklusMenyiram2 = 2;
isyaratSudahMenyiram = 0;

if (SiklusMenyiram2 == 2 ) {
followLine () ;
1
if ((SiklusMenyiramz2 == 2) && leftlLine() == 1 && midLine ()
== 1 && rightLine() == 1) {
berhenti () ;

}
if

lcd.clear () ;

lcd.setCursor (0, 0);
lcd.print ("Pemberhentian 2");
delay (2000) ;

SiklusMenyiram2 = 3;

(SiklusMenyiram2 == 3) {
(JarakKiri() > 20 && jarakKanan() > 20 ) {
SiklusMenyiram2 = 5;
SiklusMenyiram3 = 1;
waktuKurang = 600;

if

}

if

}
if

lcd.
lcd.
lcd.

clear () ;
setCursor (0, 0);
print ("Tidak ada Objek");

(jJarakKiri() < 16 ) {

lcd.
lcd.
.print ("Objek Terdeteksi");
lcd.
lcd.
lcd.
lcd.

lcd

clear () ;
setCursor (0, 0);

setCursor (0, 1);
print ("Jarak Kiri");
setCursor (14, 1);
print (jarakKiri());

mundur (130) ;

delay (100);

mundur (SpeedMundur) ;
delay (WaktuMundur) ;
SiklusMenyiram2 = 41;

(jarakKanan() < 16 ) {
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Objek Terdeteksi");
lcd.setCursor (0, 1);

lcd.
lcd.
lcd.

print ("Jarak Kanan");
setCursor (14, 1);
print (jarakKanan()) ;



mundur (130) ;

delay (100);

mundur (SpeedMundur) ;
delay (WaktuMundur) ;
SiklusMenyiram2 = 42;

1

if (SiklusMenyiram2 == 41) {
berhenti () ;
bacaServo () ;
armsKiri?2 ()

’

}

if (SiklusMenyiram2 == 42) {
berhenti () ;
bacaServo () ;
armsKanan?2 () ;

}

if ( isyaratSudahMenyiram == 1) {
SiklusMenyiram2 = 5;
SiklusMenyiram3 = 1;
waktuKurang = 0;
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Tugas 2 selesai");

if (SiklusMenyiram3 == 1) {
delay (1000);
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Lanjut Tahap 3");
kananMaju(l, 0, 200);
kiriMaju(l, 0, 200);
delay (100);
followLine () ;
delay (WaktuMaju - waktuKurang);
SiklusMenyiram3 = 2;
isyaratSudahMenyiram = 0;

}

if (SiklusMenyiram3 == ) |
tikungan () ;
}
if ((SiklusMenyiram3 == 2) && leftlLine() == 1 && midLine ()
== 1 && rightLine() == 1 && (JjarakKiri() < 16 ||
jarakKanan () < 16 )) {
berhenti () ;

lcd.clear () ;

lcd.setCursor (0, 0);
lcd.print ("Pemberhentian 3");
delay (2000) ;

SiklusMenyiram3 = 3;



}
if

}

if (jarakKiri() > 20 && jarakKanan()

}

(SiklusMenyiram3 == 3) {

SiklusMenyiram3 = 5;
SiklusMenyiramd4 = 1;
lcd.clear () ;

lcd.setCursor (0, 0);
lcd.print ("Tidak ada Objek™);

if (jarakKiri() < 16 ) {

}

lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Objek Terdeteksi");
lcd.setCursor (0, 1);
lcd.print ("Jarak Kiri");
lcd.setCursor (14, 1);
lcd.print (jarakKiri());
mundur (130) ;

delay(100);

mundur (SpeedMundur) ;
delay (WaktuMundur) ;
SiklusMenyiram3 = 41;

if (jarakKanan() < 16 ) {

if

}

lcd.clear () ;

lcd.setCursor (0, 0);

lcd.print ("Objek Terdeteksi");
lcd.setCursor (0, 1);

lcd.print ("Jarak Kanan");
lcd.setCursor (14, 1);

lcd.print (jarakKanan()) ;
mundur (130) ;
delay (100) ;

mundur (SpeedMundur) ;
delay (WaktuMundur) ;
SiklusMenyiram3 = 42;

(SiklusMenyiram3 == 41) {

berhenti ()

bacaServo () ;
armsKiri?2 ()

if

}

4

(SiklusMenyiram3 == 42) {

berhenti () ;
bacaServo () ;
armsKanan?2 () ;

if

( isyaratSudahMenyiram == 1) {

SiklusMenyiram3 = 5;
SiklusMenyiramd4 = 1;

> 20

)

{



waktuKurang = 500;
lcd.clear () ;

lcd.setCursor (0, 0);
lcd.print ("Tugas 3 selesai");

if (SiklusMenyiramd4 == 1) {
delay (1000) ;
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Lanjut Tahap 4");
kananMaju(l, 0, 200);
kiriMaju(l, 0, 200);
delay(100);
followLine () ;
delay (WaktuMaju - waktuKurang) ;
SiklusMenyiramd4 = 2;
isyaratSudahMenyiram = 0;

}

if (SiklusMenyiram4 == 2 ) {
followLine () ;
1
if ((SiklusMenyiram4 == 2) && leftlLine() == 1 && midLine ()
== 1 && rightLine() == 1) {

lcd.clear () ;

lcd.setCursor (0, 0);

lcd.print ("Pemberhentian 4");

berhenti () ;

delay (2000) ;

SiklusMenyiramé4 = 3;

1
if (SiklusMenyiramd4 == 3) {

if (jarakKiri() > 20 && jarakKanan() > 20 ) {
SiklusMenyiram4 = 5;
SiklusMenyiramb = 1;
waktuKurang = 600;
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Tidak ada Objek™);

}

if (JarakKiri() < 16 ) {
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Objek Terdeteksi");
lcd.setCursor (0, 1);
lcd.print ("Jarak Kiri");
lcd.setCursor (14, 1);
lcd.print (jarakKiri());
mundur (130) ;
delay (100);
mundur (SpeedMundur) ;



delay (WaktuMundur) ;
SiklusMenyiramd4 = 41;

}

if (jarakKanan() < 16 ) {
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Objek Terdeteksi");
lcd.setCursor (0, 1);
lcd.print ("Jarak Kanan");
lcd.setCursor (14, 1);

lcd.print (jarakKanan()) ;
mundur (130) ;
delay (100) ;

mundur (SpeedMundur) ;
delay (WaktuMundur) ;
SiklusMenyiramd4 = 42;

1

if (SiklusMenyiramd4 == 41) {
berhenti () ;
bacaServo () ;
armsKiri?2 ()

’

1

if (SiklusMenyiramd4 == 42) {
berhenti () ;
bacaServo () ;
armsKanan?2 () ;

}

if ( isyaratSudahMenyiram == 1) {
SiklusMenyiram4 = 5;
SiklusMenyiramb = 1;

waktuKurang = 0;

lcd.clear () ;

lcd.setCursor (0, 0);
lcd.print ("Tugas 4 selesai");

] m - FINISH
if (SiklusMenyiramb == 1) {
delay (1000) ;
kananMaju(l, 0, 200);
kiriMaju(l, 0, 200);
delay (100) ;
followLine () ;
delay (WaktuMaju - waktuKurang) ;
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("4 Tahap Dilewati");
SiklusMenyiramb = 2;
isyaratSudahMenyiram = 0;
1
if (SiklusMenyiramb == ) {



followLine () ;
1
if ((SiklusMenyiramb == 2) && leftlLine() == 1 && midLine ()
== 1 && rightLine() == 1) {
berhenti () ;
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("Proses Selesai");
SiklusMenyiramb = 3;
1
}
void LamaSiram() {
if (kunciMenyiram == 0) {
[/ tanah lembab
if (SoilValue() >= 421 && SoilValue() <= 901) {
Lama = 4000;
KondisiMenyiram = LOW;
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("kondisi : lembab");
lcd.setCursor (0, 1);
lcd.print ("Nilai ")
lcd.setCursor (10, 1);
lcd.print (Soilvalue());

[/ tanah basah
if (SoilvValue () <= 420) {
Lama = 100;
KondisiMenyiram = HIGH;
lcd.clear () ;
lcd.setCursor (0, 0);
lcd.print ("kondisi : basah");
lcd.setCursor (0, 1);
lcd.print ("Nilai ")
lcd.setCursor (10, 1);
lcd.print (SoilValue()) ;

[/ tanah kering
if (Soilvalue() >= 900) {

Lama = 7000;

KondisiMenyiram = LOW;

lcd.clear () ;

lcd.setCursor (0, 0);

lcd.print ("kondisi : kering");
lcd.setCursor (0, 1);
lcd.print ("Nilai ")

lcd.setCursor (10, 1);
lcd.print (Soilvalue())
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bimbingan pada setiap hant . . pukul . tempat di Politekmk Negen Snwijaya.
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