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SKEMATIK RANGKAIAN ROBOT KESELURUHAN
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PROGRAM ROBOT KESELURUHAN

#include <LiquidCrystal.h>

#include <EEPROM.h>

//Setting LCD RS E D4 D5 D6 D7

LiquidCrystal lecd (31, 33, 35, 37, 39, 41);

//Inisialisasi Pin Sharp GP(2YOA02Y)
#define adcJarKi A4//Sensor Kiri

#define adcJarKa A0//Sensor Kanan

//Inisialisasi Pin Sharp GP (2Y0A21)
#define adcJarKiD A3//Sensor Kiri Depan
#define adcJarKaD Al//Sensor Kanan Depan

#define adcJarD A2 //Sensor Tengah Depan

//Inisialisasi Pin Motor

#define motorKil 32//Motor Kiri
#define motorKi2 34//Motor Kiri
#define motorKal 36//Motor Kanan
#define motorKa2 38//Motor Kanan
#define pinPwmKi 9 //Pwm Kiri

#define pinPwmKa 10//Pwm Kanan

//Inisialisasi Pin Relay

#define pinRelay 45

//Inisialisasi Pin Tombol
#define swU Al13//Tombol Atas
#define swD All//Tombol Bawah
#define swL Al4//Tombol Kiri

#define swR Al2//Tombol Kanan



#define swO Al5//Tombol OK

#define addSpeed 0
#define addKp 1
#define addKi 2
#define addKd 3

#define addSp 4

int error,lastError, iError, dError, pwmL, pwmR,

unsigned char Kp, Ki, Kd, Sp, SPEED;

const char *tampilMenu[l2] = {
"l.Mode :",
"2.Speed : ",

"3.Var Kp: ",
"4 . Var Ki: ",
"5.Var Kd: ",

"6.Var Sp: ",

"7.Data ADC ",
"8.Data Jarak ",
"9.Nilai Gyro ",

"10.Tes PID: ",
"11.Tes Zigzag ",
"12.Cek Hardware "
}i
const char *tampilFollow[2] = {
"Kiri ",
"Kanan"
}i
const char *tampilMode[6] = {
"Zig-Zag ",
"Acak ",

"Tkut ",

count;



"Bluetooth",
"Counter "

}i

void setup () {
lcd.begin(16,2);//Pilih LCD 1l6x2

// Serial3.begin(38400);
Serial3.begin (9600) ;

Serial.begin (9600);

//Pin Motor Sebagai Output
pinMode (motorKil, OUTPUT) ;
pinMode (motorKi2, OUTPUT) ;
pinMode (motorKal, OUTPUT) ;
pinMode (motorKa2, OUTPUT) ;
pinMode (motorKil, OUTPUT) ;
pinMode (pinPwmKi, OUTPUT) ;

pinMode (pinPwmKa, OUTPUT) ;

//Pin Relay Sebagai Output
pinMode (pinRelay, OUTPUT) ;

vacuumOFF () ;

//Pin Tombol

pinMode (swO, INPUT_ PULLUP) ;
pinMode (swU, INPUT_PULLUP) ;
pinMode (swD, INPUT_ PULLUP) ;
pinMode (swL, INPUT_PULLUP) ;

pinMode (swR, INPUT PULLUP);

SPEED = EEPROM.read (addSpeed) ;

Kp = EEPROM.read (addKp) ;

Ki EEPROM. read (addKi) ;

Kd

EEPROM. read (addKd) ;

Sp EEPROM. read (addSp) ;



void loop () {

menu () ;

void menu () {
int m=0, follow,mode;
while (1) {
lcd.setCursor (0,0); lcd.print (" SWEEP ROBOT ") ;

lcd.setCursor (0,1); lcd.print (tampilMenu[m]) ;

if (m==0) {lcd.print (tampilMode [mode]) ; }

else if(m==1) {lcd.print (SPEED); lcd.print(" ");}
else if (m==2) {lcd.print (Kp); lcd.print(" ");}
else if (m==3) {lcd.print (Ki); lcd.print(" ");}
else if (m==4) {lcd.print (Kd); lcd.print(" ");}
else if (m==5) {lcd.print (Sp); lcd.print(" ");}
else 1if (m==9) {lcd.print (tampilFollow[follow]) ;}

if(D()) {m++; delay(200);}
if(U()){m--; delay(200);}
if (m>11) {m=0;}

if (m<0) {m=11;}

if(R() && m==0) {mode++; delay(250);}
if(L() && m==0) {mode--; delay(250);}
if(R() && m==1) {SPEED++; delay(100); EEPROM.write (addSpeed, SPEED) ;}

if(L() && m==1) {SPEED--; delay(100); EEPROM.write (addSpeed, SPEED) ;}

if(R() && m==2) {Kp++; delay(150); EEPROM.write (addKp,Kp) ;}
if(L() && m==2) {Kp--; delay(150); EEPROM.write (addKp,Kp);}
if(R() && m==3) {Ki++; delay(150); EEPROM.write(addKi,Ki);}
if(L() && m==3) {Ki--; delay(150); EEPROM.write (addKi,Ki);}
if(R() && m==4) {Kd++; delay(150); EEPROM.write (addKd,Kd);}
if(L() && m==4) {Kd--; delay(150); EEPROM.write (addKd,Kd);}

if(R() && m==5) {Sp++; delay(150); EEPROM.write (addSp,Sp);}



if(L() && m==5) {Sp--; delay(150); EEPROM.write (addSp,Sp);}
if(R() && m==9) {follow++; delay(250);}

1f(L() && m==9) {follow--; delay(250);}

if (follow>1l) {follow=0;}
if (follow<0) {follow=1;}
if (mode>3) {mode=0;}

if (mode<0) {mode=3; }

if(0() && m==0 && mode==0) {zigzag(); m=0;}

1f(0() && m==0 && mode==1) {acak(); m=0;}

if(0() && m==0 && mode==2) {Ikut(); m=0;}

1f(0() && m==0 && mode==3) {modeBluetooth(); m=0;}
if(0() && m==6) {tampilADC(); m=6;}

else 1if(0() && m==7) {tampilJdarak(); m=7;}

else if(O() && m==8) {tampilGyro(); m=8;}

else 1f(0() && m==9) {cobaPID(follow); m=9;}

else 1£(0() && m==10) {zigzag(); m=10;}

else 1f(0O()) {vacuumON () ; }
}
}
bool O() {
if (digitalRead(swO) == 0) {

return true;

}
else {

return false;

}
bool D() {
if (digitalRead(swD) == 0) {

return true;

else {



return false;

}
bool U() {
if (digitalRead(swU) == 0) {
return true;
}
else {

return false;

}
bool R() {
if (digitalRead(swR) == 0) {
return true;
}
else {

return false;

}
bool L() {
if (digitalRead(swL) == 0) {
return true;
}
else {

return false;

}
void vacuumON () {
digitalWrite (pinRelay, LOW) ;
}
void vacuumOFF () {

digitalWrite (pinRelay, HIGH) ;

unsigned int jarKiD () {



unsigned int adc, jarak;
adc = analogRead (adcJarKiD) ;
jarak = 4800 / (adc - 2);
if (jarak > 99) {
jarak = 99;
}
if (jarak < 1) {
jarak = 99;
}
return Jjarak;
}
unsigned int jarDe () {
unsigned int adc, jarak;
adc = analogRead (adcJarD) ;
jarak = 4800 / (adc - 2);
if (jarak > 99) {
jarak = 99;
}
if (jarak < 1) {
jarak = 99;
}
return jarak;
}
unsigned int jarKaD () {
unsigned int adc, jarak;
adc = analogRead (adcJarKaD) ;
jarak = 4800 / (adc - 2);
if (jarak > 99) {
jarak = 99;
}
if (jarak < 1) {
jarak = 99;
}

return Jjarak;



unsigned int jarKa () {
unsigned int adc, jarak;
adc = analogRead (adcJarKa) ;
jarak=9462/ (adc-16.92) ;
if (jarak>200 || jarak<l) {jarak=200;}
return Jjarak;

}

unsigned int jarKi () {
unsigned int adc, jarak;
adc = analogRead (adcJarKi) ;
jarak=9462/ (adc-16.92) ;
if (Jarak>200 || jarak<l) {jarak=200;}

return Jjarak;

void motor (int L, int R) {

1f(L>0) {
digitalWrite (motorKil,HIGH) ;
digitalWrite (motorKiZ2, LOW) ;
analogWrite (pinPwmKi, L) ;

} else 1f (L<0){
digitalWrite (motorKil, LOW) ;
digitalWrite (motorKi2,HIGH) ;
analogWrite (pinPwmKi, -L) ;

} else {

digitalWrite (pinPwmKi, LOW) ;

if (R>0) {
digitalWrite (motorKal,HIGH) ;
digitalWrite (motorKa2, LOW) ;
analogWrite (pinPwmKa, R) ;

} else if (R<0) {
digitalWrite (motorKal, LOW) ;

digitalWrite (motorKa2,HIGH) ;



analogWrite (pinPwmKa, -R) ;
} else {

digitalWrite (pinPwmKa, LOW) ;

void pidMajul (int sp) {
// float kp=10, ki=0, kd=20, P,I,D,PID, Speed = 150;
float kp=Kp, ki=Ki, kd=Kd, P,I,D,PID, Speed = SPEED;

error = jarKiD() - sp;

iError = iError + error;

dError lastError - error;

P = error * kp;

I = iError * ki;

o
I

dError * kd;

PID = P + I + D;

pwmL = Speed + PID;

pwmR = Speed - PID;

if (pwmL<50) {pwmL=50;}
if (pwmR<50) {pwmR=50; }
if (pwmL>255) {pwmL=255;}

if (pwmR>255) {pwmR=255; }

if (jarKiD () <5) {pwmL=255; pwmR=-100;}

if (jarDe () <5) {pwmL=255; pwmR=-255;}

motor (pwmL, pwmR) ;



void pidMajuR (int sp) {
// float kp=10, ki=0, kd=20, P,I,D,PID, Speed = 150;

float kp=Kp, ki=Ki, kd=Kd, P,I,D,PID, Speed = SPEED;

error = jarKaD() - sp;
iError = iError + error;
dError = lastError - error;

P = error * kp;

I = iError * ki;

o
Il

dError * kd;

PID = P + I + D;

pwmR = Speed + PID;

pwmL = Speed - PID;

if (pwmL<50) {pwmL=50;}
if (pwmR<50) {pwmR=50;}
if (pwmL>255) {pwmL=255;}

if (pwmR>255) {pwmR=255; }

if (jarKaD()<5) {pwmR=255; pwmL=-100;}

if (jarDe () <5) {pwmL=-255; pwmR=255;}

motor (pwmL, pwmR) ;

void pidMajull (int sp) {

// float kp=10, ki=0, kd=20, P,I,D,PID, Speed = 150;

float kp=Kp, ki=Ki, kd=Kd, P,I,D,PID, Speed = SPEED;

error = jarKi() - sp;



iError = iError + error;

dError = lastError - error;

P = error * kp;

—
I

iError * ki;

g
Il

dError * kd;

PID = P + I + D;

pwmL = Speed + PID;

pwmR = Speed - PID;

if (pwmL<50) {pwmL=50; }
if (pwmR<50) {pwmR=50;}
if (pwmL>255) {pwmL=255;}

if (pwmR>255) {pwmR=255;}

if (jarKiD () <5) {pwmL=255; pwmR=-100;}

if (jarDe ()<5) {pwmL=255; pwmR=-255;}

motor (pwmL, pwmR) ;

void pidMajuR1l (int sp) {

// float kp=10, ki=0, kd=20, P,I,D,PID, Speed = 150;

float kp=Kp, ki=Ki, kd=Kd, P,I,D,PID, Speed = SPEED;

error = jarKa() - sp;
iError = iError + error;
dError = lastError - error;
P = error * kp;

—
Il

iError * ki;



D = dError * kd;

PID = P + I + D;

pwmR = Speed + PID;

pwmL = Speed - PID;

if (pwmL<50) {pwmL=50;}
if (pwmR<50) {pwmR=50;}
if (pwmL>255) {pwmL=255; }

if (pwmR>255) {pwmR=255;}

if (jarKaD()<5) {pwmR=255; pwmL=-100;}

if (jarDe ()<5) {pwmL=-255; pwmR=255;}

motor (pwmL, pwmR) ;

String inString = "";

float dataGyro, Theta;

float parseGyro() {
int dataG;

while (Serial3.available() > 0) {

int inChar = Serial3.read();

if (inChar != '\n"') {
inString += (char)inChar;

}

else {

dataGyro = inString.toFloat();

inString = "";

if (dataGyro < 0) {



}

}

if

Theta = 360 + dataGyro;
else {

Theta = dataGyro;

(Theta > 180) {

Theta = Theta - 360;

return Theta;

void tampilGyro () {

delay (500); lcd.clear();

while (1) {

}

lcd.setCursor (0,0);
lcd.print ("Data Gyro ");

lcd.setCursor(4,1);

lcd.print (parseGyro()); lcd.print (" ");

if (U()) { Serial3.println("O0#");}

if(0()) {delay(200); break;}

delay (500); lcd.clear();

void tampilADC () {

int pilih=1;

delay (500); lcd.clear();

while (1) {

lcd.setCursor (0,0);

lcd.print ("data ADC:"); lcd.print(pilih);

if(R()) {pilih++; delay(200); 1}

if(L()){pilih--; delay(200); }

led.print ("

")



if (pilih>5) {pilih=1;}

if (pilih<1) {pilih=5;}

lcd.setCursor(5,1);

if(pilih==1) {lcd.print (analogRead (adcJarKi)); lcd.print (" ");
delay (100);}

if(pilih==2) {lcd.print (analogRead (adcJarKiD)); lcd.print (" ");
delay (100) ;}

if(pilih==3) {lcd.print (analogRead (adcJarD)); lcd.print (" ");
delay (100) ;}

if(pilih==4) {lcd.print (analogRead (adcJarKaD)); lcd.print(" ");
delay (100);}

if(pilih==5) {lcd.print (analogRead (adcJarKa)); lcd.print (" ");
delay (100);}

if(0()) {delay(200); break;}

delay (500); lcd.clear();

void tampilJarak() {
int pilih=1;
delay (500); lcd.clear();
while (1) {
lcd.setCursor (0,0);

lcd.print ("data Jarak:"); lcd.print(pilih); lcd.print(" ");

if(R()) {pilih++; delay(200); }

if(L()) {pilih--; delay(200); }

if (pilih>5) {pilih=1;}

if (pilih<1) {pilih=5;}

lcd.setCursor(5,1);

if(pilih==1) {lcd.print (jarKi()); lcd.print(" cm "); delay(100);}



if (pilih==2) {lcd.print (jarKiD()); lcd.print(" cm "); delay(100);}
if (pilih==3) {lcd.print (jarDe()); lcd.print(" cm "); delay(100);}
if(pilih==4) {lcd.print (jarKaD()); lcd.print(" cm "); delay(100);}

if (pilih==5) {lcd.print (jarKa()); lcd.print(" cm "); delay(100);}

if(0()) {delay(200); break;}

delay (500); lcd.clear();

void cobaPID(char foll) {
delay (500); lcd.clear();
while (1) {
if(foll==0) {
pidMajul (Sp) ;
}
else 1f(foll==1) {
pidMajuR (Sp) ;
}

else {return;}

lcd.setCursor (0,0);
led.print (jarKiD()); lcd.print(" ");
lcd.print (jarDe()); lcd.print("™ ");

led.print (jarKaD()); lcd.print("™ ");

lcd.setCursor(0,1);
lcd.print(jarKi()); lcd.print(" ");
led.print (jarKa()); lecd.print(" ");
lecd.print (pwmlL) ; led.print (" ");

lcd.print (pwmR) ; lcd.print (" ");

if(0()) {delay(200); break;}



}

delay (500); lcd.clear();

//Mode Zig-Zag

() {
delay (500) ;

void zigzag
lcd.clear();
int setpoint=8;
vacuumON () ;
while (1) {
//follow kiri 1
while (1) {
pidMajuL (10) ;
if(jarDe ()<10) {
motor (255,-255); delay(400);

break;

}

count=0;
delay (400) ;

//follow kanan 2
while (1) {
pidMajuR (21) ;
if (jarDe ()<10) {
motor (-255,255); delay(400);

break;

}

count=0;
delay (450);

//follow kiri 3
while (1) {
pidMajulLl (40) ;

if (jarDe ()<10) {

while (count<1400) {count++;

while (count<1600) {count++;

pidMajuL(12);} motor (255,-255);

pidMajuR(12);} motor (-255,255);



motor (255,-255); delay(450);

break;

}

count=0;
delay (500);

//follow kanan 4
while (1) {
pidMajulLl (40) ;
if (jarDe () <10) {
motor (-255,255); delay(400);

break;

}

count=0;
delay (480) ;

//follow kanan 5
while (1) {
pidMajuR (22) ;
if (jarDe ()<10) {
motor (255,-255); delay(400);

break;

//follow kiri 6
while (1) {
pidMajuL (10) ;
if (jarDe ()<10) {
motor (255,-255); delay(500);

break;

while (count<1600) {count++;

while (count<1700) {count++;

pidMajuL(12);} motor (255,-255);

pidMajuR (12);} motor (-255,255);



//follow kiri 7
while (1) {
pidMajuL (10) ;
if (jarDe ()<10) {
motor (255,-255); delay(400);

break;

//follow kiri 8
while (1) {
pidMajuL (10);
if (jarDe ()<8) {
motor (255, 255); delay(70);
motor (255,-255); delay(580);

break;

}
motor (-255,-255); delay(200);

vacuumOFF () ;
motor (0,0) ;
break;

}
delay (500); lcd.clear();

// Mode Acak
void acak () {
delay (500); lcd.clear();
vacuumON () ;
while (1) {
motor (255, 255) ;
if (jarDe ()<8) {

motor (255,-255); delay(400);



if (jarKiD () <8) {

motor (255,-255); delay(200);
}
if(jarKaD()<8) {

motor (-255,255); delay(200);

if(R()) {vacuumON () ;}

1if(L()) {vacuumOFF () ;}

delay (500); lcd.clear();

//Mode Ikut Dinding
void TIkut () {
delay (500); lcd.clear();
vacuumON () ;
while (1) {
//follow kiri 1
while (1) {
pidMajuL (10);
if (jarDe ()<8) {
motor (255,-255); delay(500);

break;

//follow kiri 1
while (1) {
pidMajuL (10) ;
if (jarDe ()<8) {
motor (255,-255); delay(500);

break;



//follow kiri 1
while (1) {
pidMajuL (10) ;

if(jarDe ()<8) {

motor (255, -255) ;

break;

//follow kiri 1
while (1) {
pidMajuL (10);

if (jarDe ()<8) {

motor (255, -255) ;

break;

//follow kiri 2
while (1) {
pidMajulL (20) ;

if (jarDe ()<10) {

motor (255,-255);

break;

}

//follow kiri 2

while (1) {
pidMajulL (20) ;

if (jarDe ()<8) {

motor (255, -255) ;

break;

delay (500);

delay (500);

delay (400);

delay (400) ;



}
//follow kiri 2

while (1) {
pidMajuL (20) ;
if (jarDe ()<8) {
motor (255,-255); delay(400);

break;

}
//follow kiri 2
while (1) {
pidMajuL (20) ;
if (jarDe ()<8) {
motor (255,-255); delay(400);

break;

}
motor (-255,-255); delay(400);

vacuumOFF () ;
motor (0,0) ;
break;
}
delay (500); lcd.clear();
}
//Mode Bluetooth
void modeBluetooth () {
int der, drib, statusMaju = 0;
while (O()) {} lcd.clear():;

while (!'0()) {
lcd.setCursor (0,0); lcd.print ("Mode Bluetooth");

int data = Serial3.read();

lcd.setCursor (0, 1);

if (data == 'F') {



motor (255, 255) ;
lcd.print ("Maju ")
}
else if (data == 'B') {
motor (-255,-255) ;
led.print ("Mundur ")
}
else if (data == 'L") {
motor (-180,180) ;
lcd.print ("Belok kiri ");
}
else if (data == 'R'") {
motor (180,-180) ;
lcd.print ("Belok kanan ");
}
else if (data == 'G'") {
motor (-190,190) ;
lcd.print ("Putar kiri ");
}
else if (data == 'I') {
motor (190,-190) ;
lcd.print ("Putar kanan ");
}
else i1f (data == 'J'") {
motor (-190,190) ;
lcd.print ("Putar kiri ");
}
else if (data == 'H') {
motor (190,-190) ;
lcd.print ("Putar kanan");
}
else if (data == 'X'") {
vacuumON () ;

lcd.print ("Vacuum On ") ;



else if (data == 'x'") {
vacuumOFF () ;
lcd.print ("Vacuum Off ");

}

else if (data == 'S'") {
motor (0, 0);

lcd.print ("stop ")

}
lcd.clear(); motor (0, 0);

while (O()) {} delay(200);
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