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A.  
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 Lampiran 4 Source Code  

D.  
//main.ino 

#include <Servo.h> 

#include <Wire.h> 

#include <LiquidCrystal_I2C.h> 

#include "vl53l0x_manager.h" 

#include "ultrasonic.h" 

#include "LegMovement.h" 

#include <Pixy2.h> 

 

Servo servoupdown; 

Servo servogrip; 

LiquidCrystal_I2C lcd(0x27, 16, 2); 

Pixy2 pixy; 

 

enum MoveType { 

  NONE, 

  FORWARD, 

  BACKWARD, 

  TURN_LEFT, 

  TURN_RIGHT, 

  SLIDE_LEFT, 

  SLIDE_RIGHT 

}; 

 

const int buttonPin = 8; 

bool standBy = true; 

unsigned long lastDebounceTime = 0; 

unsigned long debounceDelay = 50; 

bool lastButtonState = HIGH; 

bool buttonPressed = false; 

bool targetDetected = false; 

bool targetDiambil = false; 

bool modeAmbilTarget = false; 

bool modeMenujuTempatTaruh = false; 

bool tempatTaruhDetected = false; 

bool habisTaruh = false; 

bool sudahSelesai = false; 

 

void setup() { 

  Serial.begin(115200); 

  Wire.begin(); 

 

  pixy.init(); 

  setupVL53(); 

  ultrasonicSetup(); 

  setupLegs(); 

 

  servoupdown.attach(40); 

  servogrip.attach(42); 

  servoupdown.write(90); // Angkat lengan 

  servogrip.write(0); // Tutup gripper 

 

  lcd.begin(); 

  lcd.backlight(); 
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  pinMode(buttonPin, INPUT_PULLUP); 

} 

 

void loop() { 

  updateVL53(); 

  handleButton(); 

  bacajarak(); 

  bacaPixy(); 

  readDistance(); 

 

  if (!standBy) { 

    start(); 

  } else { 

    Hstandby(); 

  } 

} 

 

void handleButton() { 

  int reading = digitalRead(buttonPin); 

  if (reading != lastButtonState) lastDebounceTime = millis(); 

  if ((millis() - lastDebounceTime) > debounceDelay) { 

    if (reading == LOW && !buttonPressed) { 

      standBy = !standBy; 

      buttonPressed = true; 

    } else if (reading == HIGH) { 

      buttonPressed = false; 

    } 

  } 

  lastButtonState = reading; 

} 

 

void bacajarak() { 

  if (modeAmbilTarget) { 

    lcd.clear(); 

    lcd.setCursor(5, 1); 

    lcd.print("        ");  // Bersihkan baris bawah 

    lcd.print(readDistance()); 

    return; 

  } 

 

  int jarakDepan = getDistance(2); 

  int jarakKananDepan = getDistance(3); 

  int jarakKiriDepan = getDistance(4); 

  int jarakKananBelakang = getDistance(1); 

  int jarakKiriBelakang = getDistance(0); 

  int jarakBelakang = getDistance(5); 

 

  lcd.setCursor(12, 0); lcd.print("    "); lcd.setCursor(12, 0); 

lcd.print(jarakKananDepan); 

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

0);  lcd.print(jarakKiriDepan); 

  lcd.setCursor(7, 0);  lcd.print("    "); lcd.setCursor(7, 

0);  lcd.print(jarakDepan); 

  lcd.setCursor(7, 1);  lcd.print("    "); lcd.setCursor(7, 1); 

lcd.print(jarakBelakang); 
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  lcd.setCursor(12, 1); lcd.print("    "); lcd.setCursor(12, 1); 

lcd.print(jarakKananBelakang); 

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

lcd.print(jarakKiriBelakang); 

} 

 

void bacaPixy() { 

  pixy.ccc.getBlocks(); 

  targetDetected = false; 

  tempatTaruhDetected = false; 

 

  for (int i = 0; i < pixy.ccc.numBlocks; i++) { 

    uint8_t sig = pixy.ccc.blocks[i].m_signature; 

    int xCenter = pixy.ccc.blocks[i].m_x; 

 

    if (sig == 1) { // Target (objek) 

      if (xCenter < 120) HTurnLeft(); 

      else if (xCenter > 140) HTurnRight(); 

      else targetDetected = true; 

    } 

 

    if (sig == 2) { // Tempat taruh 

      tempatTaruhDetected = true; 

 

      if (xCenter < 120) HTurnLeft(); 

      else if (xCenter > 140) HTurnRight(); 

    } 

  } 

} 

 

void ambilTarget() { 

  if (!targetDetected) return; // Tidak ambil jika tidak ada 

target 

 

  modeAmbilTarget = true; 

 

  Hstandby(); 

  delay(1000); 

  servogrip.write(75); // Buka gripper 

  delay(500); 

  servoupdown.write(10); // Turunkan lengan 

  delay(500); 

 

  // Mulai dekati objek jika belum cukup dekat 

  unsigned long startTime = millis(); 

  const unsigned long timeout = 5000; 

 

  while (readDistance() > 5 && millis() - startTime < timeout) { 

    HForward();      // Maju pelan sambil mendekat 

    delay(250);      // Gerakan langkah smooth atau delay sesuai 

gait 

  } 

 

  Hstandby(); // Berhenti setelah cukup dekat 

  delay(1000); 
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  // Cek lagi, pastikan benar-benar dekat 

  if (readDistance() < 5) { 

    Lstandby(); 

    delay(1000); 

    forwardpick(); 

    delay(1000); 

    servogrip.write(0); // Tutup gripper 

    delay(500); 

    servoupdown.write(90); // Angkat lengan 

    delay(500); 

    Hstandby(); 

    delay(500); 

  } else { 

    Lstandby(); 

    delay(1000); 

    forwardpick(); 

    delay(1000); 

    servogrip.write(0); // Tutup gripper 

    delay(500); 

    servoupdown.write(90); // Angkat lengan 

    delay(500); 

    Hstandby(); 

    delay(500); 

  } 

 

  modeAmbilTarget = false; 

} 

 

void taruhTarget() { 

  Hstandby(); 

  delay(1000); 

  forwardpick(); 

  delay(1000); 

  servoupdown.write(0); // Turunkan 

  delay(500); 

  servogrip.write(90); // Buka gripper (lepas) 

  delay(500); 

  servoupdown.write(90); // Angkat 

  delay(500); 

  servogrip.write(0); 

  delay(500); 

  targetDiambil = false; // Reset status 

  modeMenujuTempatTaruh = false; 

  Hstandby(); 

  delay(500); 

} 

 

void start() { 

  static MoveType lastMove = NONE; 

  static bool delayStandby = false; 

  static unsigned long delayStartTime = 0; 

  const unsigned long standbyDelay = 100; 

  MoveType nextMove = NONE; 

 

  if (sudahSelesai) { 

    Hstandby(); 



 

 

D-5 

 

    return; 

  } 

 

  if (delayStandby) { 

    if (millis() - delayStartTime < standbyDelay) return; 

    delayStandby = false; 

    Hstandby(); 

    return; 

  } 

 

  // Baca sensor 

  int jarakDepan = getDistance(2); 

  int jarakKananDepan = getDistance(3); 

  int jarakKiriDepan = getDistance(4); 

  int jarakKananBelakang = getDistance(1); 

  int jarakKiriBelakang = getDistance(0); 

  int jarakBelakang = getDistance(5); 

 

  // Threshold 

  const int tSangatDekat = 60; 

  const int tDekat = 80; 

  const int tSedang = 100; 

  const int tJauh = 150; 

  const int tSangatJauh = 200; 

 

  // Target logic 

  if (targetDetected && !targetDiambil) { 

    if (jarakDepan < 250) { 

      ambilTarget(); 

      targetDiambil = true; 

      modeMenujuTempatTaruh = true; 

      targetDetected = false; 

      return; 

    } 

  } 

 

  if (modeMenujuTempatTaruh && targetDiambil) { 

    if (tempatTaruhDetected) { 

      if (jarakDepan < 250) { 

        taruhTarget(); 

        habisTaruh = true; 

        targetDiambil = false; 

        modeMenujuTempatTaruh = false; 

        targetDetected = false; 

        return; 

      } 

    } 

  } 

 

  if (habisTaruh) { 

    Hstandby(); 

    habisTaruh = false; 

    sudahSelesai = true; 

    return; 

  } 
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  // === Abaikan jarak depan untuk penghindaran kalau mode target 

=== 

  bool abaikanJarakDepan = (targetDetected && !targetDiambil) || 

(modeMenujuTempatTaruh && targetDiambil); 

 

  // Deteksi bahaya gerakan sebelumnya 

  bool hindarDepan = !abaikanJarakDepan && jarakDepan < 

tSangatJauh; 

  bool hindarKanan = jarakKananDepan < tDekat || 

jarakKananBelakang < tDekat; 

  bool hindarKiri = jarakKiriDepan < tDekat || jarakKiriBelakang < 

tDekat; 

 

  // Lanjut gerakan sebelumnya jika masih bahaya 

  if (lastMove == BACKWARD && hindarDepan) { 

    HBackward(); return; 

  } 

  if (lastMove == SLIDE_LEFT && hindarKanan) { 

    HSlideLeft(); return; 

  } 

  if (lastMove == SLIDE_RIGHT && hindarKiri) { 

    HSlideRight(); return; 

  } 

  if (lastMove == TURN_LEFT && hindarKiri) { 

    HTurnLeft(); return; 

  } 

  if (lastMove == TURN_RIGHT && hindarKanan) { 

    HTurnRight(); return; 

  } 

 

  // === Logika penghindaran utama === 

  int rataKanan = (jarakKananDepan + jarakKananBelakang) / 2; 

  int rataKiri = (jarakKiriDepan + jarakKiriBelakang) / 2; 

 

  if (!abaikanJarakDepan && jarakDepan < tSangatJauh) { 

    if (jarakBelakang > tDekat) { 

      nextMove = BACKWARD; 

    } else { 

      if (rataKanan > rataKiri && rataKanan > tDekat) { 

        nextMove = TURN_RIGHT; 

      } else if (rataKiri > tDekat) { 

        nextMove = TURN_LEFT; 

      } else { 

        nextMove = BACKWARD; 

      } 

    } 

 

  } else if (jarakKananDepan < tDekat && jarakKananBelakang < 

tDekat && 

             jarakKiriDepan < tDekat && jarakKiriBelakang < 

tDekat) { 

    if (jarakBelakang > jarakDepan) { 

      nextMove = BACKWARD; 

    } else { 

      nextMove = FORWARD; 

    } 
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  } else if (jarakKananDepan < tDekat && jarakKananBelakang < 

tDekat) { 

    nextMove = SLIDE_LEFT; 

 

  } else if (jarakKiriDepan < tDekat && jarakKiriBelakang < 

tDekat) { 

    nextMove = SLIDE_RIGHT; 

 

  } else if (jarakKananDepan < tSangatDekat || jarakKananBelakang 

< tSangatDekat) { 

    nextMove = SLIDE_LEFT; 

 

  } else if (jarakKiriDepan < tSangatDekat || jarakKiriBelakang < 

tSangatDekat) { 

    nextMove = SLIDE_RIGHT; 

 

  } else if (jarakKananDepan < tSedang || jarakKananBelakang < 

tSedang) { 

    nextMove = TURN_LEFT; 

 

  } else if (jarakKiriDepan < tSedang || jarakKiriBelakang < 

tSedang) { 

    nextMove = TURN_RIGHT; 

 

  } else { 

    nextMove = FORWARD; 

  } 

 

  // Delay setelah slide 

  bool isSlideNow = lastMove == SLIDE_LEFT || lastMove == 

SLIDE_RIGHT; 

  bool isSlideNext = nextMove == SLIDE_LEFT || nextMove == 

SLIDE_RIGHT; 

 

  if (isSlideNow && !isSlideNext && nextMove != NONE) { 

    delayStandby = true; 

    delayStartTime = millis(); 

    lastMove = NONE; 

    return; 

  } 

 

  // Jalankan perintah gerakan 

  switch (nextMove) { 

    case SLIDE_LEFT: HSlideLeft(); break; 

    case SLIDE_RIGHT: HSlideRight(); break; 

    case TURN_LEFT: HTurnLeft(); break; 

    case TURN_RIGHT: HTurnRight(); break; 

    case BACKWARD: HBackward(); break; 

    case FORWARD: HForward(); break; 

    default: Hstandby(); break; 

  } 

 

  if (nextMove != NONE) lastMove = nextMove; 

}
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