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Lampiran 1. Koding Program Arduino IDE 

#include <Wire.h> 

#include <LiquidCrystal_I2C.h> 

#include <MPU6050_tockn.h> 

 

// Inisialisasi sensor MPU6050 

MPU6050 mpu(Wire); 

 

// Inisialisasi LCD (alamat biasanya 0x27 atau 0x3F) 

LiquidCrystal_I2C lcd(0x27, 16, 2); 

 

// Pin buzzer 

const int buzzerPin = 8; 

 

// Faktor kalibrasi (offset) 

float pitchOffset = +2.0;   // Koreksi Pitch 

float rollOffset  = -1.0;   // Koreksi Roll 

 

void setup() { 

  Serial.begin(9600); 

  Wire.begin(); 

 

  // Inisialisasi LCD 

  lcd.init(); 

  lcd.backlight(); 

 

  // Inisialisasi buzzer 
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  pinMode(buzzerPin, OUTPUT); 

 

  // Jalankan animasi loading screen + bunyi 

  showLoadingScreen(); 

 

  // Jalankan kalibrasi sensor 

  kalibrasiSensor(); 

 

  // Tampilkan header 

  showHeader(); 

} 

 

void loop() { 

  mpu.update(); // Update data dari MPU6050 

 

  // Baca sudut dari sensor dan terapkan koreksi 

  float pitch = mpu.getAccAngleX() + pitchOffset; 

  float roll  = mpu.getAccAngleY() + rollOffset; 

 

  // Bersihkan layar 

  lcd.clear(); 

 

  // Jika hampir datar 

  if (abs(pitch) < 1 && abs(roll) < 1) { 

    lcd.setCursor(0, 0); 

    lcd.print("Posisi Stabil!"); 

 

    lcd.setCursor(0, 1); 
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    lcd.print("Pitch: 0 Roll: 0"); 

 

    // Bunyi dua kali pendek jika stabil 

    playStableBeep(); 

  } else { 

    // Petunjuk arah pitch 

    char dirPitch[2]; 

    if (pitch > 1) strcpy(dirPitch, "^"); 

    else if (pitch < -1) strcpy(dirPitch, "v"); 

    else strcpy(dirPitch, "-"); 

 

    // Petunjuk arah roll 

    char dirRoll[2]; 

    if (roll > 1) strcpy(dirRoll, ">"); 

    else if (roll < -1) strcpy(dirRoll, "<"); 

    else strcpy(dirRoll, "-"); 

 

    // Tampilkan hasil 

    lcd.setCursor(0, 0); 

    lcd.print("Pitch:"); 

    lcd.print((int)pitch); 

    lcd.print(" "); 

    lcd.print(dirPitch); 

 

    lcd.setCursor(0, 1); 

    lcd.print("Roll :"); 

    lcd.print((int)roll); 

    lcd.print(" "); 
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    lcd.print(dirRoll); 

  } 

 

  delay(200); 

} 

void showLoadingScreen() { 

  digitalWrite(buzzerPin, HIGH); 

  delay(100); 

  digitalWrite(buzzerPin, LOW); 

 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("Memulai..."); 

 

  for (int i = 0; i <= 100; i += 10) { 

    int barLength = map(i, 0, 100, 0, 16); 

    lcd.setCursor(0, 1); 

    lcd.print("[");  

 

    for (int j = 0; j < barLength; j++) { 

      lcd.print("#"); 

    } 

    for (int j = 0; j < 16 - barLength; j++) { 

      lcd.print("."); 

    } 

    lcd.print("] "); 

    lcd.print(i); 

    lcd.print("%"); 
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    delay(150); 

    lcd.clear(); 

    lcd.setCursor(0, 0); 

    lcd.print("Memulai..."); 

  } 

 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("Sensor Siap!"); 

 

  // Bunyi panjang sebentar 

  tone(buzzerPin, 1000); 

  delay(400); 

  noTone(buzzerPin); 

 

  delay(1000); 

  lcd.clear(); 

} 

void kalibrasiSensor() { 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("Kalibrasi"); 

  lcd.setCursor(0, 1); 

  lcd.print("Mohon Tunggu..."); 

 

  delay(1000); 

 



60 

 

  mpu.begin(); 

  for (int i = 0; i <= 100; i += 10) { 

    lcd.setCursor(0, 1); 

    lcd.print("Progress: "); 

    lcd.setCursor(11, 1); 

    lcd.print(i); 

    lcd.print("%"); 

    delay(300); 

  } 

 

  mpu.calcGyroOffsets(); // Kalibrasi akhir 

 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("Kalibrasi"); 

  lcd.setCursor(0, 1); 

  lcd.print("Selesai!"); 

 

  // Bunyi konfirmasi kalibrasi selesai 

  tone(buzzerPin, 1200); 

  delay(300); 

  noTone(buzzerPin); 

 

  delay(1000); 

  lcd.clear(); 

} 

void showHeader() { 

  lcd.clear(); 
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  lcd.setCursor(0, 0); 

  lcd.print("Instrumen"); 

  lcd.setCursor(0, 1); 

  lcd.print("Kemiringan v1.1"); 

 

  // Bunyi saat header tampil 

  tone(buzzerPin, 800); 

  delay(100); 

  noTone(buzzerPin); 

 

  delay(2000); 

  lcd.clear(); 

} 

void playStableBeep() { 

  tone(buzzerPin, 1000); // Frekuensi 1kHz 

  delay(100); 

  noTone(buzzerPin); 

  delay(50); 

  tone(buzzerPin, 1000); 

  delay(100); 

  noTone(buzzerPin); 

} 
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Lampiran 2 Datasheet MPU6050 (GY521)  
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Lampiran 3 Dokumentasi 

PROSES PERAKITAN ALAT 
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PENGUJIAN ALAT VS SMARTPHONE 
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PENGUJIAN KEMIRINGAN BERBASIS GEOMETRIK 
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PENGUJIAN LAPANGAN 

     


