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LAMPIRAN A 
Program Arduino 

 
#define pin_limit_a 22 

#define pin_limit_b 23 

#define pin_limit_drill 26 

#define pin_motor_rotate_a 8 

#define pin_motor_rotate_b 9 

#define pin_motor_drill_a 10 

#define pin_motor_drill_b 11 

#define pin_servo_grip_a 4 

#define pin_servo_grip_b 5 

#define pin_servo_feeder_a 6 

#define pin_servo_feeder_b 7 

#define pin_relay_drill 50 

#define pin_relay_pump_a 51 

#define pin_relay_pump_b 52 

#define pin_ultrasonic_trigger 28 

#define pin_ultrasonic_echo 29 

#define pin_buzzer 53 

 

#define servo_grip_a_pos_start 8 

#define servo_grip_a_pos_end 25 

#define servo_grip_b_pos_start 175 

#define servo_grip_b_pos_end 138 

#define servo_feeder_a_pos_close 130 

#define servo_feeder_a_pos_open 45 

#define servo_feeder_b_pos_close 140 

#define servo_feeder_b_pos_open 45 

 

#define rotary_pos_middle 25 

#define rotary_pos_end 42 

 

void setup() { 

  Serial.begin(9600); 

  setupLimit(); 

  setupServo(); 

  setupMotor(); 

  setupRelay(); 
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  setupBuzzer(); 

  setupLcd(); 

} 

 

float lastPh = 0; 

void loop() { 

  lcdPrint(0, "pH terakhir :"); 

  lcdPrint(1, String(lastPh)); 

  while (ultrasonicGet() < 5) { 

    buzzerOn(); 

    delay(1000); 

    buzzerOff(); 

    delay(1000); 

  } 

  buzzerOff(); 

  motorDrillPull(); 

  while (!isLimitDrill()) { 

    delay(100); 

    serialEvent(); 

  } 

  motorDrillStop(); 

  motorRotateUp(); 

  while (!isLimitB()) { 

    delay(100); 

    serialEvent(); 

  } 

  motorRotateStop(); 

  encoderReset(); 

  while (!isLimitA()) { 

    delay(100); 

    serialEvent(); 

  } 

  servoFeed(); 

  delay(500); 

  servoGripOn(); 

  delay(500); 

  motorRotateDown(); 

  while (encoderGetValue() < rotary_pos_middle) {} 

  motorRotateStop(); 
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  drilling(); 

  motorRotateDown(); 

  while (encoderGetValue() < rotary_pos_end) {} 

  motorRotateStop(); 

  servoGripOff(); 

  sorting(); 

} 

 

void drilling() { 

  relayDrillOn(); 

  motorDrillPush(); 

  delay(33000); 

  motorDrillPull(); 

  while (!isLimitDrill()) { 

    delay(100); 

    serialEvent(); 

  } 

  relayDrillOff(); 

  motorDrillStop(); 

} 

 

void sorting() { 

  int stableCount = 0; 

  float lastValue = 0; 

  float value = 0; 

  while (stableCount < 2) { 

    value = phGet(); 

    if (String(value) == String(lastValue)) { 

      stableCount++; 

    } 

    Serial.print(value); 

    Serial.print('\t'); 

    Serial.print(lastValue); 

    Serial.print('\t'); 

    Serial.print(stableCount); 

    Serial.print('\n'); 

    lastValue = value; 

    lcdPrint(0, "pH :"); 

    lcdPrint(1, String(value)); 
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      delay(100); 

  } 

  stableCount = 0; 

  if (value > 5.2) { 

    relayPumpAOn(); 

    while (isWater1() == false) { 

      relayPumpAOn(); 

      delay(100); 

    } 

    delay(1000); 

    while (stableCount < 10) { 

      if (isWater1() == false) { 

        stableCount++; 

      } 

      relayPumpAOn(); 

      Serial.print(stableCount); 

      Serial.print('\n'); 

      delay(100); 

    } 

  } else { 

    relayPumpBOn(); 

    while (isWater2() == false) { 

      relayPumpBOn(); 

      delay(100); 

    } 

    delay(1000); 

    while (stableCount < 10) { 

      if (isWater2() == false) { 

        stableCount++; 

      } 

      relayPumpBOn(); 

      Serial.print(stableCount); 

      Serial.print('\n'); 

      delay(100); 

    } 

  } 

  relayPumpAOff(); 

  relayPumpBOff(); 

  lastPh = value; 
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} 

 

void serialEvent() { 

  if (Serial.available() > 0) { 

    String data = Serial.readStringUntil('\n'); 

    Serial.println(data); 

    if (data.indexOf("w") != -1) { 

      isWater1(); 

    } else if (data.indexOf("f") != -1) { 

      servoFeed(); 

    } else if (data.indexOf("s") != -1) { 

      sorting(); 

    } else if (data.indexOf("ph") != -1) { 

      Serial.println(phGet()); 

    } else if (data.indexOf("p1") != -1) { 

      relayPumpAOn(); 

    } else if (data.indexOf("p2") != -1) { 

      relayPumpBOn(); 

    } else if (data.indexOf("0") != -1) { 

      relayPumpAOff(); 

      relayPumpBOff(); 

    } 

  } 

} 
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BUZZER 

void setupBuzzer() { 

  pinMode(pin_buzzer, OUTPUT); 

} 

 

void buzzerOn() { 

  digitalWrite(pin_buzzer, HIGH); 

} 

 

void buzzerOff() { 

  digitalWrite(pin_buzzer, LOW); 

} 
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LCD 

#include <LiquidCrystal_I2C.h> 

LiquidCrystal_I2C lcd(0x27, 16, 2); 

 

void setupLcd() { 

  lcd.init(); 

  lcd.backlight(); 

  lcd.clear(); 

} 

 

void lcdPrint(int line, String msg) { 

  lcd.setCursor(0, line); 

  lcd.print("                "); 

  lcd.setCursor(0, line); 

  lcd.print(msg); 

} 
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LIMIT SWITCH 

void setupLimit() { 

  pinMode(pin_limit_a, INPUT_PULLUP); 

  pinMode(pin_limit_b, INPUT_PULLUP); 

  pinMode(pin_limit_drill, INPUT_PULLUP); 

} 

 

boolean isLimitA() { 

  return !digitalRead(pin_limit_a); 

} 

 

boolean isLimitB() { 

  return !digitalRead(pin_limit_b); 

} 

 

boolean isLimitDrill() { 

  return !digitalRead(pin_limit_drill); 

}
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MOTOR 

void motorRotateDown() { 

  analogWrite(pin_motor_rotate_a, 200); 

  analogWrite(pin_motor_rotate_b, 0); 

} 

 

void motorRotateStop() { 

  analogWrite(pin_motor_rotate_a, 0); 

  analogWrite(pin_motor_rotate_b, 0); 

} 

 

void motorDrillPush() { 

  analogWrite(pin_motor_drill_a, 0); 

  analogWrite(pin_motor_drill_b, 255); 

} 

 

void motorDrillPull() { 

  analogWrite(pin_motor_drill_a, 255); 

  analogWrite(pin_motor_drill_b, 0); 

} 

 

void motorDrillStop() { 

  analogWrite(pin_motor_drill_a, 0); 

  analogWrite(pin_motor_drill_b, 0); 

} 
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SENSOR PH 

long samples = 100; 

 

float phGet() { 

  int measurings = 0; 

  for (int i = 0; i < samples; i++) { 

    measurings += analogRead(A0); 

    delay(10); 

  } 

  float measuring = measurings / samples; 

  // kalibrasi 1 

  float voltage = 5 / 1024.0 * measuring; 

  return (7.97 + (0.986 * voltage) + (-3.98 * pow(voltage, 2))) + 1; 

  // // kalibrasi 2 

  // return -0.0266 * measuring + 12.4; 

} 



 

 

A-11 

 

RELAY 

void setupRelay() { 

  pinMode(pin_relay_drill, OUTPUT); 

  pinMode(pin_relay_pump_a, OUTPUT); 

  pinMode(pin_relay_pump_b, OUTPUT); 

  digitalWrite(pin_relay_drill, HIGH); 

  digitalWrite(pin_relay_pump_a, HIGH); 

  digitalWrite(pin_relay_pump_b, HIGH); 

} 

 

void relayDrillOn() { 

  digitalWrite(pin_relay_drill, LOW); 

} 

 

void relayDrillOff() { 

  digitalWrite(pin_relay_drill, HIGH); 

} 

 

void relayPumpAOn() { 

  digitalWrite(pin_relay_pump_a, LOW); 

} 

 

void relayPumpAOff() { 

  digitalWrite(pin_relay_pump_a, HIGH); 

} 

 

void relayPumpBOn() { 

  digitalWrite(pin_relay_pump_b, LOW); 

} 

 

void relayPumpBOff() { 

  digitalWrite(pin_relay_pump_b, HIGH); 

} 
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ROTARY ENCODER 

#include <Encoder.h> 

 

Encoder myEnc(24, 25); 

 

long oldPosition  = -999; 

 

long encoderGetValue() { 

  return myEnc.read(); 

} 

 

void encoderReset() { 

  myEnc.write(0); 

} 
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SERVO 

#include <Servo.h> 

 

Servo servoGripA; 

Servo servoGripB; 

Servo servoFeederA; 

Servo servoFeederB; 

 

void setupServo() { 

  servoGripA.attach(pin_servo_grip_a); 

  servoGripB.attach(pin_servo_grip_b); 

  servoFeederA.attach(pin_servo_feeder_a); 

  servoFeederB.attach(pin_servo_feeder_b); 

  servoGripA.write(servo_grip_a_pos_start); 

  servoGripB.write(servo_grip_b_pos_start); 

  servoFeederA.write(servo_feeder_a_pos_open); 

  servoFeederB.write(servo_feeder_b_pos_close); 

} 

 

void servoFeed() { 

  servoFeederA.write(servo_feeder_a_pos_close); 

  delay(1000); 

 

  servoFeederB.write(servo_feeder_b_pos_open); 

  delay(1000); 
 

  servoFeederB.write(servo_feeder_b_pos_close); 

  delay(1000); 

  servoFeederA.write(servo_feeder_a_pos_open); 

} 
 

void servoGripOn() { 

  servoGripA.write(servo_grip_a_pos_end); 

  servoGripB.write(servo_grip_b_pos_end); 

} 
 

void servoGripOff() { 

  servoGripA.write(servo_grip_a_pos_start); 

  servoGripB.write(servo_grip_b_pos_start); 

} 
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ULTRASONIK 

#include <Ultrasonic.h> 

 

Ultrasonic ultrasonicIn(pin_ultrasonic_trigger, pin_ultrasonic_echo); 

 

int ultrasonicGet() { 

  return ultrasonicIn.read(); 

} 

 

# WATER 

bool isWater1() { 

  if (analogRead(1) > 50) { 

    return true; 

  } 

  return false; 

} 

 

bool isWater2() { 

  if (analogRead(2) > 50) { 

    return true; 

  } 

  return false; 

}
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LAMPIRAN B 
Dokumentasi Pengujian 

 

 

 
 

Hasil Perancangan 

Mekanik 

 

 
 

Hasil Penyortiran 

pH Air Kelapa ≥5,2 

 

 
 

Hasil Penyortiran 

pH Air Kelapa <5,2 
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Tampilan LCD 

 

 
 

Hasil Pengukuran 

Menggunakan pH 

Meter Standar 

 

 
 

Hasil Pengujian 

Ultrasonik Pada 

Serial Monitor 
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Hasil Pengujian 

Ultrasonik 

Menggunkan Alat 

Ukur Standar 
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