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Lampiran 1 Kode Program 
 

//  Import library 

#include <Wire.h> 

#include <OneWire.h> 

#include <DallasTemperature.h> 

#include <LiquidCrystal_I2C.h> 

#include <RBDdimmer.h> 

#include <ESP32Servo.h> 

#include <Countimer.h> 

 

// Init Pin 

const int ZC = 4; 

const int PWM = 15; 

const int TEMP = 23; 

const int SERVO = 18; 

const int BUZZER = 27; 

const int RELAY = 19; 

const int ECHO = 17; 

const int TRIG = 16; 

const int EMG = 33; 

const int BTN = 25; 

 

LiquidCrystal_I2C lcd(0x27, 16, 2); 

dimmerLamp dimmer(PWM, ZC); 

OneWire oneWire(TEMP); 

DallasTemperature sensors(&oneWire); 

Servo myServo; 

Countimer tDown; 

 

//  Activity 

bool actStart = true; 

bool actReadStart = false; 

bool actInputTime = false; 

bool actSetPosition = false; 
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bool actTherapy = false; 

bool actResult = false; 

 

unsigned long prev = 0; 

 

//  Value Sensor 

float valTemp = 0; 

float valDistance = 0; 

int valEmg = 0; 

int valEmgStart = 0; 

int valEmgEnd = 0; 

int valTime = 0; 

int valServo = 120; 

 

int buttonState = HIGH; 

 

const int numReadings = 20; 

int readings[numReadings]; 

int readIndex = 0; 

int total = 0; 

 

TaskHandle_t Task1; 

TaskHandle_t Task2; 

 

void setup() { 

  Serial.begin(115200); 

 

  analogReadResolution(12); 

 

  setup_pin(); 

  setup_lcd(); 

  setup_temp(); 

  setup_servo(); 

  setup_dimmer(); 
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  for (int thisReading = 0; thisReading < numReadings; 
thisReading++) { 

    readings[thisReading] = 0; 

  } 

 

  xTaskCreatePinnedToCore(Task1code, "Task1", 10000, NULL, 1, 
&Task1, 0); 

  delay(500); 

 

  xTaskCreatePinnedToCore(Task2code, "Task2", 10000, NULL, 1, 
&Task2, 1); 

  delay(500); 

} 

 

void Task1code(void* pvParameters) { 

  for (;;) { 

    while (actStart) { 

      lcd.setCursor(0, 0); 

      lcd.print("  Tekan  Start"); 

      lcd.setCursor(0, 1); 

      lcd.print(" Untuk  Memulai "); 

 

      digitalWrite(RELAY, LOW); 

 

      int pilih = readAnalogBtn(); 

      if (pilih != buttonState) { 

        buttonState = pilih; 

        if (buttonState != -1) { 

          if (pilih == 1) { 

            actStart = false; 

            actReadStart = true; 

            lcdClear(); 

          } 

        } 

      } 

    } 
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    while (actReadStart) { 

      int value = readEmg(); 

      if (value != 142) { 

        valEmgStart = value; 

        Serial.println(valEmgStart); 

      } 

 

      valDistance = readDistance(); 

      valTemp = readTemperature(); 

 

      lcd.setCursor(0, 0); 

      lcd.print("Teg Otot "); 

      lcd.setCursor(9, 0); 

      lcd.print(valEmgStart); 

      lcd.print("mV      "); 

 

      lcd.setCursor(0, 1); 

      lcd.print("D:"); 

      lcd.print(valDistance, 1); 

      lcd.print("cm "); 

 

      lcd.setCursor(9, 1); 

      lcd.print("T:"); 

      lcd.print(valTemp, 1); 

      lcd.print("C "); 

 

      int pilih = readAnalogBtn(); 

      if (pilih != buttonState) { 

        buttonState = pilih; 

        if (buttonState != -1) { 

          if (pilih == 1) { 

            actReadStart = false; 

            actInputTime = true; 

            lcdClear(); 
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          } 

        } 

      } 

    } 

 

    while (actInputTime) { 

      lcd.setCursor(1, 0); 

      lcd.print("Masukkan Menit"); 

      lcd.setCursor(0, 1); 

      lcd.print(valTime); 

      lcd.print(" "); 

 

      int pilih = readAnalogBtn(); 

      if (pilih != buttonState) { 

        buttonState = pilih; 

        if (buttonState != -1) { 

          if (pilih == 1) { 

            if (valTime == 0) { 

              actInputTime = false; 

              actReadStart = true; 

            } else { 

              tDown.setCounter(0, valTime, 0, tDown.COUNT_DOWN, 
tDownComplete); 

              tDown.setInterval(print_time, 1000); 

              tDown.start(); 

 

              actInputTime = false; 

              actTherapy = true; 

 

              buzzer(1000, 1000); 

              lcdClear(); 

            } 

          } else if (pilih == 2) { 

            if (valTime > 1 && valTime <= 10) { 

              valTime--; 
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            } else { 

              valTime = 10; 

            } 

          } else if (pilih == 3) { 

            if (valTime >= 0 && valTime < 10) { 

              valTime++; 

            } else { 

              valTime = 1; 

            } 

          } else if (pilih == 4) { 

            actInputTime = false; 

            actReadStart = true; 

          } 

        } 

      } 

    } 

 

    while (actSetPosition) { 

      valDistance = readDistance(); 

      if (valDistance > 35) { 

        //  Kurangi Sudut 

        valServo = valServo - 1; 

        myServo.write(valServo); 

        delay(50); 

      } else if (valDistance < 30) { 

        //  Tambah Sudut 

        valServo = valServo + 1; 

        myServo.write(valServo); 

        delay(50); 

      } else if (valDistance >= 30 && valDistance <= 35) { 

        actSetPosition = false; 

        actTherapy = true; 

      } 

 

      lcd.setCursor(3, 0); 
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      lcd.print("Atur Jarak"); 

 

      lcd.setCursor(0, 1); 

      lcd.print("D:"); 

      lcd.print(valDistance, 1); 

      lcd.print("cm"); 

 

      lcd.setCursor(9, 1); 

      lcd.print("T:"); 

      lcd.print(valTemp, 1); 

      lcd.print("C"); 

    } 

 

    while (actTherapy) { 

      tDown.run(); 

 

      valDistance = readDistance(); 

      valTemp = readTemperature(); 

      if (valDistance > 60) { 

        digitalWrite(RELAY, LOW); 

      } else if (valDistance < 20) { 

        digitalWrite(RELAY, LOW); 

      } else { 

        digitalWrite(RELAY, HIGH); 

      } 

 

      int pilih = readAnalogBtn(); 

      if (pilih != buttonState) { 

        buttonState = pilih; 

        if (buttonState != -1) { 

          if (pilih == 4) { 

            tDown.stop(); 

            toStart(); 

          } 

        } 

https://v3.camscanner.com/user/download


67 
 

 

      } 

 

      lcd.setCursor(0, 1); 

      lcd.print("D:"); 

      lcd.print(valDistance, 1); 

      lcd.print("cm "); 

 

      lcd.setCursor(9, 1); 

      lcd.print("T:"); 

      lcd.print(valTemp, 1); 

      lcd.print("C"); 

 

      if (valTemp > 40) { 

        unsigned long ms = millis(); 

        if (ms - 0 > 10000) { 

          dimmer.setPower(35); 

        } 

      } else { 

        dimmer.setPower(70); 

      } 

    } 

 

    while (actResult) { 

      digitalWrite(RELAY, LOW); 

      lcd.setCursor(0, 0); 

      lcd.print(" Selesai "); 

 

      int pilih = readAnalogBtn(); 

      if (pilih != buttonState) { 

        buttonState = pilih; 

        if (buttonState != -1) { 

          if (pilih == 1) { 

            toStart(); 

          } 

        } 
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      } 

    } 

  } 

} 

 

void Task2code(void* pvParameters) { 

  for (;;) { 

  } 

} 

 

void loop() {} 

 

int readAnalogBtn() { 

  int value = analogRead(BTN); 

 

  // if (value > 0) { 

  //   Serial.print("BUTTON "); 

  //   Serial.println(value); 

  // } 

 

  int buttonValue = -1; 

 

  if (value > 4000) { 

    buttonValue = 4;  //  Start 

  } else if (value > 2800) { 

    buttonValue = 3;  //  Decrement 

  } else if (value > 1800) { 

    buttonValue = 2;  //  Increment 

  } else if (value > 1300) { 

    buttonValue = 1;  //  Stop 

  } 

  return buttonValue; 

} 

 

float readEmg() { 
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  int valueSensor = analogRead(EMG); 

 

  if (valueSensor != 0) { 

    total = total - readings[readIndex]; 

    readings[readIndex] = valueSensor; 

    total = total + readings[readIndex]; 

    readIndex = readIndex + 1; 

 

    if (readIndex >= numReadings) { 

      readIndex = 0; 

    } 

  } 

 

  float valEmg = total / numReadings; 

  delay(1); 

  return valEmg; 

} 

 

float readTemperature() { 

  float temperature = sensors.getTempCByIndex(0); 

  return temperature; 

} 

 

float readDistance() { 

  digitalWrite(TRIG, LOW); 

  delayMicroseconds(5); 

  digitalWrite(TRIG, HIGH); 

  delayMicroseconds(10); 

  digitalWrite(TRIG, LOW); 

 

  long duration = pulseIn(ECHO, HIGH); 

  float distance = duration * 0.034 / 2; 

  delay(10); 

  return distance; 

} 
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void setup_pin() { 

  pinMode(BTN, INPUT); 

  pinMode(EMG, INPUT); 

  pinMode(TRIG, OUTPUT); 

  pinMode(ECHO, INPUT); 

  pinMode(TEMP, INPUT); 

  pinMode(RELAY, OUTPUT); 

  pinMode(BUZZER, OUTPUT); 

  pinMode(PWM, OUTPUT); 

 

  digitalWrite(RELAY, LOW); 

  digitalWrite(BUZZER, LOW); 

} 

 

void setup_lcd() { 

  lcd.init(); 

  lcd.init(); 

  lcd.backlight(); 

} 

 

void setup_temp() { 

  sensors.begin(); 

  sensors.setResolution(9); 

  sensors.requestTemperatures(); 

} 

 

void setup_servo() { 

  myServo.setPeriodHertz(50); 

  myServo.attach(SERVO, 500, 2400); 

  myServo.write(valServo); 

} 

 

void setup_dimmer() { 

  dimmer.begin(NORMAL_MODE, ON); 
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  dimmer.setPower(70); 

} 

 

void buzzer(int high, int low) { 

  digitalWrite(BUZZER, HIGH); 

  delay(high); 

  digitalWrite(BUZZER, LOW); 

  delay(low); 

} 

 

void print_time() { 

  Serial.println(tDown.getCurrentTime()); 

  lcd.setCursor(3, 0); 

  lcd.print(" "); 

  lcd.print(tDown.getCurrentTime()); 

  lcd.print(" "); 

} 

 

void tDownComplete() { 

  tDown.stop(); 

  Serial.println("00:00:00"); 

  lcd.setCursor(4, 0); 

  lcd.print("00:00:00"); 

 

  buzzer(300, 200); 

  buzzer(300, 200); 

  buzzer(300, 200); 

 

  valEmgEnd = readEmg(); 

  actResult = true; 

  actTherapy = false; 

} 

 

void lcdClear() { 

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

  lcd.setCursor(0, 1); 

  lcd.print("                "); 

} 

 

void toStart() { 

  //  Value Sensor 

  valTemp = 0; 

  valDistance = 0; 

  valEmgStart = 0; 

  valEmgEnd = 0; 

  valTime = 0; 

 

  actResult = false; 

  actSetPosition = false; 

  actTherapy = false; 

  actInputTime = false; 

  actReadStart = false; 

  actStart = true; 

 

  lcdClear(); 

} 

 
  

https://v3.camscanner.com/user/download


73 
 

 

Lampiran 2 Dokumentasi Alat 
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Lampiran 3 Dokumentasi Pembuatan dan Pengujian Alat 
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