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LAMPIRAN 

Programable  

 

#include <LiquidCrystal_I2C.h> 

LiquidCrystal_I2C lcd(0x27 ,2,1,0,4,5,6,7,3, POSITIVE); 

 

#define RELAY_ON 0 

#define RELAY_OFF 1 

#include "DHT.h" 

#define DHTPIN_1 9     // pin for data 

#define DHTPIN_2 7 

#define DHTTYPE DHT22   // type  sensor 

 

DHT dht1(DHTPIN_1, DHTTYPE); // initializes sensor 

DHT dht2(DHTPIN_2, DHTTYPE); // initializes sensor 

 

int RELAY_1 = 8; 

int RELAY_2 = 12; 

int led_pin = 13; 

int chk; 

float hum1;           // stores humidity 

float suhu, suhu_2;;  // stores temperature 

float hum2;           //   stores humidity 

  

// Program: Sound Level Measurement    

    

int num_Measure = 128 ;   // Set the number of measurements    

int pinSignal = A0;       // pin connected to pin O module sound sensor    

long Sound_signal;        // Store the value read Sound Sensor    

long sum = 0 ;            // Store the total value of n measurements    

long level = 0 ;          // Store the average value    

  

//#include <RBDdimmer.h>// 

//#define zerocross  2    // for boards with CHANGEBLE input pin 

int AC_LOAD = 3;          // Output to Opto Triac pin 

int dimming=128;          // Dimming level (0-255)  0 = ON, 255 = OFF  

 

float keluaran1; 

float a,b,c; 

float member_suhu; 

float member_kelembaban; 

float dingin, sejuk, normal, panas, sangatpanas; 

float dingin2, sejuk2, normal2, panas2, sangatpanas_2; 

float min1, min2, min3, min4, min5, min6, min7, min8, min9, min10, 

min11,min12, min13, min14, min15, min16, min17, min18, min19, min20, 

min21,min22, min23, min24, min25; 
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int PD=0, PL=65, NR=125, CP=175, SC=255; 

float A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, T, U, V,W, X, Y; 

float output=0; 

float crispy; 

unsigned long interval=1000;      // the time we need to wait 

unsigned long previousMillis=0;   // millis() returns an unsigned long. 

 

// definis pin unutuk relay heatern dan valve juga led  

#define temppeste A3 

#define umidpeste A2 

 

// definisi variable 

float te, t1, tes, dete;      // variable untuk temperature 

int has, hass, dehas;        // variable untuk humiditiy 

 

#define BUT1 6    // - switch 

#define BUT2 11    // + switch 

#define BUT3 10    // MENU switch 

 

byte meniu = 0; // if MENIU = 0 untuk clasical  

                // if MENIU = 1 untuk temperature set (tes) 

                // if MENIU = 2 untuk dt temperature (dete) 

                // if MENIU = 3 untuk humidity set (hass) 

                // if MENIU = 4 untuk dh humidity (dehas) 

byte grad[8] = { 

  B01100, 

  B10010, 

  B10010, 

  B01100, 

  B00000, 

  B00000, 

  B00000, 

}; 

void setup() 

{ 

  Serial.begin(9600); 

// Initialize LCD display   

 lcd.begin(20, 4); 

// create custom simbol 

lcd.createChar(0, grad); 

 

 

// definisi output 

 pinMode(temppeste, OUTPUT);   

 pinMode(umidpeste, OUTPUT); 

 

// atur status default untuk output 

  digitalWrite(temppeste, LOW); 
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  digitalWrite(umidpeste, LOW); 

 

// mengatur tombol untuk menu 

  pinMode(BUT1, INPUT); 

  pinMode(BUT2, INPUT); 

  pinMode(BUT3, INPUT); 

   

  digitalWrite(BUT1, HIGH); // pull-up aktif 

  digitalWrite(BUT2, HIGH); 

  digitalWrite(BUT3, HIGH); 

  lcd.setCursor(0,0);   

  lcd.print("monitoring"); 

   

  lcd.setCursor(0,1);   

  lcd.print("inkubator bayi"); 

   

  lcd.setCursor(0,2);   

  lcd.print("set poin suhu"); 

   

  lcd.setCursor(0,3);   

  lcd.print("dan kelembaban "); 

 

delay(3000); 

lcd.clear(); 

 

// nilai yang telah ditetapkan untuk suhu dan kelembaban 

tes = 35;    

dete = 0.2; 

hass = 65; 

dehas = 2; 

  

  Serial.begin(9600); 

  dht1.begin(); 

  dht2.begin(); 

  pinMode (pinSignal, INPUT); // Tetapkan pin sinyal sebagai input    

  pinMode(led_pin,OUTPUT);   

 // Set pin output. 

  pinMode(RELAY_1, OUTPUT); 

   // Set pin output. 

  pinMode(RELAY_2, OUTPUT); 

// Inisialisasi relai sebagai mati sehingga saat disetel ulang akan mati secara 

default 

  digitalWrite(RELAY_1, RELAY_OFF); 

  digitalWrite(RELAY_2, RELAY_ON); 

  digitalWrite(13, HIGH); 

 

  lcd.begin(20, 4); 

 



76 
 

  lcd.setCursor(2,0); 

  lcd.print("Di Buat Oleh"); 

  lcd.setCursor(2,1); 

  lcd.print("kuat "); 

  delay(3000); 

  lcd.clear(); 

 

 

pinMode(AC_LOAD, OUTPUT);// Tetapkan pin Muat AC sebagai output // pwm 

attachInterrupt(0, zero_crosss_int, FALLING); //pin d2 

Serial.begin(9600); 

  

} 

void zero_crosss_int()  

{ 

   

  int dimtime = (35*dimming);    // untuk 60Hz =>65    

  delayMicroseconds(dimtime);    // Off cycle 

  digitalWrite(AC_LOAD, HIGH);   // triac firing 

  delayMicroseconds(10);          

  digitalWrite(AC_LOAD, LOW);    // triac Off 

 

} 

void loop() 

 

{ 

 

     

   unsigned long currentMillis = millis(); // grab current time 

   if ((unsigned long)(currentMillis - previousMillis) >= interval) { 

  hum1 = dht1.readHumidity();             // membaca dan menyimpan hum 

  suhu= dht1.readTemperature();           // membaca dan menyimpan temp 

  hum2 = dht2.readHumidity();             // membaca dan menyimpan hum 

  suhu_2= dht2.readTemperature();         // membaca dan menyimpan temp 

 

keluaran1 = output; 

dimming=keluaran1;  

crispy = map(dimming, 0,255,255,0); 

membership(); 

defuzifikasi(); 

Output(); 

tampilan(); 

previousMillis = millis(); 

 

// baca input pada pin analog 0 

  int sensorValue = analogRead(A0); 

    

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

   Sound_signal = analogRead (pinSignal);   

    sum =sum + Sound_signal;   

  }   

  

  level = sum / num_Measure;  // Hitung nilai rata-rata      

  sum = 0 ;                   // Atur ulang jumlah nilai pengukuran   

  delay(50); 

 

 // perintah pada relay valve 

  if (sensorValue <58)// ON 

{ 

  digitalWrite(RELAY_1, RELAY_ON); 

; 

  digitalWrite(13, HIGH); 

} 

 else if (sensorValue >59)//OFF 

{ 

  digitalWrite(RELAY_1, RELAY_OFF); 

 

  digitalWrite(13, LOW); 

} 

  if (hum2 <70)// ON 

{ 

  digitalWrite(RELAY_2, RELAY_ON); 

} 

 else if (hum2 >71)//OFF 

{ 

  digitalWrite(RELAY_2, RELAY_OFF); 

} 

//menampilkan informasi kelcd 

  lcd.setCursor(0,2); 

  lcd.print("Hum:"); 

  lcd.print(hum1);   

  lcd.setCursor(10,2); 

  lcd.print("C Out:");  

  lcd.print(suhu_2); 

  lcd.setCursor(10,3); 

  lcd.print("C In :");  

  lcd.print(suhu);  

  lcd.setCursor(0,3); 

  lcd.print(" dB: ");  

  lcd.print(sensorValue); 

 

 } 

//==========================program 

setpoin====================================== 

if (digitalRead(BUT3) == LOW)  



78 
 

{ meniu = meniu + 1; 

lcd.clear(); 

delay(250); 

} 

if (meniu >= 5) meniu = 0; 

 

if (meniu == 0) 

{ 

 if (digitalRead(BUT3) == LOW)  

  { meniu = 1; 

  delay(250); 

  }   

   

// Suhu atau kelembaban membaca 

 has = dht1.readHumidity(); 

 te = dht1.readTemperature();  

delay(500); 

 

 lcd.setCursor(0, 0); 

  // lcd.print("t="); 

 if (te < 0)  

 {t1=-te;} 

 else t1=te; 

   

    if ( t1 < 10) 

   { 

     lcd.print(" ");  

   } 

   if (te>0) lcd.print("+");  

   if (te==0) lcd.print(" ");  

   if (te<0) lcd.print("-"); 

   lcd.print(t1,1); 

//   lcd.write(0b11011111); 

   lcd.write(byte(0)); 

   lcd.print("C  "); 

 

   lcd.setCursor(12, 0); 

  // lcd.print("H="); 

   lcd.print(has); 

   lcd.print("%RH"); 

 

 

if (te > tes)  

 { 

 digitalWrite(temppeste, LOW);  

   lcd.setCursor(0, 1); 

   lcd.print("melebihi "); 

 }  



79 
 

if (tes - dete > te) 

  { 

   digitalWrite(temppeste, HIGH);  

   lcd.setCursor(0, 1); 

   lcd.print("kurang"); 

 }  

if ((te <= tes) and (tes - dete <= te)) 

 { 

   lcd.setCursor(0, 1); 

   lcd.print("pas !  "); 

 }  

 

 

 if (has > hass)  

 { 

 digitalWrite(umidpeste, HIGH);  

   lcd.setCursor(12, 1); 

   lcd.print("melebihi "); 

 }  

 if (has < hass - dehas)  

 { 

   digitalWrite(umidpeste, LOW);  

   lcd.setCursor(12, 1); 

   lcd.print("kurang"); 

 }  

 if ((has <= hass) and (has >= hass - dehas)) 

 {  lcd.setCursor(12, 1); 

   lcd.print("pas !  "); 

} 

} // last line for MENIU = 0 

 

 

if (meniu == 1) { 

  while (meniu == 1) { 

//   teset(tset); 

   lcd.setCursor(0, 0); 

   lcd.print("Temperature SET:"); 

   lcd.setCursor(0, 1); 

//   lcd.print("+"); 

   lcd.print(tes,1); 

//   lcd.write(0b11011111); 

   lcd.write(byte(0)); 

   lcd.print("C  "); 

 

   lcd.setCursor(8, 1); 

   lcd.print("dt="); 

   lcd.print(dete,1); 

//   lcd.write(0b11011111); 
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   lcd.write(byte(0)); 

   lcd.print("C  "); 

 

 

   if (digitalRead(BUT1) == LOW) 

  { tes = tes - 0.1;  

  delay(250); 

  } 

   if (digitalRead(BUT2) == LOW) 

  { tes = tes + 0.1; 

  delay(250); 

  } 

  if (digitalRead(BUT3) == LOW)  

  { meniu = 2; 

  delay(250); 

  lcd.clear(); 

  } 

//  delay(15); 

     } 

   delay (100); 

}   // end loop for MENIU = 1 

 

 

if (meniu == 2) { 

 // if (tmax <= tmin) tmax = tmin + 10; 

   while (meniu ==2) { 

   lcd.setCursor(0, 0); 

   lcd.print("hyst.temp. SET:"); 

   lcd.setCursor(0, 1); 

//   lcd.print("+"); 

   lcd.print(tes,1); 

//   lcd.write(0b11011111); 

   lcd.write(byte(0)); 

   lcd.print("C  "); 

 

   lcd.setCursor(8, 1); 

   lcd.print("dt="); 

   lcd.print(dete,1); 

//   lcd.write(0b11011111); 

   lcd.write(byte(0)); 

   lcd.print("C  "); 

 

    if (digitalRead(BUT1) == LOW)  

   { dete = dete - 0.1; 

   delay(250); 

  } 

   if (digitalRead(BUT2) == LOW)  

   { dete = dete + 0.1; 
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   delay(250); 

  } 

   if (digitalRead(BUT3) == LOW)  

   { meniu = 3; 

   delay(250); 

   lcd.clear(); 

  } 

//   delay(15); 

if (dete < 0.1) dete = 0.1; 

    } 

}  // end loop for MENIU = 2 

 

 

if (meniu == 3) { 

  while (meniu == 3) { 

//   teset(tset); 

   lcd.setCursor(0, 0); 

   lcd.print("Humidity SET:"); 

   lcd.setCursor(0, 1); 

//   lcd.print("+"); 

   lcd.print(hass,1); 

//   lcd.write(0b11011111); 

//   lcd.write(byte(0)); 

   lcd.print("%RH  "); 

 

   lcd.setCursor(7, 1); 

   lcd.print("dh="); 

   lcd.print(dehas); 

//   lcd.write(0b11011111); 

//   lcd.write(byte(0)); 

   lcd.print("%RH"); 

 

 

   if (digitalRead(BUT1) == LOW) 

  { hass = hass - 1;  

  delay(250); 

  } 

   if (digitalRead(BUT2) == LOW) 

  { hass = hass + 1; 

  delay(250); 

  } 

  if (digitalRead(BUT3) == LOW)  

  { meniu = 4; 

  delay(250); 

  lcd.clear(); 

  } 

//  delay(15); 

     } 
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   delay (100); 

}  // end loop for MENIU =3 

 

 

if (meniu == 4) { 

   while (meniu ==4) { 

   lcd.setCursor(0, 0); 

   lcd.print("hyst.humid. SET:"); 

   lcd.setCursor(0, 1); 

//   lcd.print("+"); 

   lcd.print(hass); 

//   lcd.write(0b11011111); 

   lcd.write(byte(0)); 

   lcd.print("%RH"); 

 

   lcd.setCursor(7, 1); 

   lcd.print("dh="); 

   lcd.print(dehas); 

//   lcd.write(0b11011111); 

   lcd.write(byte(0)); 

   lcd.print("%RH"); 

 

  

   if (digitalRead(BUT1) == LOW)  

   { dehas = dehas - 1; 

   delay(250); 

  } 

   if (digitalRead(BUT2) == LOW)  

   { dehas = dehas + 1; 

   delay(250); 

  } 

   if (digitalRead(BUT3) == LOW)  

   { meniu = 5; 

   delay(250); 

   lcd.clear(); 

  } 

//   delay(15); 

 

if (meniu == 5) { 

  while (meniu == 5) { 

//   teset(tset); 

   lcd.setCursor(0, 0); 

   lcd.print("Temperature SET:"); 

   lcd.setCursor(0, 1); 

//   lcd.print("+"); 

   lcd.print(tes,1); 

//   lcd.write(0b11011111); 

   lcd.write(byte(0)); 
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   lcd.print("C  "); 

 

   lcd.setCursor(8, 1); 

   lcd.print("dt="); 

   lcd.print(dete,1); 

//   lcd.write(0b11011111); 

   lcd.write(byte(0)); 

   lcd.print("C  "); 

 

 

   if (digitalRead(BUT1) == LOW) 

  { tes = tes - 0.1;  

  delay(250); 

  } 

   if (digitalRead(BUT2) == LOW) 

  { tes = tes + 0.1; 

  delay(250); 

  } 

  if (digitalRead(BUT3) == LOW)  

  { meniu = 6; 

  delay(250); 

  lcd.clear(); 

  } 

//  delay(15); 

     } 

   delay (100); 

}   // end loop for MENIU = 1 

 

if (meniu == 6) { 

 // if (tmax <= tmin) tmax = tmin + 10; 

   while (meniu ==6) { 

 //    maxim(dt/10); // this is number to diplay 

 //    dete(dt); // this is number to diplay 

   lcd.setCursor(0, 0); 

   lcd.print("hyst.temp. SET:"); 

   lcd.setCursor(0, 1); 

//   lcd.print("+"); 

   lcd.print(tes,1); 

//   lcd.write(0b11011111); 

   lcd.write(byte(0)); 

   lcd.print("C  "); 

 

   lcd.setCursor(8, 1); 

   lcd.print("dt="); 

   lcd.print(dete,1); 

//   lcd.write(0b11011111); 

   lcd.write(byte(0)); 

   lcd.print("C  "); 
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    if (digitalRead(BUT1) == LOW)  

   { dete = dete - 0.1; 

   delay(250); 

  } 

   if (digitalRead(BUT2) == LOW)  

   { dete = dete + 0.1; 

   delay(250); 

  } 

   if (digitalRead(BUT3) == LOW)  

   { meniu = 7; 

   delay(250); 

   lcd.clear(); 

  } 

//   delay(15); 

if (dete < 0.1) dete = 0.1; 

    } 

}  // end loop for MENIU = 2 

 

if (dehas < 1) dehas = 1; 

    } 

 

} 

  

} 
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//=========================================================

======================= 

//==================================defuzifikasi===============

=================== 

void defuzifikasi() 

{ 

A = min1*PD; B = min2*PD; C = min3*PL; D = min4*NR; E = min5*CP; 

F = min6*PD; G = min7*PL; H = min8*PL; I = min9*NR; J = min10*CP; 

K = min11*PL; L = min12*PL; M = min13*NR; N = min14*CP; O = min15*SC; 

P = min16*NR; Q = min17*NR; R = min18*CP; S = min19*SC; T = min20*SC; 

U = min21*CP; V = min22*CP; W = min23*SC; X = min24*SC; Y = min25*SC; 

output = (A + B + C + D + E + F + G + H + I + J + K + L + M + N + O + P + Q + 

R + S + T + U + V + W + X + Y )/(min1 + min2 + min3 + min4 + min5+ min6 + 

min7 + min8 + min9 + min10 + min11 + min12 + min13 + min14 + min15 + 

min16 + min17 + min18 + min19 + min20 + min21 + min22 + min23 + min24 + 

min25); 

} 

 

//======================tampilan pada serial monitor dan 

BT=========================== 

void tampilan() 

{ 

 /* Serial.print("DHT22_1: "); 

  Serial.print("hum1 = "); 

  Serial.print(hum1); 

  delay(1000);*/ 

  Serial.print("suhu dalam= "); 

  Serial.print(suhu); 

  Serial.println(" C"); 

  delay(1000); 

  /*Serial.print("DHT22_2: "); 

  Serial.print("hum2 = "); 

  Serial.print(hum2); 

  delay(1000);*/ 

  Serial.print("suhu luar= "); 

  Serial.print(suhu_2); 

  Serial.println(" C"); 

  delay(1000); 

  Serial.print("suhu dalam= "); 

  Serial.print(suhu); 

  Serial.println(" C"); 

  delay(1000); 

 

    Serial.print("sound: ");  

    Serial.print(level); 

    Serial.println(" dB"); 

    //Serial.print(" | "); 
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    delay(1000); 

    /*Serial.print("hyst C: "); 

    Serial.print(dete); 

    delay(1000); 

    Serial.print("|setpoin C: "); 

    Serial.print(tes); 

      delay(1000); 

    Serial.print("|hyst %: "); 

    Serial.print(dehas); 

      delay(1000);      

    Serial.print("|setpoin %: "); 

    Serial.print(hass); 

      delay(1000);     

    /*Serial.print("|temperature C: "); 

    Serial.print(te); 

      delay(1000);*/ 

    Serial.print("kelembaban %: ");  

    Serial.println(has); 

     delay(1000);  

         

/*Serial.print("SUHU 1= "); 

Serial.print(suhu); 

Serial.print("*C"); 

  delay(1000); 

Serial.print(" | "); 

Serial.print("SUHU 2= "); 

Serial.print(suhu_2); 

Serial.print("*C"); 

  delay(1000); 

*/ 

//Serial.print(" | "); 

Serial.print("Fuzzy output:"); 

Serial.print( output); 

Serial.println(" "); 

delay(1000); 

Serial.print("Crisp output:"); 

Serial.print( crispy); 

Serial.println(" "); 

delay(1000); 

 

} 

 

//======================================== fuzzyfikasi 

======================================== 

void membership() 

{ 

 

//fuzzyfikasi 
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//SENSOR suhu1 

member_suhu = 0; 

Sensor_1(a=0, b=30, c=35); //Buat Dingin 

dingin = member_suhu; 

Sensor_1(a=30, b=35, c=40); //Buat Sejuk 

sejuk = member_suhu; 

Sensor_1(a=35, b=40, c=45); //Buat Normal 

normal = member_suhu; 

Sensor_1(a=40, b=45, c=50); //Buat Panas 

panas = member_suhu; 

Sensor_1(a=45, b=50, c=55); //Buat Sangat Panas 

 

sangatpanas = member_suhu; 

//SENSOR kelembaban 

member_kelembaban = 0; 

Sensor_1(a=0, b=15, c=35); //Buat sangat kering 

dingin2 = member_kelembaban; 

Sensor_1(a=15, 35, c=45); //Buat kering 

sejuk2 = member_kelembaban; 

Sensor_1(a=35, b=45, c=65); //Buat normal 

normal2 = member_kelembaban; 

Sensor_1(a=45, b=65, c=70); //Buat lembab 

panas2 = member_kelembaban; 

Sensor_1(a=65, b=70, c=80); //Buat Sangat lembab 

sangatpanas_2 = member_kelembaban; 

//fuzzyfikasi 

min1 = min(dingin, dingin2); 

min2 = min(dingin, sejuk2); 

min3 = min(dingin, normal2); 

min4 = min(dingin, panas2); 

min5 = min(dingin, sangatpanas_2); 

min6 = min(sejuk, dingin2); 

min7 = min(sejuk, sejuk2); 

min8 = min(sejuk, normal2); 

min9 = min(sejuk, panas2); 

min10 = min(sejuk, sangatpanas_2); 

min11 = min(normal, dingin2); 

min12 = min(normal, sejuk2); 

min13 = min(normal, normal2); 

min14 = min(normal, panas2); 

min15 = min(normal, sangatpanas_2); 

min16 = min(panas, dingin2); 

min17 = min(panas, sejuk2); 

min18 = min(panas, normal2); 

min19 = min(panas, panas2); 

min20 = min(panas, sangatpanas_2); 

min21 = min(sangatpanas, dingin2); 

min22 = min(sangatpanas, sejuk2); 



88 
 

min23 = min(sangatpanas, normal2); 

min24 = min(sangatpanas, panas2); 

min25 = min(sangatpanas, sangatpanas_2); 

} 
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// ================================ Rule Base 

==========================================================

=============== 

void Output () 

{ 

 

if (output < 32) { Serial.print("SANGAT DINGIN");} 

if (output >= 33 && output < 65) {Serial.print("DINGIN");} 

if (output >= 65 && output < 125) {Serial.print("AGAK HANGAT");} 

if (output >= 125 && output < 142) {Serial.print("HANGAT");} 

if (output >= 142 && output < 256) {Serial.print("PANAS");} 

//if (output > 255) { output = 255; Serial.print("SANGAT CEPAT ");} 

Serial.println(); 

} 

//================= Rumus keanggotaan 

==========================================================

== 

float Sensor_1(float a, float b, float c) 

{ 

if ((suhu >= a) && (suhu < b)) 

{ 

member_suhu = (suhu - a) / (b - a); 

} 

if ((suhu >= b) && (suhu < c)) 

{ 

member_suhu = (c - suhu) / (c - b); 

} 

if ((suhu < 0) || (suhu > 100)) 

{ 

member_suhu = 1; 

} 

if ((suhu > c) || (suhu < a)) 

{ 

member_suhu = 0; 

} 

if ((hum1>= a) && (hum1< b)) 

{ 

member_kelembaban = (hum1- a) / (b - a); 

} 

if ((hum1>= b) && (hum1< c)) 

{ 

member_kelembaban = (c - hum1) / (c - b); 

} 

if ((hum1< 0) || (hum1> 100)) 

{ 

member_kelembaban = 1; 

} 
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if ((hum1> c) || (hum1< a)) 

{ 

member_kelembaban = 0; 

} 
}  
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AC Light Dimmer Modul 
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Sound sensor Arduino 
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Sensor DHT 22 (DHT 22 also named as AM 2302
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Arduino Mega
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