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APPENDIX 

Link Youtube: 

https://youtu.be/yOyvYbFSJrk 

 

PROGRAM CODE FOR SENSOR 

void loop() { 

//Temperature 

  DS18B20.requestTemperatures();  

  temperature = DS18B20.getTempCByIndex(0); 

   

//pH 

  nilai_analog_PH = analogRead(pHPin); 

  TeganganPh = 5 / 1024.0 * nilai_analog_PH; 

  PH_step = (PH4 - PH7) / 3; 

  pH = 7.00 + ((PH7 - TeganganPh) / PH_step); //pH = 7.00 + ((teganganPh7 - 

TeganganPh) / PhStep); 

 
//Turbidity 

  int val = analogRead(A0); 

  teg = val*(5.0/1024); 

  turbidity = 100.00-(teg/4.16)*100.00; 

 
PROGRAM CODE FOR FUZZIFICATION 

void FuzzifikasiSuhu() 

{ 

  //============================= for cold condition 

  if (temperature <=25) 

  { 

    suhu[0] = 1; 

  } 

  else if (temperature > 25 && temperature <= 30) 

  { 

    suhu[0] = (30 - temperature) / (30 - 25); 

  } 

  else 

  { 

    suhu[0] = 0; 

  } 

  //============================= for normal condition 

  if (temperature <= 25) 

  { 

https://youtu.be/yOyvYbFSJrk
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    suhu[1] = 0;   

  } 

    else if (temperature > 25 && temperature <=30) 

  { 

    suhu[1] = (temperature - 25) / (30 - 25); 

  } 

    else if (temperature >30  && temperature <=35) 

  { 

    suhu[1] = (35 - temperature) / (35 - 30); 

  } 

  else 

  { 

    suhu[1] = 0; 

  } 

  //============================= for hot condition 

  if (temperature <= 30) 

  { 

    suhu[2] = 0; 

  } 

  else if (temperature > 30 && temperature <= 35) 

  { 

    suhu[2] = (temperature - 30) / (35 - 30); 

  } 

  else 

  { 

    suhu[2] = 1; 

  } 

  Serial.print("Dingin= "); 

  Serial.print(suhu[0]); 

  Serial.print(", Normal= "); 

  Serial.print(suhu[1]); 

  Serial.print(", Panas= ");   

  Serial.print(suhu[2]); 

} 

 
void FuzzifikasipH() 

{ 

  //============================= for acid condition 

  if (pH <=6) 

  { 

    pHAir [0] = 1; 

  } 
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  else if (pH > 6 && pH <= 6,8) 

  { 

    pHAir [0] = (6,8 - pH) / (6,8 - 6); 

  } 

  else if( pH >=6,8) 

  { 

    pHAir [0] = 0; 

  } 

  //============================= for neutral condition 

  if (pH <= 6) 

  { 

    pHAir [1] = 0;   

  } 

    else if (pH > 6 && pH <= 6,8) 

  { 

    pHAir [1] = (pH - 6) / (6,8 - 6); 

  }  

  else if (pH >= 6,8 && pH <=7,5) 

  { 

    pHAir [1] = 1; 

  } 

    else if (pH >7,5  && pH <=8) 

  { 

    pHAir [1] = (8 - pH) / (8 - 7,5); 

  } 

  else 

  { 

    pHAir [1] = 0; 

  } 

  //============================= for alkaline condition 

  if (pH <= 7,5) 

  { 

    pHAir [2] = 0; 

  } 

  else if (pH >= 7,5 && pH <= 8) 

  { 

    pHAir [2] = (pH - 7,5) / (8 - 7,5); 

  } 

  else if(pH >= 8) 

  { 

    pHAir [2] = 1; 

  } 
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  Serial.print("pH Asam= "); 

  Serial.print(pHAir [0]); 

  Serial.print(", pH Netral= "); 

  Serial.print(pHAir [1]); 

  Serial.print(", pH Basa= ");   

  Serial.print(pHAir [2]); 

} 

 
void FuzzifikasiKekeruhan() 

{ 

  //============================= for clean condition 

  if (turbidity <=2) 

  { 

    keruh [0] = 1; 

  } 

  else if (turbidity > 1 && turbidity <= 3) 

  { 

    keruh [0] = (3 - turbidity) / (3 - 1); 

  } 

  else 

  { 

    keruh [0] = 0; 

  } 

  //============================= for cloudy condition 

  if (turbidity <= 2) 

  { 

    keruh [1] = 0; 

  } 

  else if (turbidity > 1 && turbidity <= 3) 

  { 

    keruh [1] = (turbidity - 1) / (3 - 1); 

  } 

  else 

  { 

    keruh [1] = 1; 

  } 

  Serial.print(" Bersih= "); 

  Serial.print(keruh [0]); 

  Serial.print(", Keruh= "); 

  Serial.print(keruh [1]); 

} 
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PROGRAM CODE FOR RULE BASE 

void Rules(){ 

 int i, j, k; 

 int no=1; 

 for ( i=0; i<=2; i=i+1) 

 { 

   for ( j=0; j<=2; j=j+1) 

   { 

     for ( k=0; k<=1; k=k+1) 

     { 

     temp = min(min(suhu[i], pHAir[j]),keruh[k]); 

     R [i][j][k] = temp; 

     Serial.print("R ke-"); 

     Serial.print(no++); 

     Serial.print(" : "); 

     Serial.println( R [i][j][k]); 

     } 

   }  

 }  

R01 = R[0][0][0]; //(Dingin, Asam, Jernih = On) 

R02 = R[0][0][1]; //(Dingin, Asam, Keruh = On) 

R03 = R[0][1][0]; //(Dingin, Netral, Jernih = Off) 

R04 = R[0][1][1]; //(Dingin, Netral, Keruh = On) 

R05 = R[0][2][0]; //(Dingin, Basa, Jernih = On) 

R06 = R[0][2][1]; //(Dingin, Basa, Keruh = On) 

 
R07 = R[1][0][0]; //(Normal, Asam, Jernih = Off) 

R08 = R[1][0][1]; //(Normal, Asam, Keruh = On) 

R09 = R[1][1][0]; //(Normal, Netral, Jernih = Off) 

R10 = R[1][1][1]; //(Normal, Netral, Keruh = On) 

R11 = R[1][2][0]; //(Normal, Basa, Jernih = Off) 

R12 = R[1][2][1]; //(Normal, Basa, Keruh = On) 

 
R13 = R[2][0][0]; //(Panas, Asam, Jernih = On) 

R14 = R[2][0][1]; //(Panas, Asam, Keruh = On) 

R15 = R[2][1][0]; //(Panas, Netral, Jernih = On) 

R16 = R[2][1][1]; //(Panas, Netral, Keruh = On) 

R17 = R[2][2][0]; //(Panas, Basa, Jernih = On) 

R18 = R[2][2][1]; //(Panas, Basa, Keruh = On) 

 
} 
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PROGRAM CODE FOR DEFUZZIFICATION 

void Defuzzifikasi() 

{ 

  Off=1; 

  On= 2; 

  output = (R01*On) + (R02*On) + (R03*Off) + (R04*On) + (R05*On) + (R06*On) + 

(R07*Off) + (R08*On)+ (R09*Off) + (R10*On) + (R11*Off) + (R12*On) + (R13*On) 

+ (R14*On) + (R15*On) + (R16*On)+ 

(R17*On) + (R18*On); 

 
  outputY = (R01 + R02 + R03 + R04 + R05 + R06 + R07 + R08 + R09 + R10 + R11 + 

R12 + R13 + R14 + R15 + R16 + R17 + R18); 

     

  hasilDef = outputX / outputY; 

  Serial.println(outputX); 

  Serial.println(outputY); 

  Serial.print("HASIL OUTPUT:"); 

  Serial.println(hasilDef); 

   

  if(round(hasilDef)<=1) { 

      digitalWrite(buzz, LOW);  

      Serial.print("Result: "); 

      Serial.print(hasilDef); 

      Serial.println(" --> Buzzer OFF"); 

    } 

  else if(round(hasilDef)>=2){ 

      digitalWrite(buzz, HIGH); 

      Serial.print("Result : "); 

      Serial.print(hasilDef); 

      Serial.println(" --> Buzzer ON");  

    }    

  else{ 

      Serial.println("Tidak Diketahui"); 

  } 

} 
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