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LAMPIRAN

A. Listing Code Main Controller

//* Tugas Akhir 2017

//* Simulasi Kendali Suhu Ruang
// * Created: 01/06/2017 18:44:49
//* Author : Chaerul Rozikin */

#include < >
#include < >
#include < >
#include < >
I2C lcd(0x3F, 20, 4);

chipSelect = 54;
#include "DHT.h" //Memasukan Library DHT ke Program
#define DHTPIN 2 //menggunakan pin 2 untuk pemasangan
sensornya

#define DHTTYPE DHT11 //memilih tipe DHT11, Dbisa diubah
menjadi DHT22, DHT21

DHT dht (DHTPIN, DHTTYPE); //setting pin yang dipilih dan tipe
DHT
Adafruit BMPO85 bmp;

//Membership Suhu ‘dingin-Limit

#define Suhu Ding Low 25.0f
#define Suhu Ding Hi 30.0f
#define Suhu DingF (Suhu Ding Flag==1l)

//Membership Suhu Normal Limit

#define Suhu Nor Low 25.0f
#define Suhu Nor Hi 35.0f
#define Suhu Nor Mid 30.0f
#define Suhu NorF (Suhu Nor Flag==1)

//Membership Suhu Panas Limit

#define Suhu Pan Low 30.0f
#define Suhu Pan Hi 35.0f
#define Suhu PanF (Suhu_Pan Flag==1)

//Membership Kapasitas Mesin Sedikit Limit

#define Kap Sedi Low 0.0f
#define Kap Sedi Hi 5.0f
#define Kap SediF (Kap_Sedi Flag==1)
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//Membership Kapasi
#define Kap Seda Lo
#define Kap Seda Hi
#define Kap Seda Mi
#define Kap SedaF

//Membership Kapasi
#define Kap Ban Low
#define Kap Ban Hi
#define Kap BanF

//Membership Speed
#define Spd Mat Low
#define Spd Mat Hi
//#define Spd MatF

//Membership Speed
#define Spd Pel Low
#define Spd Pel Hi
#define Spd Pel Mid
//#define Spd PelF

//Membership Speed
#define Spd Sed Low
#define Spd Sed Hi
#define Spd Sed Mid
//#define Spd SedF

//Membership Speed
#define Spd Cep Low
#define Spd Cep Hi
//#define Spd CepF

//Semesta membershi
#define Min Members
#define Max Members
#define Semesta Mem

tas Mesin Sedang Limit

s 0.0f
10.0f
d 5.0f

(Kap_Seda Flag==1)

tas Mesin Banyak Limit
5.0f
10.0f
(Kap_Ban Flag==1)

Mati
0.0f
40.0f
(Spd Mat Flag==1)

Pelan
0.0f
80.0f
40£0£f
(Spd Pel Flag==1)

Sedang
40.0f
120.0£
80.0f
(Spd Sed Flag==1)

Cepat
80.0f
120.0¢f
(Spd Cep Flag==1)

p Kecepatan

hip 0

hip 120

ber (Max Membership - Min Membership)

#define PWM_OUT 13// pin PWM di no 13

//Varibles used for calculations

//The pin location of the sensor

int hallsensor = 18

//Defines the struc
//their dividers
char fantype;
unsigned int fandiv

; typedef struct{

ture for multiple fans and

; tfanspec;
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//Definitions of the fans

//This is the varible used to select the
//set 1 for unipole hall effect sensor
//and 2 for bipole hall effect sensor
fanspec fanspace[3]1={{0,1},{1,2},{2,8}}; char fan = 1;
int NbTopsFan, //int Calc;

ISR(INT3 vect)

Calc;

{ NbTopsFant+;

int OutPinA =

int OutPinB
int OutPinC
int OutPinD
void setup ()

}

30;
31;
32;
33;

//noInterrupts () ;
Serial.begin (9600) ;
pinMode (PWM_OUT, OUTPUT); // Pin PWM di No 13
pinMode (2, INPUT PULLUP);// Pin Count Up
//pinMode (3, INPUT PULLUP);// Pin Count Down
pinMode (OutPinA, OUTPUT) ;
pinMode (OutPinB, OUTPUT) ;
pinMode (OutPinC, OUTPUT) ;
pinMode (OutPinD, OUTPUT) ;
pinMode (30, INPUT PULLUP

(
(
(
( g
pinMode (32, INPUT PULLUP) ;
pinMode (34, INPUT PULLUP
( .
(
(
(
(
(

4

)
)
)
pinMode (36, INPUT PULLUP) ;
pinMode (38, INPUT_PULLUR) ;
)
)
)
)

’

pinMode (40, INPUT PULLUP
pinMode 42, INPUT PULLUP
pinMode (44, INPUT PULLUP
pinMode (46, INPUT PULLUP
pinMode(48,INPUT_PULLUP);
//pinMode(19,INPUT_PULLUP

’

4

’

4

)
//pinMode (30, INPUT PULLUP) ;
//pinMode (30, INPUT PULLUP) ;
( )
(

//pinMode (30, INPUT PULLUP) ;

dht.begin(); //Komunikasi DHT dengan Arduino

//1if (!SD.begin (chipSelect)) {return;}

SD.begin (chipSelect);

//if (!bmp.begin()) {
//Serial.println("Could not find a wvalid BMP085 sensor,
wiring!");
//while (1) {}

//}

//set timerl interrupt at 1Hz

TCCR1A = 0;// set entire TCCRI1A register to 0
TCCR1B = 0;// same for TCCRI1B
TCNT1 = 0;//initialize counter value to 0
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//
//
//
//
//
//
//
//
//
//
ET
ET
ET
ET

RI

}

// set compare match register for lhz increments

OCR1A = 15624;// = (16*10%6) / (1*1024) - 1 (must be <65536)
// turn on CTC mode

TCCR1B |= (1 << WGM12);

// Set CS12 and CS10 bits for 1024 prescaler

TCCR1B |[= (1 << CS12) | (1 << CSs10);

// enable timer compare interrupt

TIMSK1l |= (1 << OCIElA);

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

lcd.print ("Suhu: "y ;
lcd.setCursor (0,1);
lcd.print ("Qty Mesin ON: "y,
lcd.setCursor (0,2);
lcd.print ("Fuzzy: "y

lcd.setCursor (0, 3);
lcd.print ("PWM: ') ;
pinMode (hallsensor, INPUT) ;

External Interrupt(s) initialization
INTO: Off
INT1: Off
INT2: Off
INT3: On
INT3 Mode: Rising Edge
INT4: Off
INTS5: Off
INT6: Off
INT7: Off
CRA=0xCO;
CRB=0x00;
MSK=0x08;
FR=0x08;
//Serial.begin (9600) ;
//attachInterrupt (digitalPinToInterrupt (hallsensor), rpm,
SING) ;
interrupts () ;
//interrupts () ;

String dataString = "";

/*

void send string(int data buf) {

dataString = String (data buf);

File dataFile = SD.open("datalog.txt", FILE WRITE);
dataFile.println(dataString) ;

dataFile.close();}}*/
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ISR(TIMER1 COMPA vect) {
//Calc =((NbTopsFan * 60)/fanspace[fan].fandiv) ;
Calc =NbTopsFan*0.6;// (NbTopsFan*60) /30;
NbTopsFan=0;
//send_string(
File dataFile = SD.open("datalog.txt", FILE WRITE);
dataFile.println(dataString) ;
dataFile.close();
dataString = "";
}
int jumlah msn,PWM Val;//,counting rpm=0,rpm val=0;
int sensor suhu val;
float suhu,out fuzzy;
boolean msnl,msn2,msn3,msn4,msn5,msn6,msn7,msn8,msn9, msnl0;
char buff[9];byte simbol derajat=B11011111;

void loop () {
//test () ;

digitalWrite (OutPinA, HIGH) ;
digitalWrite (OutPinB, LOW) ;
digitalWrite (OutPinC, HIGH) ;
digitalWrite (OutPinD, LOW) ;
unsigned char pwm val;
//interrupts () ;

//cli();

while (1) {

// NbTopsFan = 0%

suhu=dht.readTemperature() ;
//interrupts () ;

//delay (1000) ;
//nolnterrupts () ;

msnl=!digitalRead (30) ;msn2=!digitalRead(32) ;msn3=!digitalRead(
34) ;msnd4=!digitalRead (36) ;msn5=!digitalRead (38) ;

msn6=!digitalRead (40) ;msn7='digitalRead (42) ;msn8=!digitalRead (
44) ;msn9=!digitalRead (46) ;msnl0=!digitalRead (48) ;

jumlah msn=msnl+msn2+msn3+msn4+msnS+msn6+msn7+msn8+msn9+msnl0;

//sensor suhu val=bmp.readTemperature () ;

//fuzzifikasi ((float)sensor suhu val,
(float) jumlah msn);

fuzzifikasi (suhu, (float)jumlah msn); //dhtll optional
sensor

fuzzy inference();
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out fuzzy=defuzzifikasi();

pwm val = (unsigned
char)((out_fuzzy/MaX_Membership)*255);

analogWrite (PWM OUT,pwm val);// output PWM di pin 13
konek kipas ke sini....

lcd.clear () ;

lcd.setCursor (0,0);

lcd.print ("Suhu:");

//lcd.print (sensor suhu val); //display for bmp 085

lcd.print (suhu); // diplay for dht 11

lcd.write(simbol derajat);lcd.print ("C ") ;
lcd.setCursor (0,1);
sprintf (buff, "Jumlah Mesin ON= %d ",Jumlah msn);

lcd.print (buff);

lcd.setCursor (0,2);

lcd.print ("Fuzzy:");
lcd.print (out fuzzy);
lcd.setCursor (0, 3);

sprintf (buff, "PWM= %d ",pwm val);
lcd.print (buff);
lcd.setCursor (9, 3);

lcd.print ("RPM=") ;

lcd.print (Calc);

datasString = String(out fuzzy);
dataString +=",";

dataString += String(suhu);//bmp085
//dataString += String(sensor suhu val);
dataString +=",";

dataString += String(jumlah msn);
delay (200) ;

unsigned int integervValuel = 0, integerValue2 = 0; // Max
value is 65535
char incomingBytel, incomingByte2 ;

float Suhu Ding, Suhu Nor, Suhu Pan, Kap Sedi, Kap_ Seda,
Kap Ban, Temp Mati (4], Temp Pelan([4], Temp Sedang([3],
Cepat Val, Mati Val, Pelan Val, Sedang Val;
boolean Suhu Ding Flag = 0, Suhu Nor Flag = 0, Suhu Pan Flag =
0, Kap Sedi Flag = 0, Kap Seda Flag = 0, Kap Ban Flag = 0;
float tes z;
void test () {

Serial.print ("Suhu: ?2");

while (1) {

if (Serial.available() > 0) { // something came across

serial
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integervValuel = 0; // throw away previous

integerValue
while (1) { // force into a loop until 'n' is
received
incomingBytel = Serial.read();
if (incomingBytel == '\n') break; // exit the
while (1), we're done receiving
if (incomingBytel == -1) continue; // 1f no

characters are in the buffer read() returns -1

integervValuel *= 10; // shift left 1 decimal place

// convert ASCII to integer, add, and shift left 1
decimal place

integerValuel = ((incomingBytel - 48) +
integervValuel);
}
Serial.print ("Jumlah Orang:");
}
//Serial.print ("Error: %i\n", integerValuel):;
if (Serial.available() > 0) { // something came across
serial
integervalue2 = 0; // throw away previous
integerValue
while (1) { // force into a loop until 'n' is
received
incomingByte2 = Serial.read();
if (incomingByte2 == !'\n') break; // exit the
while (1), we're done receiving
if (incomingByte2 == -1) continue; // 1f no

characters are in the buffer read() .returns -1
integerValue2 *= 10; // shift left 1 decimal place
// convert ASCIT to integer, add, and shift left 1
decimal place
integervValue?2
integervValue?2);
}
//Serial.print ("DError: %i\n", integerValuel);
fuzzifikasi ((float)integerValuel, (float)integerValue?);
fuzzy inference();

((incomingByte?2 - 48) +

Serial.print ("Suhu: ");
printDouble ( (double) integerValuel, 100);
Serial.print ("Jumlah Orang: ");
printDouble ( (double) integerValue2, 100);
Serial.print ("Suhu Ding: ");
printDouble ( (double) Suhu Ding, 100);
Serial.print ("Suhu Nor: ");
printDouble ( (double) Suhu Nor, 100);
Serial.print ("Suhu Pan: ");
printDouble ( (double) Suhu Pan, 100);
Serial.print ("Kap Sedi: ");

84

https://lib.mercubuana.ac.id



printDouble ( (double) Kap Sedi, 100);

((
Serial.print ("Kap Seda: ");
printDouble ( (double) Kap Seda, 100);
Serial.print ("Kap Ban: ");
printDouble ( (double) Kap Ban, 100);
Serial.print ("Temp Matil: ");
printDouble ( (double) Temp Mati[0], 100);
Serial.print ("Temp Mati2z: ");
printDouble ( (double) Temp Mati[1l], 100);
Serial.print ("Temp Mati3: ");
printDouble ( (double) Temp Mati[2], 100);
Serial.print ("Temp Pelanl: ");
printDouble ( (double) Temp Pelan[O0], 100);
Serial.print ("Temp Pelan2: ");
printDouble ( (double) Temp Pelan[1l], 100);
Serial.print ("Temp Pelan3: ");
printDouble ( (double) Temp Pelan([2], 100);
Serial.print ("Temp Sedangl: ");
printDouble ( (double) Temp Sedang([0], 100);
Serial.print ("Temp Sedang2: ");
printDouble ( (double) Temp Sedang[l], 100);
Serial.print ("Temp Sedang3: ");
printDouble ( (double) Temp Sedang[2], 100);
Serial.print ("Cepat Val: ");
printDouble ( (double) Cepat Val, 100);
Serial.print ("Mati Val: ");
printDouble ( (double) Mati Vval, 100);
Serial.print ("Pelan Val: ");
printDouble ( (double) Pelan Val, 100);
Serial.print ("Sedang, Val:_.");

printDouble ( (double) Sedang Val,- 100) ;

tes z = defuzzifikasi();
Serial.print ("out deffuzifikasi: ");
printDouble ( (double) tes z, 100);
Serial.print ("Suhu: ?2");

}

}
/1777 segitiga
// Calculate Membership Negative
float Mem Neg(float Err, float Hi, float Lo)
float hitung;
hitung = (Hi - Err) / (Hi - Lo);
return hitung;

}

/1777 segitiga

//calculate membership Positive

float Mem Pos(float Err, float Hi, float Lo)
float hitung;
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hitung = (Err - Lo) / (Hi - Lo);
return hitung;

}

//Calculate membership zero
float Mem Zer(float Err, float Hi,
{

float hitung;

if (Err >= mid) {

float Lo,

hitung = Mem Neg(Err, Hi, mid);

return hitung;

}

else {
hitung = Mem Pos (Err, mid, Lo

return hitung;

void fuzzifikasi ( Suhu,  floa
{
//Membership Suhu Dingin Condit
1f (Suhu < Suhu Ding Low) {
Suhu Ding = 1.0;
Suhu Ding Flag = 1;
}
else : ((Suhu >= Suhu Ding Lo
{
Suhu Ding = Mem Neg (Suhu,
Suhu Ding Flag =_1;
}
else {
Suhu Ding = 0.0;
Suhu Ding Flag =
}

0;

) ;

Orang)

ion

w) && (Suhu

float mid)

<= Suhu Ding Hi))

Suhu Ding Hi, Suhu Ding Low);

//Membership Suhu Normal Condition
(Suhu <= Suhu Nor Hi)) {

Suhu Nor Hi, Suhu Nor Low,

1f ((Suhu >= Suhu Nor Low) &&

Suhu Nor =  Mem Zer (Suhu,
Suhu Nor Mid); Suhu Nor Flag =1

}

else {
Suhu Nor = 0.0;
Suhu Nor Flag = 0;

}

’

//Membership Suhu Panas Condition
(Suhu <= Suhu Pan Hi)) {

Suhu Pan Hi, Suhu Pan Low) ;

if ((Suhu >= Suhu Pan Low) &&
Suhu Pan = Mem Pos (Suhu,
Suhu Pan Flag = 1;
}
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else 1f (Suhu > Suhu Pan Hi) {
Suhu Pan = 1.0;
Suhu Pan Flag = 1;

}

else {
Suhu Pan = 0.0;
Suhu Pan Flag = 0;

}

//Membership Mesin Sedikit Condition
if ((Mesin >= Kap_ Sedi Low) && (Mesin <= Kap Sedi Hi)) {
Kap Sedi = Mem Neg(Mesin, Kap Sedi Hi, Kap Sedi Low);
Kap Sedi Flag = 1;
}
else {
Kap Sedi = 0.0;
Kap Sedi Flag = 0;
}
//Membership Mesin Sedang Condition
1f ((Mesin >= Kap Seda Low) && (Mesin <= Kap Seda Hi)) {
Kap Seda = Mem Zer (Mesin, Kap Seda Hi, Kap Seda Low,
Kap Seda Mid); Kap Seda Flag = 1;
}
else {
Kap Seda = 0.0;
Kap Seda Flag =
}
//Membership Mesin Banyak Condition
if ((Mesin >= Kap Ban Low) && (Mesin <= Kap Ban Hi)) {
Kap Ban = Mem. Pos (Mesin, Kap, Ban, Hi, Kap Ban Low) ;
Kap Ban Flag = 1;
}
else {
Kap Ban = 0.0;

0;

Kap Ban Flag 0;
}
}
void fuzzy inference() {
float a, b;
a=0.0; b=20.0;
for (int 1 = 0; 1 < 3; 1i++) {
Temp Mati [i] = 0; Temp Pelan[i] = 0; Temp Sedang[i] = 0;

}
Cepat VvVal = 0;

1f (Suhu DingF && Kap SediF) {

Temp Mati[0] = min(Suhu Ding, Kap Sedi);
}
1f (Suhu DingF && Kap SedaF) {
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Temp Mati[l] = min(Suhu Ding, Kap Seda);
}
if (Suhu DingF && Kap BanF) {

Temp Pelan[0] = min(Suhu Ding, Kap Ban);
}

1f (Suhu NorF && Kap SediF) {

Temp Pelan[l] = min(Suhu Nor, Kap Sedi);
}
1f (Suhu NorF && Kap SedaF) {

Temp Pelan[2] = min(Suhu Nor, Kap Seda);
}
1f (Suhu NorF && Kap BanF) ({

Temp Sedang[0] = min(Suhu Nor, Kap Ban);
}

1f (Suhu PanF && Kap SediF) {

Temp Sedang[l] = (Suhu Pan, Kap Sedi);
}
1f (Suhu PanF && Kap SedaF) {

Temp Sedang([2] = (Suhu Pan, Kap Seda);
}
1f (Suhu PanF && Kap BanF) {

Cepat Val = (Suhu_Pan, Kap Ban);
}
Mati vVal = (Temp Mati[0], Temp Mati[l]);
a = max(Temp Pelan[0], Temp Pelan[l]);
Pelan Val = (a, Temp Pelan[2]);

a = max (Temp, Sedang[0].,. Temp Sedangll]);
Sedang Val ='max(a,  Temp Sedang[2]);
}

float defuzzifikasi ()
{

float val buf pembilang, val buf penyebut, val buf, n;

float wval mat buf, wval pel buf, wval sed buf, wval cep buf,

buf;
val buf pembilang = 0.0; val buf penyebut = 0.0;
val mat buf = 0.0; val pel buf = 0.0; val sed buf = 0.0;

for (int 1 = 0 ; 1 <= Semesta Member; i++) {
n = (float) (i + Min Membership);
//buf=0.0;
if (((1 + Min Membership) >= Spd Mat Low) && ((1

Min Membership) <= Spd Mat Hi)) {
buf = Mem Neg(n, Spd Mat Hi, Spd Mat Low);
val mat buf = min(buf, Mati Val);
} else {
val mat buf = 0.0;
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if (((1 + Min Membership) >= Spd Pel Low) && ((1 +
Min Membership) <= Spd Pel Hi)) {
buf = Mem Zer(n, Spd Pel Hi, Spd Pel Low, Spd Pel Mid);
val pel buf = min(buf, Pelan Val);
}
else {
val pel buf = 0.0;
}

if (((1i + Min Membership) >= Spd Sed Low) && ((1 +
Min Membership) <= Spd Sed Hi)) {
buf = Mem Zer(n, Spd Sed Hi, Spd Sed Low, Spd Sed Mid);
val sed buf = min(buf, Sedang Val);
}
else {
val sed buf = 0.0;
}

if (((1 + Min Membership) >= Spd Cep Low) && ((1 +
Min Membership) <= Spd Cep Hi)) {
buf = Mem Pos(n, Spd Cep Hi, Spd Cep Low); val cep buf
min (buf, Cepat Val);
}
else {
val cep buf = 0.0;

}

if ((val mat buf >= wval pel buf) && (val mat buf >=
val sed buf) && (val _mat buf >= val _cep buf ) ) {
val buf penyebut += wval mat buf;
val buf pembilang += (n * val mat buf);
}
else 1f ((val pel buf > wval mat buf) && (val pel buf >=
val sed buf) && (val pel buf >= val cep buf)) {
val buf penyebut += val pel buf;
val buf pembilang += (n * val pel buf);
}
else 1f ((val sed buf > val pel buf) && (val sed buf >
val mat buf) && (val sed buf > val cep buf)) ({
val buf penyebut += val sed buf;
val buf pembilang += (n * val sed buf);
}
else 1f ((val cep buf > wval pel buf) && (val cep buf >
val mat buf) && (val cep buf > val sed buf)) ({
val buf penyebut += val cep buf;
val buf pembilang += (n * val cep buf);
}
else {
val buf pembilang += 0.0;
val buf penyebut += (0.0);

89

https://lib.mercubuana.ac.id



}

}

val buf = val buf pembilang / val buf penyebut;

return val buf;
}
void printDouble( double wval, unsigned int precision) {

// prints wval with number of decimal places determine by
precision

// NOTE: precision is 1 followed by the number of zeros for
the desired number of decimial places

// example: printDouble( 3.1415, 100); // prints 3.14 (two
decimal places)

Serial.print (int(val)); //prints the int part
Serial.print("™."); // print the decimal point
unsigned int frac;

if (val >= 0)

frac = (val - int(val)) * precision;
else

frac = ( (val) - val ) * precision;
Serial (frac, DEC) ;
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