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- Lampiran 3. File Coding Arduino Mega

#define FIS TYPE float

#define FIS RESOLUSION 101

#define FIS_MIN -3.4028235E+38

#define FIS MAX 3.4028235E+38

typedef FIS TYPE(* FIS MF)(FIS_TYPE, FIS TYPE¥);
typedef FIS TYPE(* FIS_ARR OP)(FIS_TYPE, FIS TYPE);

typedef FIS TYPE(* FIS ARR)(FIS_TYPE*, int, FIS ARR OP);

#include <Wire.h>
‘include<SoftwareSerial. h>

#include <LiquidCrystal PCF8574.h>
A n

LiquidCrystal PCF8574 led(0x27);

const int relay = 3;

T
1

const mt buzzerPin = 4;

String kirimdata ;
String Status;
String pesan;

| 118
const int ph Pin = A0; P1O34 contol 1
float Po = 0;
float PH_step;
it nilai_analog_ PH;
double TeganganPh;

UK I
float PHT = 3.35;
float PHE = 3.68;

SO1
int TdsSensorPin= A2;
float calibrationFactor = 1.0;

int TurbiditySensorPin = A3;
it TurbiditySensorValue = 0;
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puts to t 1
const it fis_gel = 3;
{

const int fis_ gcO = 1;
const int fis gcR =27,

FIS TYPE g _fisInput[fis gcl];
FIS TYPE g_fisOutput[fis gcO];

p1 1 S

void setup() {
Wire. begin();
Serial.begin(115200);
Seriall .begin(115200);
pinMode(relay, OUTPUT);
pinMode(buzzerPin, OUTPUT);
pinMode (ph_Pin, INPUT);
pinMode(TdsSensorPin,INPUT);
pinMode(TurbiditySensorPin, INPUT);
Serial.begin(115200); idrate umum ESP32
lcd.begin(16, 2); yaris, 2 kolon
lcd.setBacklight(255); //menyalakan lamy
Ied.clear();

1
J

void loop() {

( 1
mt TdsSensorValue = analogRead(TdsSensorPin);
float voltage = TdsSensorValue * (5.0/ 1023.0);
float tdsValue = (133.42 * voltage * voltage * voltage - 255.86 * voltage * voltage + 857.39
* yoltage) * calibrationFactor;

nsor TDS

mt nilai analog PH = analogRead(ph_Pin);
TeganganPh = 5/ 1024.0 * nilai_analog PH;
PH_step = (PHE - PHT) / 3;

Po =7.00 + ((PHT - TeganganPh) / PH_step);
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TurbiditySensorValue = analogRead(TurbiditySensorPin);
float ntu = -0.5 * TurbiditySensorValue + 425;

g _fisInput[0] = Po;
g fisInput[1] = tdsValue;
g fisInput[2] =ntu;

g fisOutput[0] =0;

fis evaluate();

analogWrite(3 , g_fisOutput[0]);

Serial. print("Nilai PH Cairan: ");
Serial.println(Po, 2);

Serial.print("TDS Value:");
Serial. print(tdsValue,0);
Serial.println("ppm");

Serial.print("NTU: ");
Serial. printIn(ntu);

Serial. print("Hasil ");
Serial.println(g_fisOutput[0]);

if (g_fisOutput[0] < 25)

f

1
Status = "Buruk";
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pesan = "Kualitas Air Akuarium_ Buruk";
Serial.print("Status : ");

Serial printIn(Status);

Serial.print("Pesan : ");

Serial. print(pesan);

Serial. println("");

Serial. println("");

digitalWrite(buzzerPin, HIGH);
digitalWrite(relay, HIGH);

Ise if{g_fisOutput[0] > 25 && g _fisOutput[0] < 74)

~

Status = "Cukup";
pesan ="-";
Serial.print("Status : ");
Serial println(Status);
Serial.print("Pesan : ");
Serial print(pesan);
Serial.println("");
Serial.println("");
digitalWrite(buzzerPin, HIGH);
delay(100);
digitalWrite(buzzerPin, LOW);
delay(100);
digitalWrite(buzzerPin, HIGH);
delay(100);
digitalWrite(buzzerPin, LOW);
delay(3000);
1
J
else if(g_fisOutput[0] > 74)

f
1

Status = "Baik";

pesan = "-";

Serial.print("Status : ");
Serial.printIn(Status);
Serial.print("Pesan : ");
Serial.print(pesan);
Serial.println("");

Serial println("");
digitalWrite(buzzerPin, HIGH);
delay(100);
digitalWrite(buzzerPin, LOW);
delay(3000);

1
S

else

f
1

delay(3000);

1
J
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String kirimdata =

(‘#")+String(Po)+(',")+String(tdsValue)+(",')+String(ntu)+(',")+String(g_fisOutput[0])+(',")+Stri

ng(Status)+(",")+String(pesan);
Seriall.println(kirimdata);

delay(3000);

led.setCursor(0, 0);
led.print("Sensor PH: ");
led.setCursor(0, 1);
led.print(Po);

led.print(" PH");

delay (1200);

Ied.clear ();

Icd setCursor(0, 0);
led.print("Sensor TDS: ");
led.setCursor(0, 1);

led print(tdsValue);

led print(" PPM");

delay (1200);

led.clear ();

led.setCursor(0, 0);
led.print("Sensor Turbidity: ");
led.setCursor(0, 1);
led.print(ntu);

led print(" NTU");

delay (1200);

led.clear ();

led.setCursor(0, 0);
led.print("Status: ");

lcd setCursor(0, 1);
led.print(g_fisOutput[0]);
led.print(" %");

led print(Status);

delay (1200);

lcd.clear ();

FIS_TYPE fis_trapmf(FIS_TYPE x, FIS TYPE*

f
L
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FIS TYPE a=p[0], b=p[1], c =p[2], d=p[3];

FIS TYPEtl=((x<=¢)?1:(d<x)?20:((c!'=d)?2(d-x)/(d-c)):0)));
FIS TYPEt2=((b<=x)?1:((x<a)?0:((a'=b)?((x-a)/(b-2a)):0));
return (FIS_TYPE) min(tl, t2);

1
s

FIS TYPE fis prod(FIS TYPE a, FIS TYPE b)
L
return (a * b);

|
J

FIS TYPE fis probor(FIS TYPE a, FIS TYPE b)
f
L

return (a+ b - (a * b));

1
s

FIS_TYPE fis_sum(FIS_TYPE a, FIS_TYPE b)

{
L

return (a + b);

1
s

FIS TYPE fis array operation(FIS TYPE *array, int size, FIS ARR OP pfnOp)
f
mt 1;

FIS TYPE ret = 0;

if (size == 0) return ret;
if (size == 1) return array[0];

ret = array[0];
for (1= 1;1<size; i++)

f
1

ret = (*pfnOp)(ret, array[i]);

1
J

return ret;

_FIS_MF fis gMF[] =

fis trapmf
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mt fis gIMFCount[]= {3,3,3 };

Count of member function for each Output
mt fis gOMFCount[] = {3}

Coefficients for the Input Member Functions
FIS TYPE ﬁs_gMFIOCoem [1=4{0,0,4,6};
FIS TYPE fis gMFI0Coeff2[] = { 5, 6.5, 7. < 9 ¥
FIS TYPE fis gMFI0Coeff3[] = { 8, 10, 14, 14 }
FIS TYPE* fis gMFIOCoeff[] = { fis gMFI0Coeffl, fis gMFIOCoeff2, fis gMFIOCoeff3 };
FIS_TYPE fis gMFI1Coeffl[]= { 0, 0, 150, 300 };
FIS _TYPE fis gMFI1Coeff2[] = { 200, 350, 650, 800 };
FIS TYPE fis gMFI1Coeff3[] = { 700, 850, 1000, 1000 };
FIS_TYPE* fis gMFI1Coeff]] = { fis gMFI1Coeffl, fis gMFI1Coeff2, fis gMFI1Coeff3 };
FIS TYPE ns_gMFI’(oeIﬂ 0=¢{o 0 30,50 };

J=

I
15
16

FIS_TYPE fis gMFI2Coeff2[] = { 30, 50, 150, 200 };
FIS_TYPE fis_ gMFI2Coeff3[] = { 150, 200, 400, 400 ¥
FIS_TYPE* fis gMFI2Coeff[] = { fis_gMFI2Coeffl, fis gMFI2Coeff2, fis gMFI2Coeff3 };
FIS TYPE** fis gMFICoeff[] = { fis gMFIOCoeff, fis gMFI1Coeff, fis gMFI2Coeff };
ber Functions

{0 0,0,0};

{0,0,0,50};

{0,0,0,100 };

{ fis gMFOO0Coeffl, fis gMFOO0Coeff2,

Coefficients for the Output Me1
FIS_TYPE fis gMFOO0Coeffl[] =
FIS_TYPE fis gMFOOCoeff2[]

)=
Vs

FIS TYPE fis gMFOO0Coeff3[
FIS_TYPE* fis gMFOOCoefi]
fis gMFOO0Coeff3 };

FIS TYPE** fis gMFOCoeff[] = { fis gMFOO0Coeff };

Input membershij r.m n set
mt fis gMFIO[]= {0, 0,0
mt fis gMFI1[]= {0,0,0
mnt fis gMFI2[]={0,0,0 }
mt* fis gMFI[] = { fis_ gMFIO, fis gMFI1, fis gMFI2};

Output membership functior
int* fis gMFO[] = {};

Rule Weights
FIS TYPE fis"pRWeight[| =R 1, 131, %, L. 211, 1. 1,1, 1,141, 1,1, 1,1, 1,1, 1, 1, 1,
1,1};

Rule Type
v hs gRPypell=(1,1,1, 1M1 N, 1,1, 1,1, LJde 1 1 1,191,1,1,1,1,1,1,1,1};

Rule Inputs
mt fis gRIO[]={1,3,3};
it fis gRII[]={1,3,2};
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mt fis gRI2[] =
mt fis gRI3[] =
mt fis gRI4[] =
mnt fis gRIS[] =
mt fis_gRI6[] =
mt fis gRI7[] =
mt fis gRI§[] =
mt fis gRI9[] =
nt fis gRI10[] =
mt fis gRIIL[]=
nt fis gRI12[] =
mt fis_gRI13[] =
mt fis gRI14[] =
mt fis gRIIS[] =
mt fis_gRI16[] =
mt fis gRI17[] =
it fis gRI18[] =
mt fis gRI19[] =
mnt fis gRI20[] =
mnt fis gRI21[] =
1=
=
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mt fis gRI22[
mnt fis gRI23[
int fis gRI24[] =
nt fis_gRI25[] =
nt fis gRI26[] =
mt* fis gRI[] = {ﬁs 0, ﬁs gRIl, fis gRI2, fis gRI3, fis gRI4, fis gRIS, fis gRI6,
fis gRI7, fis gRIB, fis gRIY, fis gRIIO, fis gRI11, fis gRI12, fis gRI13, fis gRI14,

fis gRI1S, fis gRI16, fis gRI17, fis gRI18, fis gRI19, fis gRI20, fis gRI21, fis gRI22
fis_gRI23, fis gRI24, fis_gRI25, fis gRI26 }

N W= N W= N

IQ —_ i—‘i—"l\J ‘l\) ‘l\’
i
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Rule Output
mt fis gROO[
nt fis gRO1[
mt fis gRO2[

]
]
I
mt fis gRO3([]
a
-

mnt fis gRO4
mt fis gROS[
mt fis gRO6[]
mt fis gRO7[] =
mt fis gROS[] =
mt fis gROI[] =
mt fis gRO10[] =
mt fis gRO11[] =
mt fis gRO12[] =
mt fis gRO13[]=
it fis gRO14[] =
mt fis gRO15[]=
mt fis gRO16[] =
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mt fis gRO17[]={3};
mt fis gRO1§[]={1};
mt fis gROI9[]={1};
mnt fis gRO20[]={2};
int fis gRO21[]={1};
mt fis gRO22[]={2};
mt fis gRO23[]={3};
nt fis gRO24[]={2};
mt fis gRO25[]1={3};
mt fis gRO26[]={3};

int* fis gRO[] = { fis gROO, fis gROI, fis gRO2, fis gRO3, fis gRO4, fis gROS,

fis gROG6, fis gRO7, fis gROS, fis gROY, fis gRO10, fis gRO11, fis gRO12, fis gRO13,
fis gRO14, fis gROIS5, fis gRO16, fis gRO17, fis gROI1S, fis gRO19, fis gRO20,

fis gRO21, fis gRO22, fis gRO23, fis gRO24, fis gRO2S, fis gRO26 };

Input range M
FIS TYPE fis gIMin[]= {0,0,0};

[nput range M
FIS_TYPE fis_gIMax[] = { 14, 1000, 400 };

ut range Min
FIS_TYPE fis gOMin[]={0 };

ut range Max

FIS TYPE fis gOMax[] = { 100 };

Data dependent support fimetions for Fuzzy Inference Syste

void fis_evaluate()

!
L

FIS TYPE fuzzylnputO[] = { 0,0, 0 }

FIS_TYPE fuzzylnputl[]= {0,0,0 }

FIS TYPE fuzzyInput2[] = {0,0,0 };

FIS TYPE* fuzzyInput[fis_gcl] = { fuzzylnput0, fuzzyInputl, fuzzylnput2, };
FIS TYPE fuzzyOutputO[] = { 0,0, 0 };

FIS TYPE* fuzzyOutput[fis_gcO] = { fuzzyOutput0, };
FIS_TYPE fuzzyRules[fis gcR]={0};

FIS TYPE fuzzyFires[fis gcR]={0 };

FIS_TYPE* fuzzyRuleSet[] = { fuzzyRules, fuzzyFires };
FIS TYPE sW=0;
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mti, j,1,0;
for 1=0;1< fis_gcl; ++)
f
1
for = 0;j < fis_gIMFCount[i]; ++))
!
|
fuzzylInput[i][j] =
(fis_gMF[fis gMFI[i][j]])(g_fisInput[i], fis gMFICoeff[i][j]);
¥

1
5

mt index = 0;
for (r =0;r <fis_gcR; ++1)
!
1
if (fis_gRType[r] =1)
f
L
fuzzyFires[r] = 1;
for (1=0; 1< fis_gel; ++1)

f
L

index = fis_gRI[r][1];
if (index > 0)

fuzzyFires[r] = fis_prod(fuzzyFires[r], fuzzyInput[i][index - 1]);
else if (index < 0)

fuzzyFires[r] = fis_prod(fuzzyFires[r], 1 - fuzzyInput[i][-index - 1]);
else

fuzzyFires[r] = fis_prod(fuzzyFires|r], 1);

fuzzyFires[r] = 0;
for 1=0;1< fis_gel; ++1)
{
index = fis_gRI[1][i];
if (index > 0)
fuzzyFires[r] = fis_probor(fuzzyFires[r], fuzzyInput[i][index - 1]);
else if (index < 0)
fuzzyFires[r] = fis_probor(fuzzyFires[t], 1 - fuzzyInput[i][-index - 1]);
else
fuzzyFires[r] = fis_probor(fuzzyFires[1], 0);
1

s

1
J

fuzzyFires[r] = fis gRWeight[r] * fuzzyFires[r];
sW += fuzzyFires[r];

if sW==0)
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{
L

for (0 =0; 0 <fis _gcO; ++0)

f
1

g_fisOutput[o] = ((fis_gOMax[o] + fis_gOMin[o]) / 2);

f
1
for (0 =0; o <fis_gcO; ++0)

{
1

FIS TYPE sWI=0.0;
for (j =0; j < fis. gOMFCount[o]; ++j)

f
L
fuzzyOutput[o][j] = fis gMFOCoeff[o][j][fis_gcI];
for 1=0;1< fis_gcl; ++1)
f
L

fuzzyOutput[o][j] += g_fisInput[i] * fis gMFOCoeff[o][j][i];

1
S

|
s

for 1 =0;r <fis_gcR; ++1)

mndex = fis gRO[r][0] - I;
sWI += fuzzyFires[r] * fuzzyOutput[o][index];

1
J

g fisOutput[o] =sWI/sW;
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