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Sistem Kontrol Kelembaban pada Kumbung Jamur Tiram berbasis PID 

 

ABSTRAK 
 

Jamur tiram merupakan jamur yang proses pertumbuhannya dipengaruhi oleh 

faktor fisik yaitu kelembaban. Jamur tiram dapat tumbuh dengan baik pada 

kelembaban 80-90%. Masalah yang biasa dihadapi petani adalah 

pertumbuhan jamur yang kurang baik. Hal tersebut dikarenakan sulitnya 

melakukan kontrol kelembaban dengan cara konvensional. Oleh karena itu 

dibuatlah alat sistem kontrol kelembaban pada kumbung jamur menggunakan 

dua metode kontrol untuk mengontrol kelembaban yang ada di dalam kumbung 

dan untuk mengetahui perbandingan antara kontol Logika Fuzzy dan kontrol 

PID yang diterapkan pada kumbung jamur. Hasil pengujian kontrol PI dengan 

Kp =12,4 , Ti =30 , menghasilkan respon transien dengan delay time 18 detik, 

rise time selama 92 detik, overshoot 3,5 %, steady state error 1,07 %  dengan 

setpoint kelembaban 80%. Hasil pengujian kontrol Logika Fuzzy menghasilkan 

respon transien dengan delay time 18 detik, rise time selama 37 detik, overshoot 

2,5 %, steady state error 1,56 %  dengan setpoint kelembaban 80%. Kontrol 

Fuzzy memiliki nilai overshoot dan rise time yang lebih kecil dibandingkan 

dengan kontrol PI, akan tetapi kontrol PI memiliki steady state error yang lebih 

kecil. 

Kata Kunci :Jamur Tiram, Kumbung jamur, Kontrol, Kelembaban, Kontrol 

PID, Kontrol Logika Fuzzy 
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Sistem Kontrol Kelembaban pada Kumbung Jamur Tiram berbasis PID 

 

ABSTRACT 

Oyster mushroom can grow well when the relative humidity (RH) is around 80-90%. 

The common problem that oyster mushroom farmers face is oyster mushroom is not 

growing well. That problem usually caused by difficulty of controlling relative humidity 

by using the conventional ways. Because of that problem, humidity control system using 

two control methods are made. The test result of PI controller with parameter of Kp = 

12,4, Ki =30, produces transient response with time delay for 18 seconds, rise time 

about 92 seconds, overshoot about 3,5%. It has steady error around 1,07%. Fuzzy 

Logic Controller is also has good time response characteristics. It has steady state 

error about 1,526% and maximum overshoot of 2,5%. It takes about 37 seconds to 

reach 90% of its set point. PI controller is used as comparison. PI controller are only 

better in steady state error. 

Keywords: Oyster Mushroom, Fuzzy Logic Controller, PID Controller, Mamdani 

Method, Mushroom Cultivation Chamber 
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BAB I  

PENDAHULUAN 

1.1 Latar Belakang 

Pada budidaya jamur faktor fisik seperti kelembaban dan suhu berperan penting 

dalam proses pertumbuhan dan pembuahan jamur. Masalah yang biasa dihadapi petani 

adalah pertumbuhan jamur yang kurang baik. Hal tersebut dikarenakan sulitnya 

melakukan kontrol kelembaban dengan cara konvensional. Petani harus melakukan 

pengukuran suhu dan temperatur pada setiap kumbung yang ada. Jika petani mendapati 

suhu yang terlalu panas atau kelembaban yang terlalu rendah atau kering maka petani 

akan melakukan penyemprotan air. Hal akan menguras tenaga dan menyita waktu 

petani(Salsabila et al., 2020). 

Masalah lain yang dihadapi petani adalah kontaminasi kumbung budidaya 

jamur akibat masuknya spora jamur yang terbawa oleh angin atau terbawa oleh petani 

saat melakukan pengecekan  kondisi kumbung jamur. Kontaminasi spora jamur 

berpotensi menyebabkan kegagalan budidaya jamur. Beberapa jamur kontaminan 

seperti Mucor sp., Fusarium sp. dan Trichoderma sp. adalah penyebab tertinggi 

kegagalan budidaya jamur (Suada et al., 2015). 

Berdasarkan permasalahan yang telah disebutkan maka penulis merancang 

sistem kelembaban pada kumbung jamur. Sistem ini dapat mengendalikan kelembaban 

dan suhu kumbung jamur secara otomatis menggunakan sistem kontrol PID. 

kelembaban pada kumbung jamur akan dapat diatur sesuai dengan syarat tumbuh dari 

jamur yang akan ditanam didalam kumbung tersebut. 

1.2 Perumusan Masalah 

Berikut ini adalah rumusan masalah dalam penelitian ini: 

1. Bagaimana membuat rancang bangun sistem kontrol kelembaban pada kumbung 

jamur 

2. Bagaimana implementasi kontroler PID pada sistem pengendalian kelembaban 

kumbung jamur 
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1.3 Batasan Masalah 

Agar pembahasan penelitian ini tidak terlalu luas, maka perlu melakukan 

pembatasan permasalahan yang akan diteliti. Batasan masalah pada penelitian ini 

adalah: 

1. Penelitian terbatas pada proses pengendalian kelembaban. 

2. Jenis jamur yang digunakan pada penelitian ini adalah Jamur Tiram (Pleurotus 

Ostreatus) 

3. Fase pertumbuhan jamur yang diteliti adalah fase pembuahan 

4. Metode Tuning PID yang digunakan adalah metode Ziegler-Nichols I 

5. Tidak membahas pengaruh kelembaban terhadap hasil produktivitas baglog jamur 

tiram. 

 

1.4 Tujuan 

Adapun tujuan dari penelitian ini adalah: 

1. Mengontrol kelembaban pada kumbung jamur 70%-80%. 

2.  Mengetahui penerapan kontroler PID  dalam kelembaban pada kumbung jamur 

tiram. 

1.5 Luaran 

Luaran dari penelitian ini adalah: 

1. Laporan tugas akhir. 

2. Purwarupa sistem kontrol kelembaban kumbung jamur. 
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BAB V 
PENUTUP 

5.1 Kesimpulan 

Adapun kesimpulan yang dapat diambil dari hasil pengujian yang sudah 

dilakukan yaitu: 

 Berdasarkan hasil pengujian perbandingan kontrol P, PI dan PID didapatkan 

bahwa tipe kontrol PID dengan nilai Kp =26,66 , Ti = 18 dan Td =4,5, 

memiliki response transient yang lebih baik dibandingkan dengan kontroler P 

dengan nilai Kp = 22,22 da kontroller PI dengan nilai Kp =20 Td = 30. 

Kontroler PID memiliki rise time yang lebih kecil yaitu 68 detik, settling time 

yang lebih kecil 160 detik dan nilai steady state error yang lebih kecil yaitu 

0,84%. 

 Dari pengujian kontroler PID pada waktu yang berbeda yaitu pagi, siang , sore 

dan malam  didapat bahwa kontroler PID dapat menjaga nilai kelembaban 

pada kumbung sesuai dengan setpoint. 

 Pada pengujian peletakan baglog jamur pada kumbung, didapatkan bahwa 

pada hari ke-4 baglog jamur terlah tumbuh pinhead jamur dan hari ke 7  

baglog jamur sudah tumbuh tubuh  buah dan hari ke-8 tubuh buah jamur tiram 

telah membesar atau memasuki masa panen, dari pengujian tersebut 

didapatkan bahwa kumbung jamur yang dibuat dengan sistem kontrol 

kelembaban  dapat bekerja sesuai dengan yang diharapkan. 

5.2 Saran 

Dari hasil pengujian dan analisis yang dilakukan terdapat beberapa saran yang 

dapat meningkatkan dan membuat sistem pengendalian kelembaban pada kumbung 

jamur menjadi lebih baik yaitu: 

 Menggunakan sensor kelembaban yang lebih presisi dan akurat contohnya 

SHT-35. 

 Menambah kapasitas kumbung jamur agar dapat menampung baglog jamur 

yang lebih banyak. 
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 Menambah sistem pengisian air otomatis pada kotak air tempat pengabut. 
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Lampiran 2. Datasheet DHT-22 
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Lampiran 3. Datasheet Termometer dan Higrometer UNI-T UT-333 
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Lampiran 3. Kode Arduino 

#include <PID_v1.h> 

#include <Fuzzy.h> 

#include "DHT.h" 

#include "FS.h" 

#include <SPI.h> 

#include <TFT_eSPI.h>  

#include <OneWire.h> 

#include "icon.h" 

#include "Free_Fonts.h"   

#include <EEPROM.h> 

#define Mist_Pin 12 

#define fan_In_Pin 14 

#define fan_Ex_Pin 27 

#define DHTPIN 15 

#define DHTTYPE DHT22 

TFT_eSPI tft = TFT_eSPI(); 

DHT dht(DHTPIN, DHTTYPE); 

float humidity; 

float h = 0; 

int setHum; 

String incomingdata; 

const int mistmaker = 12; 

const int kipas_mist = 14; 

const int kipas_ex = 27; 

float setpointHumidity; // save to 0 EEPROM ADD 

int setController; 

int Controller;  //Save to 1 EEPROM  DD 
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//Millis Variable 

const long period_dht22 = 1000; 

const long period_fuzzy = 1000; 

unsigned long currentMillis = 0; 

unsigned long previousMillis1 = 0; 

unsigned long previousMillis2 = 0; 

unsigned long prevTime = 0; 

unsigned long currTime; 

 

// ================init Screen================= 

int currentPage = 0; 

uint16_t x = 0, y = 0;  

 

//Kalibrasi 

#define CALIBRATION_FILE "/TouchCalData1" 

#define REPEAT_CAL false 

#define EEPROM_SIZE 2 

 

//Deklarasi Parameter Output PWM Mikrokontroler 

const int Mist_PWM_Freq = 1000; 

const int Mist_PWM_Chan = 1; 

const int Mist_PWM_Res = 8; 

const int fan_PWM_Freq = 1000; 

const int fan_PWM_Chan = 0; 

const int fan_PWM_Res = 8; 

 

//Inisialisasi Kontroler Fuzzy Mamdani 
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Fuzzy *fuzzy = new Fuzzy(); 

int setpoint = 40; 

float Error = 0; 

float dError = 0; 

float previousError = 0; 

float output; 

 

/*-------FUZZY SETS------*/ 

//Fuzzy Input Error 

FuzzyInput *ErrorInput = new FuzzyInput(1); 

FuzzySet *NB1 = new FuzzySet(-1, -1, -0.5, -0.25); 

FuzzySet *NS1 = new FuzzySet(-0.5, -0.25, -0.25, 0); 

FuzzySet *Z1 = new FuzzySet(-0.25, 0, 0, 0.25); 

FuzzySet *PS1 = new FuzzySet(0, 0.25, 0.25, 0.5); 

FuzzySet *PB1 = new FuzzySet(0.25, 0.5, 1, 1); 

 

//Fuzzy Input dError 

FuzzyInput *dErrorInput = new FuzzyInput(2); 

FuzzySet *NB2 = new FuzzySet(-1, -1, -1, -0.5); 

FuzzySet *NS2 = new FuzzySet(-1, -0.5, -0.5, 0); 

FuzzySet *Z2 = new FuzzySet(-0.5, 0, 0, 0.5); 

FuzzySet *PS2 = new FuzzySet(0, 0.5, 0.5, 1); 

FuzzySet *PB2 = new FuzzySet(0.5, 1, 1, 1); 

 

//Fuzzy Output PWM 

FuzzyOutput *PWMoutput = new FuzzyOutput(1); 

FuzzySet *VS = new FuzzySet(0, 0, 25.5, 76.5); 

FuzzySet *S = new FuzzySet(25.5, 76.5, 76.5, 127.5); 
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FuzzySet *M = new FuzzySet(76.5, 127.5, 127.5, 178.5); 

FuzzySet *L = new FuzzySet(127.5, 178.5, 178.5, 229.5); 

FuzzySet *VL = new FuzzySet(178.5, 229.5, 255, 255); 

/*-------END OF FUZZY SETS------*/ 

 

//Deklarasi PID 

unsigned long timet; 

unsigned long previous =0; 

double Setpoint, Input, Output; 

double Kp=16.53, Ki=0.918,Kd=74.38;// PID 

//double Kp=12.4, Ki=0.413,Kd=0;// PI 

//double Kp=13.77, Ki=0,Kd=0; 

PID myPID(&Input, &Output, &Setpoint, Kp, Ki, Kd, DIRECT); 

 

void setup() { 

  Serial.begin(115200); 

  //EEPROM.begin(EEPROM_SIZE); 

  dht.begin(); 

  pwmSETUP(); 

  delay(100); 

  Input = (dht.readHumidity()-2.6); 

  Setpoint = 90; 

  myPID.SetMode(AUTOMATIC); 

 

  /*-----------INIT TFT-----------*/ 

  tft.init(); 

  tft.setRotation(1);  

  touch_calibrate(); 
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  Controller = EEPROM.read(0); 

  setpointHumidity = EEPROM.read(1); 

  //settingScreen(); 

  homeScreen(); 

  //Screen1(); 

  /*-----------END OF INIT TFT-----------*/ 

 

  /*-----------FUZZY OBJECTS-----------*/ 

  //FuzzyRuleConsequent 

  FuzzyRuleConsequent* thenPWMoutputVS = new FuzzyRuleConsequent();  

  thenPWMoutputVS->addOutput(VS);  

  FuzzyRuleConsequent* thenPWMoutputS = new FuzzyRuleConsequent(); 

  thenPWMoutputS->addOutput(S); 

  FuzzyRuleConsequent* thenPWMoutputM = new FuzzyRuleConsequent(); 

  thenPWMoutputM->addOutput(M); 

  FuzzyRuleConsequent* thenPWMoutputL = new FuzzyRuleConsequent(); 

  thenPWMoutputL->addOutput(L); 

  FuzzyRuleConsequent* thenPWMoutputVL = new FuzzyRuleConsequent(); 

  thenPWMoutputVL->addOutput(VL); 

  //Fuzzy Rules 

  //Rule 1 

  FuzzyRuleAntecedent *ifErrorInputNB1AndddErrorInputNB2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputNB1AndddErrorInputNB2->joinWithAND(NB1, NB2); 

  FuzzyRule *rule1 = new FuzzyRule(1, ifErrorInputNB1AndddErrorInputNB2, 
thenPWMoutputVS); 

  fuzzy->addFuzzyRule(rule1); 

  //Rule 2 
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  FuzzyRuleAntecedent *ifErrorInputNB1AnddErrorInputNS2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputNB1AnddErrorInputNS2->joinWithAND(NB1, NS2); 

  FuzzyRule *rule2 = new FuzzyRule(2, ifErrorInputNB1AnddErrorInputNS2, 
thenPWMoutputVS); 

  fuzzy->addFuzzyRule(rule2); 

  //Rule 3 

  FuzzyRuleAntecedent *ifErrorInputNB1AnddErrorInputZ2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputNB1AnddErrorInputZ2->joinWithAND(NB1, Z2); 

  FuzzyRule *rule3 = new FuzzyRule(3, ifErrorInputNB1AnddErrorInputZ2, 
thenPWMoutputVS); 

  fuzzy->addFuzzyRule(rule3); 

  //Rule 4 

  FuzzyRuleAntecedent *ifErrorInputNB1AnddErrorInputPS2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputNB1AnddErrorInputPS2->joinWithAND(NB1, PS2); 

  FuzzyRule *rule4 = new FuzzyRule(4, ifErrorInputNB1AnddErrorInputPS2, 
thenPWMoutputS); 

  fuzzy->addFuzzyRule(rule4); 

  //Rule 5 

  FuzzyRuleAntecedent *ifErrorInputNB1AnddErrorInputPB2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputNB1AnddErrorInputPB2->joinWithAND(NB1, PB2); 

  FuzzyRule *rule5 = new FuzzyRule(5, ifErrorInputNB1AnddErrorInputPB2, 
thenPWMoutputM); 

  fuzzy->addFuzzyRule(rule5); 

  //Rule 6 

  FuzzyRuleAntecedent *ifErrorInputNS1AnddErrorInputNB2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputNS1AnddErrorInputNB2->joinWithAND(NS1, NB2); 
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  FuzzyRule *rule6 = new FuzzyRule(6, ifErrorInputNS1AnddErrorInputNB2, 
thenPWMoutputVS); 

  fuzzy->addFuzzyRule(rule6); 

  //Rule 7 

  FuzzyRuleAntecedent *ifErrorInputNS1AnddErrorInputNS2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputNS1AnddErrorInputNS2->joinWithAND(NS1, NS2); 

 FuzzyRule *rule7 = new FuzzyRule(7, ifErrorInputNS1AnddErrorInputNS2, 
thenPWMoutputVS); 

  fuzzy->addFuzzyRule(rule7); 

  //Rule 8 

  FuzzyRuleAntecedent *ifErrorInputNS1AnddErrorInputZ2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputNS1AnddErrorInputZ2->joinWithAND(NS1, Z2); 

  FuzzyRule *rule8 = new FuzzyRule(8, ifErrorInputNS1AnddErrorInputZ2, 
thenPWMoutputVS); 

  fuzzy->addFuzzyRule(rule8); 

  //Rule 9 

  FuzzyRuleAntecedent *ifErrorInputNS1AnddErrorInputPS2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputNS1AnddErrorInputPS2->joinWithAND(NS1, PS2); 

  FuzzyRule *rule9 = new FuzzyRule(9, ifErrorInputNS1AnddErrorInputPS2, 
thenPWMoutputM); 

  fuzzy->addFuzzyRule(rule9); 

  //Rule 10 

  FuzzyRuleAntecedent *ifErrorInputNS1AnddErrorInputPB2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputNS1AnddErrorInputPB2->joinWithAND(NS1, PB2); 

  FuzzyRule *rule10 = new FuzzyRule(10, ifErrorInputNS1AnddErrorInputPB2, 
thenPWMoutputL); 

  fuzzy->addFuzzyRule(rule10); 

  //Rule 11 
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  FuzzyRuleAntecedent *ifErrorInputZ1AnddErrorInputNB2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputZ1AnddErrorInputNB2->joinWithAND(Z1, NB2); 

  FuzzyRule *rule11 = new FuzzyRule(11, ifErrorInputZ1AnddErrorInputNB2, 
thenPWMoutputVS); 

  fuzzy->addFuzzyRule(rule11); 

  //Rule 12 

  FuzzyRuleAntecedent *ifErrorInputZ1AnddErrorInputNS2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputZ1AnddErrorInputNS2->joinWithAND(Z1, NS2); 

  FuzzyRule *rule12 = new FuzzyRule(12, ifErrorInputZ1AnddErrorInputNS2, 
thenPWMoutputS); 

  fuzzy->addFuzzyRule(rule12); 

  //Rule 13 

  FuzzyRuleAntecedent *ifErrorInputZ1AnddErrorInputZ2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputZ1AnddErrorInputZ2->joinWithAND(Z1, Z2); 

  FuzzyRule *rule13 = new FuzzyRule(13, ifErrorInputZ1AnddErrorInputZ2, 
thenPWMoutputS); 

  fuzzy->addFuzzyRule(rule13); 

  //Rule 14 

  FuzzyRuleAntecedent *ifErrorInputZ1AnddErrorInputPS2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputZ1AnddErrorInputPS2->joinWithAND(Z1, PS2); 

  FuzzyRule *rule14 = new FuzzyRule(14, ifErrorInputZ1AnddErrorInputPS2, 
thenPWMoutputL); 

  fuzzy->addFuzzyRule(rule14); 

  //Rule 15 

  FuzzyRuleAntecedent *ifErrorInputZ1AnddErrorInputPB2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputZ1AnddErrorInputPB2->joinWithAND(Z1, PB2); 



62 

Politeknik Negeri Jakarta 

  FuzzyRule *rule15 = new FuzzyRule(15, ifErrorInputZ1AnddErrorInputPB2, 
thenPWMoutputVL); 

  fuzzy->addFuzzyRule(rule15); 

  //Rule 16 

  FuzzyRuleAntecedent *ifErrorInputPS1AnddErrorInputNB2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputPS1AnddErrorInputNB2->joinWithAND(PS1, NB2); 

  FuzzyRule *rule16 = new FuzzyRule(16, ifErrorInputPS1AnddErrorInputNB2, 
thenPWMoutputS); 

  fuzzy->addFuzzyRule(rule16); 

  //Rule 17 

  FuzzyRuleAntecedent *ifErrorInputPS1AnddErrorInputNS2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputPS1AnddErrorInputNS2->joinWithAND(PS1, NS2); 

  FuzzyRule *rule17 = new FuzzyRule(17, ifErrorInputPS1AnddErrorInputNS2, 
thenPWMoutputVL); 

  fuzzy->addFuzzyRule(rule17); 

  //Rule 18 

  FuzzyRuleAntecedent *ifErrorInputPS1AnddErrorInputZ2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputPS1AnddErrorInputZ2->joinWithAND(PS1, Z2); 

  FuzzyRule *rule18 = new FuzzyRule(18, ifErrorInputPS1AnddErrorInputZ2, 
thenPWMoutputL); 

  fuzzy->addFuzzyRule(rule18); 

  //Rule 19 

  FuzzyRuleAntecedent *ifErrorInputPS1AnddErrorInputPS2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputPS1AnddErrorInputPS2->joinWithAND(PS1, PS2); 

  FuzzyRule *rule19 = new FuzzyRule(19, ifErrorInputPS1AnddErrorInputPS2, 
thenPWMoutputVL); 

  fuzzy->addFuzzyRule(rule19); 

  //Rule 20 
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  FuzzyRuleAntecedent *ifErrorInputPS1AnddErrorInputPB2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputPS1AnddErrorInputPB2->joinWithAND(PS1, PB2); 

  FuzzyRule *rule20 = new FuzzyRule(20, ifErrorInputPS1AnddErrorInputPB2, 
thenPWMoutputVL); 

  fuzzy->addFuzzyRule(rule20); 

  //Rule 21 

  FuzzyRuleAntecedent *ifErrorInputPB1AnddErrorInputNB2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputPB1AnddErrorInputNB2->joinWithAND(PB1, NB2); 

  FuzzyRule *rule21 = new FuzzyRule(21, ifErrorInputPB1AnddErrorInputNB2, 
thenPWMoutputM); 

  fuzzy->addFuzzyRule(rule21); 

  //Rule 22 

  FuzzyRuleAntecedent *ifErrorInputPB1AnddErrorInputNS2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputPB1AnddErrorInputNS2->joinWithAND(PB1, NS2); 

  FuzzyRule *rule22 = new FuzzyRule(22, ifErrorInputPB1AnddErrorInputNS2, 
thenPWMoutputL); 

  fuzzy->addFuzzyRule(rule22); 

  //Rule 23 

  FuzzyRuleAntecedent *ifErrorInputPB1AnddErrorInputZ2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputPB1AnddErrorInputZ2->joinWithAND(PB1, Z2); 

  FuzzyRule *rule23 = new FuzzyRule(23, ifErrorInputPB1AnddErrorInputZ2, 
thenPWMoutputVL); 

  fuzzy->addFuzzyRule(rule23); 

  //Rule 24 

  FuzzyRuleAntecedent *ifErrorInputPB1AnddErrorInputPS2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputPB1AnddErrorInputPS2->joinWithAND(PB1, PS2); 
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  FuzzyRule *rule24 = new FuzzyRule(24, ifErrorInputPB1AnddErrorInputPS2, 
thenPWMoutputVL); 

  fuzzy->addFuzzyRule(rule24); 

  //Rule 25 

  FuzzyRuleAntecedent *ifErrorInputPB1AnddErrorInputPB2 = new 
FuzzyRuleAntecedent(); 

  ifErrorInputPB1AnddErrorInputPB2->joinWithAND(PB1, PB2); 

  FuzzyRule *rule25 = new FuzzyRule(25, ifErrorInputPB1AnddErrorInputPB2, 
thenPWMoutputVL); 

  fuzzy->addFuzzyRule(rule25); 

  /*--------END OF FUZZY OBJECTS--------*/ 

} 

 

void pwmSETUP(){ 

  ledcSetup(Mist_PWM_Chan, Mist_PWM_Freq,Mist_PWM_Res); 

  ledcAttachPin(Mist_Pin,Mist_PWM_Chan); 

  ledcAttachPin(fan_In_Pin,Mist_PWM_Chan); 

  ledcSetup(fan_PWM_Chan, fan_PWM_Freq,fan_PWM_Res); 

  ledcAttachPin(fan_Ex_Pin,fan_PWM_Chan); 

} 

/* 

void pwmSETUP(){ 

  ledcSetup(0, 1000, 8); 

  ledcSetup(1, 1000, 8); 

  ledcSetup(2, 1000, 8); 

  ledcAttachPin(mistmaker, 0); 

  ledcAttachPin(kipas_mist, 1); 

  ledcAttachPin(kipas_ex, 2); 

  ledcWrite(0, 0); //mist 
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  ledcWrite(1, 0); //kipas_mist 

  ledcWrite(2, 255); //exhaust fan always at maximum speed 

} 

*/ 

void loop_PID(){ 

  unsigned long timet = millis(); 

  myPID.SetSampleTime(10); 

  ledcWrite(fan_PWM_Chan,255); 

  Input = dht.readHumidity(); 

  myPID.Compute(); 

  ledcWrite(Mist_PWM_Chan,Output); 

   

  timet = millis(); 

 

  if (timet -previous >=1000){ 

  Serial.print(Input); 

  Serial.print(","); 

  Serial.println(Setpoint); 

  previous = timet ; 

  } 

} 

void loadFuzzySets(){ 

  ErrorInput->addFuzzySet(NB1); 

  ErrorInput->addFuzzySet(NS1); 

  ErrorInput->addFuzzySet(Z1); 

  ErrorInput->addFuzzySet(PS1); 

  ErrorInput->addFuzzySet(PB1); 

  fuzzy->addFuzzyInput(ErrorInput); 
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  dErrorInput->addFuzzySet(NB2); 

  dErrorInput->addFuzzySet(NS2); 

  dErrorInput->addFuzzySet(Z2); 

  dErrorInput->addFuzzySet(PS2); 

  dErrorInput->addFuzzySet(PB2); 

  fuzzy->addFuzzyInput(dErrorInput); 

  PWMoutput->addFuzzySet(VS); 

  PWMoutput->addFuzzySet(S); 

  PWMoutput->addFuzzySet(M); 

  PWMoutput->addFuzzySet(L); 

  PWMoutput->addFuzzySet(VL); 

  fuzzy->addFuzzyOutput(PWMoutput); 

} 

void calculate_Error_dError() { 

  if(currentMillis - previousMillis1 >= period_dht22){ 

    previousMillis1 = currentMillis; 

    //Read  

    h = dht.readHumidity()-2.6; 

    Error = setHum - h; 

     

    dError = Error - previousError; 

    Serial.print(h,2); 

    //Serial.print("\t"); 

    Serial.print(","); 

    Serial.print(setHum); 

    Serial.print(","); 

    //Serial.print("\t"); 
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  } 

  previousError = Error; 

} 

void loop_FLC(){ 

  currentMillis = millis(); 

  if(Serial.available()>0){ 

    incomingdata = Serial.readString(); 

    Serial.println(incomingdata); 

    setpoint = incomingdata.toInt(); 

  } 

  calculate_Error_dError(); 

  if(currentMillis - previousMillis2 >= period_fuzzy){ 

    previousMillis2 = currentMillis; 

    float input1 = Error; 

    float input2 = dError; 

    fuzzy->setInput(1, input1); 

    fuzzy->setInput(2, input2); 

    fuzzy->fuzzify(); 

    output = fuzzy->defuzzify(1); 

    ledcWrite(Mist_PWM_Chan, output); //mistmaker 

    ledcWrite(fan_PWM_Chan, output); //top fan 

    Serial.print(output); //PWM 

    Serial.print(","); 

    Serial.print(Error); 

    Serial.print(","); 

    Serial.println(dError); 

  } 

} 
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void loop(void) { 

  Serial.println(EEPROM.read(0)); 

  Serial.println(EEPROM.read(1)); 

  currTime = millis(); 

  humidity =(setpointHumidity + random(1,500)/100 ); 

  

switch (currentPage){ 

  case 0: 

  if (currTime - prevTime >=1000){ 

  tft.setFreeFont(&FreeSansBold24pt7b); 

  tft.setTextColor(TFT_BLACK, TFT_WHITE, true); 

  tft.setTextDatum(BR_DATUM); 

  tft.drawFloat(humidity,1, 105,180, GFXFF); // Humidity Val 

  prevTime = currTime; 

  } 

 

  if (tft.getTouch(&x,&y)){ 

  if((x>=0) && (x<=50) &&(y>= 190) && (y<=240)){  

  delay(100); 

    currentPage = 1; 

    settingScreen(); 

    } 

  } 

  break; 

  case 1: 

  if (tft.getTouch(&x,&y)){ 

  if((x>=0) && (x<=50) &&(y>= 190) && (y<=240)){  
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    delay(100); 

    currentPage = 0; 

    homeScreen(); 

    } 

  else if((x>=20) && (x<=130) &&(y>= 90) && (y<=130)){ 

    setController = 1; 

    PID_Button(); 

    loop_PID(); 

    } 

  else if((x>=20) && (x<=130) &&(y>= 140) && (y<=180)){ 

    setController = 2; 

    FLC_Button(); 

    loop_FLC(); 

    } 

     

  else if((x>=270) && (x<=310) &&(y>= 90) && (y<=130)){ 

    setHum++; 

    if(setHum >=99){setHum = 99;} 

    Plus_Button(); 

     

    } 

  else if((x>=270) && (x<=310) &&(y>= 140) && (y<=180)){ 

    setHum--; 

    if(setHum <=50){setHum = 50;}     

    Min_Button(); 

    } 

  else if((x>=100) && (x<=190) &&(y>= 200) && (y<=235)){ 

    Controller =0; 
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    currentPage = 0;  

    homeScreen();  

    } 

  else if((x>=220) && (x<=310) &&(y>= 200) && (y<=235)){ 

    if (!(EEPROM.read(0)==setController)){ 

      EEPROM.write(0,setController); 

      EEPROM.commit(); 

      Serial.println("Berhasil disimpan ke Memori"); 

      } 

 

    Controller = setController; 

    setpointHumidity =setHum; 

    currentPage = 0; 

    homeScreen(); 

    delay(10);}} 

  break;  } 
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