
#define BLYNK_TEMPLATE_ID "TMPL6tP3BEeOi" 

#define BLYNK_TEMPLATE_NAME "Akuarium" 

#define BLYNK_AUTH_TOKEN "3kQYp-h-ihBmwfs-09TSI3kKTFx7hdlY" 

 

#define BLYNK_PRINT Serial 

 

#include <WiFi.h> 

#include <BlynkSimpleEsp32.h> 

#include <Fuzzy.h> 

 

char auth[] = BLYNK_AUTH_TOKEN; 

char ssid[] = "acel"; 

char pass[] = "acel.123"; 

 

const int ph_Pin = 34; 

const int turbidity_Pin = 32; 

const int relay_Pin = 12; 

 

float PH4 = 3.3; 

float PH7 = 2.8; 

float PH10 = 2.4; 

 

const float maxVoltage = 3.3; 

const int adcResolution = 4095; 

 

// Inisialisasi objek Fuzzy 

Fuzzy* fuzzy = new Fuzzy(); 

 

void setupFuzzyLogic() { 

  // Definisi variabel fuzzy untuk pH 

  FuzzySet* pH_asam = new FuzzySet(0, 1, 1, 4); 

  FuzzySet* pH_netral = new FuzzySet(6, 6.5, 7.5, 8); 

  FuzzySet* pH_basa = new FuzzySet(9, 12, 14, 14); 

  FuzzyInput* pH_input = new FuzzyInput(1); 

  pH_input->addFuzzySet(pH_asam); 

  pH_input->addFuzzySet(pH_netral); 

  pH_input->addFuzzySet(pH_basa); 

  fuzzy->addFuzzyInput(pH_input); 

 

  // Definisi variabel fuzzy untuk kekeruhan 

  FuzzySet* turbidity_jernih = new FuzzySet(0, 1000, 2000, 4000); 

  FuzzySet* turbidity_keruh = new FuzzySet(3000, 6000, 8000, 

10000); 

  FuzzyInput* turbidity_input = new FuzzyInput(2); 

  turbidity_input->addFuzzySet(turbidity_jernih); 



  turbidity_input->addFuzzySet(turbidity_keruh); 

  fuzzy->addFuzzyInput(turbidity_input); 

 

  // Definisi variabel fuzzy untuk kualitas air 

  FuzzySet* quality_very_bad = new FuzzySet(0, 10, 10, 25); 

  FuzzySet* quality_bad = new FuzzySet(20, 30, 30, 50); 

  FuzzySet* quality_medium = new FuzzySet(45, 55, 55, 70); 

  FuzzySet* quality_good = new FuzzySet(65, 80, 80, 100); 

  FuzzyOutput* quality_output = new FuzzyOutput(1); 

  rule1 = apply_implication(ph_asam, turbidity_keruh)  # Sangat 

Buruk 

    rule2 = apply_implication(ph_asam, turbidity_jernih)  # Buruk 

    rule3 = apply_implication(ph_netral, turbidity_keruh)  # Sedang 

    rule4 = apply_implication(ph_netral, turbidity_jernih)  # Baik 

    rule5 = apply_implication(ph_basa, turbidity_keruh)  # Buruk 

    rule6 = apply_implication(ph_basa, turbidity_jernih)  # Sedang 

 

  // Aturan fuzzy 

  def apply_implication(mu_ph, mu_turbidity): 

    return min(mu_ph, mu_turbidity) 

 

void setup() { 

  Serial.begin(115200); 

  Blynk.begin(auth, ssid, pass); 

 

  pinMode(ph_Pin, INPUT); 

  pinMode(turbidity_Pin, INPUT); 

  pinMode(relay_Pin, OUTPUT); 

  digitalWrite(relay_Pin, LOW); 

 

  setupFuzzyLogic(); 

} 

 

void loop() { 

  if (!Blynk.connected()) { 

    Blynk.connect(); 

  } 

  Blynk.run(); 

   

  int analogValuePH = analogRead(ph_Pin); 

  float voltagePH = (maxVoltage / adcResolution) * analogValuePH; 

 

  float phStep1 = (PH4 - PH7) / (7.0 - 4.0); 

  float phStep2 = (PH7 - PH10) / (10.0 - 7.0); 



 

  float pH; 

  if (voltagePH >= PH7) { 

    pH = 7.00 + ((PH7 - voltagePH) / phStep1); 

  } else { 

    pH = 7.00 + ((PH7 - voltagePH) / phStep2); 

  } 

 

  int analogValueTurbidity = analogRead(turbidity_Pin); 

 

  Blynk.virtualWrite(V0, pH); 

 

  // Mengatur input fuzzy 

  fuzzy->setInput(1, pH); 

  fuzzy->setInput(2, analogValueTurbidity); 

 

  // Melakukan evaluasi fuzzy 

  fuzzy->fuzzify(); 

 

  // Mendapatkan output fuzzy 

  float waterQuality = fuzzy->defuzzify(1); 

 

  // Menentukan kualitas air 

  String keadaanAir; 

  if (waterQuality <= 25) { 

    keadaanAir = "Sangat Buruk"; 

  } else if (waterQuality <= 50) { 

    keadaanAir = "Buruk"; 

  } else if (waterQuality <= 75) { 

    keadaanAir = "Sedang"; 

  } else { 

    keadaanAir = "Baik"; 

  } 

 

  Blynk.virtualWrite(V4, keadaanAir); 

 

  // Menampilkan hasil di Blynk 

} 

 

 

 

 

 

 

 



 def defuzzify_centroid(x_values, membership_values): 

    numerator = sum(x * mu for x, mu in zip(x_values, 

membership_values)) 

    denominator = sum(membership_values) 

    return numerator / denominator if denominator != 0 else 0 

 

    def fuzzy_water_quality(ph, turbidity): 

    # Fuzzifikasi 

    ph_asam = mu_ph_asam(ph) 

    ph_netral = mu_ph_netral(ph) 

    ph_basa = mu_ph_basa(ph) 

     

    turbidity_jernih = mu_turbidity_jernih(turbidity) 

    turbidity_keruh = mu_turbidity_keruh(turbidity) 

     

    # Aplikasi fungsi implikasi dan komposisi aturan 

    rule1 = apply_implication(ph_asam, turbidity_keruh)  # Sangat 

Buruk 

    rule2 = apply_implication(ph_asam, turbidity_jernih)  # Buruk 

    rule3 = apply_implication(ph_netral, turbidity_keruh)  # Sedang 

    rule4 = apply_implication(ph_netral, turbidity_jernih)  # Baik 

    rule5 = apply_implication(ph_basa, turbidity_keruh)  # Buruk 

    rule6 = apply_implication(ph_basa, turbidity_jernih)  # Sedang 

     

    # Defuzzifikasi 

    x_values = [12.5, 35, 60, 82.5]  # Nilai tengah untuk setiap 

kategori kualitas air 

    membership_values = [max(rule1, rule2), max(rule2, rule5), 

max(rule3, rule6), rule4] 

     

    water_quality = defuzzify_centroid(x_values, membership_values) 

     

    return water_quality 

 

 



  





 

 



 

 



 



 



 

 



 



 

 



 

 



 


