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Lampiran Codingan 

 
#define BLYNK_TEMPLATE_ID   "TMPL61OO8CTpB" 
#define BLYNK_TEMPLATE_NAME "Penyiraman Tanaman" 

#define BLYNK_AUTH_TOKEN    "05yFPCXuRq1z-TipzgmuBGmOPPVjRsOw" 

 

#include <WiFi.h> 

#include <WiFiClient.h> 

#include <BlynkSimpleEsp32.h> 

 

char ssid[] = "SOLIN_PROJECT"; 

char pass[] = "17AGUSTUS2025"; 

 

// ========== PIN ========== 

#define RELAY_PIN        14 

#define BUZZER_PIN       27 

#define WIFI_LED_PIN      2 

#define BLYNK_LED_PIN    25 

#define SOIL_SENSOR_PIN  34 

 

// ========== VIRTUAL PIN BLYNK ========== 

#define VPIN_MANUAL_RELAY  V0 

#define VPIN_TIMER_SLIDER  V1 

#define VPIN_START_TIMER   V2 

#define VPIN_STATUS        V3 

#define VPIN_KELEMBAPAN    V4 

#define VPIN_AUTO_MODE     V5 

 

// ========== KALIBRASI SENSOR (hasil pengukuran nyata) ========== 

#define SOIL_DRY_VALUE  4095   // ADC saat sensor di udara 

#define SOIL_WET_VALUE  2048   // ADC saat sensor dicelup air 

 

// Threshold + hysteresis untuk cegah relay nyala-mati terus 

#define KELEMBAPAN_MIN  60     // < 60%  → relay ON 

#define KELEMBAPAN_MAX  65     // >= 65% → relay OFF 

 

// ========== VARIABEL STATUS ========== 

bool relayStatus   = false; 

bool timerActive   = false; 

bool manualActive  = false; 

bool autoMode      = true; 

bool autoWatering  = false; 

 

int  timerMinutes     = 5; 

int  kelembapanPersen = 0; 

int  rawADC           = 0; 

 

unsigned long timerStartTime       = 0; 

unsigned long timerDuration        = 0; 

unsigned long manualStartTime      = 0; 

unsigned long lastStatusUpdate     = 0; 

unsigned long lastSensorRead       = 0; 

unsigned long lastReconnectAttempt = 0; 

 

const unsigned long manualMaxDuration    = 5  * 60 * 1000UL; 

const unsigned long SENSOR_READ_INTERVAL = 2000UL; 

const unsigned long reconnectInterval    = 30 * 1000UL; 



  

 

 

 

// ========== BUZZER ========== 

bool buzzerActive  = false; 

int  buzzerCount   = 0; 

unsigned long lastBuzzerTime = 0; 

 

// ============================================================ 

//  BACA SENSOR — rata-rata 10 sample untuk kurangi noise 

// ============================================================ 

int bacaKelembapan() { 

  long sum = 0; 

  for (int i = 0; i < 10; i++) { 

    sum += analogRead(SOIL_SENSOR_PIN); 

    delay(10); 

  } 

  rawADC = sum / 10; 

 

  // DRY (4095) → 0%,  WET (2048) → 100% 

  int persen = map(rawADC, SOIL_DRY_VALUE, SOIL_WET_VALUE, 0, 100); 

  persen = constrain(persen, 0, 100); 

 

  Serial.print("[SENSOR] RAW="); 

  Serial.print(rawADC); 

  Serial.print("  Kelembapan="); 

  Serial.print(persen); 

  Serial.println("%"); 

 

  return persen; 

} 

 

// ============================================================ 

//  RELAY & BUZZER 

// ============================================================ 

void setRelayState(bool state) { 

  relayStatus = state; 

  digitalWrite(RELAY_PIN, state ? LOW : HIGH); 

  startBuzzer(); 

  Blynk.virtualWrite(VPIN_MANUAL_RELAY, state ? 1 : 0); 

  updateStatusDisplay(); 

} 

 

void startBuzzer() { 

  buzzerActive   = true; 

  buzzerCount    = 0; 

  lastBuzzerTime = millis(); 

} 

 

void handleBuzzer() { 

  if (!buzzerActive) return; 

  if (millis() - lastBuzzerTime >= 300) { 

    if (buzzerCount < 2) { 

      digitalWrite(BUZZER_PIN, LOW); 

      delay(150); 

      digitalWrite(BUZZER_PIN, HIGH); 

      buzzerCount++; 

    } else { 

      buzzerActive = false; 

    } 

    lastBuzzerTime = millis(); 



  

 

 

  } 

} 

 

// ============================================================ 

//  STATUS DISPLAY 

// ============================================================ 

void updateStatusDisplay() { 

  String status = ""; 

 

  if (autoMode) { 

    status += "🤖 Mode: OTOMATIS\n"; 

    status += autoWatering ? "🚰 Sedang menyiram...\n" : "✅ Kelembapan OK\n"; 

  } else { 

    status += "🖐 Mode: MANUAL\n"; 

  } 

 

  status += "💧 Kelembapan: " + String(kelembapanPersen) + "%\n"; 

  status += "🌶 Target: >= " + String(KELEMBAPAN_MIN) + "%\n"; 

 

  if (timerActive) { 

    unsigned long elapsed   = millis() - timerStartTime; 

    unsigned long remaining = (timerDuration > elapsed) ? (timerDuration - elapsed) : 0; 

    status += "⏱ Timer: " + String(remaining / 60000) + "m " + 

              String((remaining % 60000) / 1000) + "s\n"; 

  } else if (manualActive) { 

    unsigned long elapsed   = millis() - manualStartTime; 

    unsigned long remaining = (manualMaxDuration > elapsed) ? (manualMaxDuration - elapsed) : 

0; 

    status += "🖐 Manual: " + String(remaining / 60000) + "m " + 

              String((remaining % 60000) / 1000) + "s\n"; 

  } 

 

  status += "WiFi: "  + String(WiFi.status() == WL_CONNECTED ? "ON" : "OFF"); 

  status += " | Blynk: " + String(Blynk.connected() ? "ON" : "OFF"); 

 

  Blynk.virtualWrite(VPIN_STATUS, status); 

} 

 

// ============================================================ 

//  LOGIKA OTOMATIS (hysteresis 60–65%) 

// ============================================================ 

void handleAutoMode() { 

  if (!autoMode)    return; 

  if (manualActive) return; 

  if (timerActive)  return; 

 

  if (kelembapanPersen < KELEMBAPAN_MIN && !relayStatus) { 

    autoWatering = true; 

    setRelayState(true); 

    Serial.println("[AUTO] Tanah kering! Relay ON."); 

  } else if (kelembapanPersen >= KELEMBAPAN_MAX && relayStatus && autoWatering) { 

    autoWatering = false; 

    setRelayState(false); 

    Serial.println("[AUTO] Kelembapan cukup. Relay OFF."); 

  } 

} 

 

// ============================================================ 



  

 

 

//  TIMER 

// ============================================================ 

void startWateringTimer() { 

  if (timerMinutes <= 0 || timerMinutes > 15) { 

    Blynk.virtualWrite(VPIN_START_TIMER, 0); 

    return; 

  } 

  autoWatering   = false; 

  manualActive   = false; 

  timerActive    = true; 

  timerStartTime = millis(); 

  timerDuration  = (unsigned long)timerMinutes * 60 * 1000UL; 

 

  setRelayState(true); 

  Blynk.virtualWrite(VPIN_START_TIMER, 0); 

  Serial.println("[TIMER] Dimulai: " + String(timerMinutes) + " menit."); 

} 

 

void stopWateringTimer() { 

  timerActive  = false; 

  autoWatering = false; 

  setRelayState(false); 

  Serial.println("[TIMER] Selesai. Relay OFF."); 

} 

 

void stopManualTimeout() { 

  manualActive = false; 

  autoWatering = false; 

  setRelayState(false); 

  Serial.println("[MANUAL] Timeout 5 menit. Relay OFF."); 

} 

 

// ============================================================ 

//  BLYNK CALLBACKS 

// ============================================================ 

BLYNK_WRITE(VPIN_MANUAL_RELAY) { 

  int val = param.asInt(); 

  if (timerActive) timerActive = false; 

  autoWatering = false; 

 

  if (val == 1) { 

    manualActive    = true; 

    manualStartTime = millis(); 

    setRelayState(true); 

    Serial.println("[MANUAL] Relay ON."); 

  } else { 

    manualActive = false; 

    setRelayState(false); 

    Serial.println("[MANUAL] Relay OFF."); 

  } 

} 

 

BLYNK_WRITE(VPIN_TIMER_SLIDER) { 

  timerMinutes = param.asInt(); 

  if (timerMinutes > 15) timerMinutes = 15; 

  updateStatusDisplay(); 

} 

 

BLYNK_WRITE(VPIN_START_TIMER) { 



  

 

 

  if (param.asInt() == 1) { 

    if (!timerActive && !manualActive) startWateringTimer(); 

    else Blynk.virtualWrite(VPIN_START_TIMER, 0); 

  } 

} 

 

BLYNK_WRITE(VPIN_AUTO_MODE) { 

  autoMode = param.asInt(); 

  if (!autoMode && autoWatering) { 

    autoWatering = false; 

    setRelayState(false); 

  } 

  Serial.println("[MODE] Auto: " + String(autoMode ? "ON" : "OFF")); 

  updateStatusDisplay(); 

} 

 

BLYNK_CONNECTED() { 

  digitalWrite(BLYNK_LED_PIN, HIGH); 

  Blynk.syncVirtual(VPIN_MANUAL_RELAY); 

  Blynk.syncVirtual(VPIN_TIMER_SLIDER); 

  Blynk.syncVirtual(VPIN_AUTO_MODE); 

  Blynk.virtualWrite(VPIN_TIMER_SLIDER, timerMinutes); 

  Blynk.virtualWrite(VPIN_AUTO_MODE, autoMode ? 1 : 0); 

  updateStatusDisplay(); 

  Serial.println("[BLYNK] Terhubung!"); 

} 

 

BLYNK_DISCONNECTED() { 

  digitalWrite(BLYNK_LED_PIN, LOW); 

  Serial.println("[BLYNK] Terputus."); 

} 

 

// ============================================================ 

//  SETUP 

// ============================================================ 

void setup() { 

  Serial.begin(115200); 

  Serial.println("\n=== Sistem Penyiraman Cabai ==="); 

  Serial.println("DRY=" + String(SOIL_DRY_VALUE) + "  WET=" + 

String(SOIL_WET_VALUE)); 

 

  pinMode(RELAY_PIN,     OUTPUT); digitalWrite(RELAY_PIN,     HIGH); 

  pinMode(BUZZER_PIN,    OUTPUT); digitalWrite(BUZZER_PIN,    HIGH); 

  pinMode(WIFI_LED_PIN,  OUTPUT); digitalWrite(WIFI_LED_PIN,  LOW); 

  pinMode(BLYNK_LED_PIN, OUTPUT); digitalWrite(BLYNK_LED_PIN, LOW); 

 

  WiFi.begin(ssid, pass); 

  Serial.print("Menghubungkan WiFi"); 

  int timeout = 0; 

  while (WiFi.status() != WL_CONNECTED && timeout < 20) { 

    delay(1000); 

    Serial.print("."); 

    timeout++; 

  } 

 

  if (WiFi.status() == WL_CONNECTED) { 

    digitalWrite(WIFI_LED_PIN, HIGH); 

    Serial.println("\nWiFi terhubung! IP: " + WiFi.localIP().toString()); 

    Blynk.begin(BLYNK_AUTH_TOKEN, ssid, pass); 



  

 

 

  } else { 

    Serial.println("\nGagal konek WiFi. Akan coba lagi otomatis..."); 

  } 

} 

 

// ============================================================ 

//  LOOP 

// ============================================================ 

void loop() { 

  digitalWrite(WIFI_LED_PIN, WiFi.status() == WL_CONNECTED ? HIGH : LOW); 

 

  if (WiFi.status() == WL_CONNECTED) { 

    Blynk.run(); 

    digitalWrite(BLYNK_LED_PIN, Blynk.connected() ? HIGH : LOW); 

 

    handleBuzzer(); 

 

    // Baca sensor tiap 2 detik 

    if (millis() - lastSensorRead >= SENSOR_READ_INTERVAL) { 

      kelembapanPersen = bacaKelembapan(); 

      Blynk.virtualWrite(VPIN_KELEMBAPAN, kelembapanPersen); 

      handleAutoMode(); 

      lastSensorRead = millis(); 

    } 

 

    // Cek timer selesai 

    if (timerActive && millis() - timerStartTime >= timerDuration) { 

      stopWateringTimer(); 

    } 

 

    // Cek timeout manual 

    if (manualActive && millis() - manualStartTime >= manualMaxDuration) { 

      stopManualTimeout(); 

    } 

 

    // Update status tiap 1 detik (hanya saat aktif) 

    if (millis() - lastStatusUpdate >= 1000) { 

      if (timerActive || manualActive || autoWatering) { 

        updateStatusDisplay(); 

      } 

      lastStatusUpdate = millis(); 

    } 

 

  } else { 

    digitalWrite(BLYNK_LED_PIN, LOW); 

    if (millis() - lastReconnectAttempt > reconnectInterval) { 

      Serial.println("[WIFI] Mencoba reconnect..."); 

      WiFi.reconnect(); 

      lastReconnectAttempt = millis(); 

    } 

  } 

 

  delay(100); 

} 

 
 


