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Lampiran 1 Surat Kesediaan Membimbing TA Pembimbing 1 
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Lampiran 2 Surat Kesediaan Membimbing TA Pembimbing 2 
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Lampiran 3 Surat Observasi 
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Lampiran 4 Source Code 

#include <ESP8266WiFi.h> 

#include <WiFiManager.h> 

#include <FirebaseESP8266.h> 

#include <DHT.h> 

#include <NTPClient.h> 

#include <WiFiUdp.h> 

#include <Wire.h> 

#include <LiquidCrystal_I2C.h> 

 

// ------------------- Konfigurasi ------------------- 

#define API_KEY       "AIzaSyDBDhHvlHfWccCqz6BzCwsEidyGXCIZQjs" 

#define DATABASE_URL  "https://simota-app-default-rtdb.asia-

southeast1.firebasedatabase.app/" 

 

#define DHTPIN        D7 

#define DHTTYPE       DHT22 

#define POMPA_PIN     D5 

#define SOIL_PIN      A0 

 

#define RELAY_ON      LOW 

#define RELAY_OFF     HIGH 

 

const long utcOffsetInSeconds = 25200; // GMT+7 

 

// ------------------- LCD ------------------- 

#define LCD_ADDRESS 0x27 

#define LCD_COLUMNS 16 

#define LCD_ROWS    2 

 

LiquidCrystal_I2C lcd(LCD_ADDRESS, LCD_COLUMNS, LCD_ROWS); 

 

// ------------------- Objek Library ------------------- 

DHT dht(DHTPIN, DHTTYPE); 

FirebaseData fbdo; 

FirebaseAuth auth; 

FirebaseConfig config; 

WiFiUDP ntpUDP; 

NTPClient timeClient(ntpUDP, "id.pool.ntp.org", 

utcOffsetInSeconds); 

 

// ------------------- Variabel Global ------------------- 

float suhu, kelembapan; 

int nilaiKelembapanTanah = 0; 

String waktu, jadwalPagi, jadwalSore; 

bool pompaPagiAktif = false; 

bool pompaSoreAktif = false; 

 

bool pompaAktif = false; 

unsigned long pompaStartTime = 0; 

const unsigned long durasiPompa = 10000; // 10 detik 

 

// ------------------- Setup ------------------- 

void setup() { 

  Serial.begin(115200); 
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dht.begin(); 

  pinMode(POMPA_PIN, OUTPUT); digitalWrite(POMPA_PIN, RELAY_OFF); 

 

  lcd.init(); 

  lcd.backlight(); 

  lcd.setCursor(0, 0); 

  lcd.print("Inisialisasi..."); 

 

  WiFiManager wm; 

  bool res = wm.autoConnect("Simota Wifi", "12345678"); 

 

  if (!res) { 

    Serial.println("Gagal terhubung ke WiFi, restart ESP..."); 

    delay(3000); 

    ESP.restart(); 

  } else { 

    Serial.println("WiFi terhubung!"); 

    Serial.println(WiFi.localIP()); 

  } 

 

  config.api_key = API_KEY; 

  config.database_url = DATABASE_URL; 

 

  if (Firebase.signUp(&config, &auth, "", "")) { 

    Serial.println("Sign-in anonim berhasil."); 

  } else { 

    Serial.printf("Gagal sign-up: %s\n", 

config.signer.signupError.message.c_str()); 

  } 

Firebase.begin(&config, &auth); 

  Firebase.reconnectWiFi(true); 

 

  timeClient.begin(); 

} 

 

// ------------------- Loop ------------------- 

void loop() { 

  bacaSensorTanah(); 

  updateSensorData(); 

  ambilJadwal(); 

  updateWaktu(); 

 

  if (!pompaAktif) { 

    if (waktu == jadwalPagi && !pompaPagiAktif) { 

      nyalakanPompa("Pagi"); 

      pompaPagiAktif = true; 

    } else if (waktu == jadwalSore && !pompaSoreAktif) { 

      nyalakanPompa("Sore"); 

      pompaSoreAktif = true; 

    } else { 

      if (waktu != jadwalPagi) pompaPagiAktif = false; 

      if (waktu != jadwalSore) pompaSoreAktif = false; 

    } 

  } 

 

  if (pompaAktif && (millis() - pompaStartTime >= durasiPompa)) { 
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digitalWrite(POMPA_PIN, RELAY_OFF); 

pompaAktif = false; 

    Serial.println("Pompa dimatikan."); 

  } 

 

  delay(100); 

} 

 

// ------------------- Fungsi ------------------- 

void bacaSensorTanah() { 

  nilaiKelembapanTanah = analogRead(SOIL_PIN); 

  int persenKelembapan = map(nilaiKelembapanTanah, 1023, 0, 0, 

100); 

 

  Serial.print("Kelembapan Tanah (raw): "); 

  Serial.print(nilaiKelembapanTanah); 

  Serial.print(" | Persen: "); 

  Serial.print(persenKelembapan); 

  Serial.println(" %"); 

 

  if (Firebase.setInt(fbdo, "/data/kelembapanTanah", 

persenKelembapan)) { 

    Serial.println("Kelembapan tanah berhasil dikirim."); 

  } else { 

    Serial.println("Gagal kirim kelembapan tanah: " + 

fbdo.errorReason()); 

  } 

} 

 

void updateSensorData() { 

  suhu = dht.readTemperature(); 

  kelembapan = dht.readHumidity()bool dhtError = false; 

 

  if (isnan(suhu) || isnan(kelembapan)) { 

    Serial.println("Gagal membaca dari sensor DHT"); 

    suhu = 0; 

    kelembapan = 0; 

    dhtError = true; 

  } 

 

  Serial.printf("Suhu: %.2f °C, Kelembapan Udara: %.2f %%\n", 

suhu, kelembapan); 

 

  // Tampilkan di LCD 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("S:"); 

  lcd.print(suhu, 1); 

  lcd.print((char)223); // derajat 

  lcd.print("C H:"); 

  lcd.print(kelembapan, 0); 

  lcd.print("%"); 

 

  lcd.setCursor(0, 1); 

  lcd.print("Status OK      "); 
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if (!dhtError) { 

    if (Firebase.setFloat(fbdo, "/data/suhu", suhu)) { 

      Serial.println("Suhu berhasil dikirim."); } else { 

      Serial.println("Gagal kirim suhu: " + fbdo.errorReason()); 

    } 

 

    if (Firebase.setFloat(fbdo, "/data/kelembapanUdara", 

kelembapan)) { 

      Serial.println("Kelembapan udara berhasil dikirim."); 

    } else { 

      Serial.println("Gagal kirim kelembapan udara: " + 

fbdo.errorReason()); 

    } 

  } 

} 

 

void ambilJadwal() { 

  if (Firebase.getString(fbdo, "/jadwal/jadwalPagi") && 

fbdo.dataType() == "string") { 

    jadwalPagi = fbdo.stringData(); 

    Serial.println("Jadwal Pagi: " + jadwalPagi); 

  } else { 

    Serial.println("Gagal ambil jadwal pagi: " + 

fbdo.errorReason()); 

  } 

 

  if (Firebase.getString(fbdo, "/jadwal/jadwalSore") && 

fbdo.dataType() == "string") { 

    jadwalSore = fbdo.stringData(); 

    Serial.println("Jadwal Sore: " + jadwalSore); 

  } else { 

    Serial.println("Gagal ambil jadwal sore: " + 

fbdo.errorReason()); 

  } 

}void updateWaktu() { 

  timeClient.update(); 

 

  int jam = timeClient.getHours(); 

  int menit = timeClient.getMinutes(); 

 

  char buffer[6]; 

  snprintf(buffer, sizeof(buffer), "%02d:%02d", jam, menit); 

  waktu = String(buffer); 

 

  Serial.println("Waktu sekarang: " + waktu); 

} 

 

void nyalakanPompa(const String& waktuPompa) { 

  digitalWrite(POMPA_PIN, RELAY_ON); 

  pompaAktif = true; 

  pompaStartTime = millis(); 

  Serial.println("Pompa " + waktuPompa + " dinyalakan."); 

} 
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Lampiran 5 Foto Dokumentasi   
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Lampiran 6 Surat Diperbolehkan Observasi 
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Lampiran 7 Buku Bimbingan Tugas Akhir 
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