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Lampiran 1 Surat Kesediaan Pembimbing 
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Lampiran 2 Surat Izin Observasi 
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Lampiran 3 Dokumentasi Observasi 
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Lampiran 4 Script Code Arduino IDE 

#include <LiquidCrystal_I2C.h> 
#include <Adafruit_Sensor.h> 
#include <ArduinoJson.h> 
#include <Wire.h> 
#include <DHT.h> 
#include <EEPROM.h> 
#include <ESP8266WiFi.h> 
#include <ESP8266HTTPClient.h> 
#include <WiFiUdp.h> 
#include <NTPClient.h> 
 
// Inisialisasi 
LiquidCrystal_I2C lcd(0x27, 16, 2); 
 
DHT dht(D4, DHT22); 
WiFiUDP ntpUDP; 
NTPClient timeClient(ntpUDP, "pool.ntp.org", 25200, 60000);  // 
GMT+7 (Asia/Jakarta) 
 
// Pin 
#define RELAY_SIRAM D6 
#define RELAY_NUTRISI D7 
#define SOIL_MOISTURE_PIN A0 
#define LED_MERAH D0 
#define LED_KUNING D3 
#define LED_HIJAU D8 
#define LDR_PIN D5 
 
// WiFi 
const char* ssid = "vivo"; 
const char* password = "1234567890"; 
// API 
const char* urlApiSuhu = 
"http://ta2025.my.id/api/dashboard/insert/"; 
const char* urlApiPenyiramanUpdate = 
"http://ta2025.my.id/api/penyiraman/update"; 
const char* urlApiPenyiramanStatus = 
"http://ta2025.my.id/api/penyiraman/status"; 
const char* urlApiPenutrisianStatus = 
"http://ta2025.my.id/api/penutrisian/status"; 
const char* urlApiPenutrisianJadwal = 
"http://ta2025.my.id/api/penutrisian/jadwal"; 
const char* api_key = "abcd4321"; 
const char* api_key_siram = "abcd0000"; 
const char* api_key_nutrisi = "abcd1111"; 
unsigned long lastSendsiram = 0; 
const unsigned long intervalsiram = 60000; 
unsigned long previousMillisJadwal = 0; 
const unsigned long intervalCekJadwal = 60000;   
bool pompaNutrisiMenyala = false; 
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unsigned long waktuPompaNutrisiMenyala = 0; 
const unsigned long durasiPompaNutrisi = 10000;  String 
currentModeSiram = "manual"; 
String currentStatusSiram = "OFF"; 
String currentModeNutrisi = "manual"; 
String currentStatusNutrisi = "OFF"; 
 
void connectToWiFi() { 
  lcd.clear(); 
  lcd.setCursor(0, 0); 
  lcd.print("Menghubungkan"); 
  WiFi.begin(ssid, password); 
  while (WiFi.status() != WL_CONNECTED) { 
    delay(500); 
    lcd.setCursor(0, 1); 
    lcd.print("."); 
  } 
  lcd.clear(); 
  lcd.setCursor(0, 0); 
  lcd.print("WiFi Terhubung"); 
  lcd.setCursor(0, 1); 
  lcd.print(WiFi.localIP()); 
  delay(2000); 
} 
void kirimDataSuhuKelembapan(float suhu, int intensitasLDR, int 
kelembapanUdara, int kelembapanTanah) { 
  if (WiFi.status() != WL_CONNECTED) return; 
  WiFiClient client; 
  HTTPClient http; 
  http.begin(client, urlApiSuhu); 
  http.addHeader("Content-Type", "application/json"); 
  StaticJsonDocument<256> doc; 
  doc["api_key"] = api_key; 
  doc["suhu"] = suhu; 
  doc["ldr"] = intensitasLDR; 
  doc["udara"] = kelembapanUdara;  // ✅ nama disesuaikan 
  doc["ktanah"] = kelembapanTanah; 
  String payload; 
  serializeJson(doc, payload); 

  Serial.println("귌귍귎귏 Payload Dikirim:"); 
  Serial.println(payload);  // ✅ Ini sekarang tidak error 
  http.POST(payload); 
  http.end(); 
} 
void kirimDatasiram(String mode, String status) { 
  if (WiFi.status() != WL_CONNECTED) return; 
  WiFiClient client; 
  HTTPClient http; 
  http.begin(client, urlApiPenyiramanUpdate); 
  http.addHeader("Content-Type", "application/json"); 
  StaticJsonDocument<200> doc; 
  doc["api_key"] = api_key_siram; 
  doc["mode"] = mode; 
  doc["status"] = status; 
  String payload;
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  serializeJson(doc, payload); 
  http.POST(payload); 
  http.end(); 
} 
void cekStatusPenyiraman() { 
  if (WiFi.status() != WL_CONNECTED) return; 
  WiFiClient client; 
  HTTPClient http; 
  http.begin(client, urlApiPenyiramanStatus); 
  int httpCode = http.GET(); 
  if (httpCode == HTTP_CODE_OK) { 
    String response = http.getString(); 
    DynamicJsonDocument doc(512); 
    if (!deserializeJson(doc, response)) { 
      currentModeSiram = doc["data"]["mode"] | "manual"; 
      currentStatusSiram = doc["data"]["status"] | "OFF"; 
    } 
  } 
  http.end(); 
} 
void kirimStatusPenutrisian(String mode, String status) { 
  if (WiFi.status() != WL_CONNECTED) return; 
  WiFiClient client; 
  HTTPClient http; 
  http.begin(client, urlApiPenutrisianStatus); 
  http.addHeader("Content-Type", "application/json"); 
  StaticJsonDocument<200> doc; 
  doc["api_key"] = api_key_nutrisi; 
  doc["mode"] = mode; 
  doc["status"] = status; 
  String payload; 
  serializeJson(doc, payload); 
  http.POST(payload); 
  http.end(); 
} 
WiFiClient client; 
// Ambil status & jadwal penutrisian 
void cekStatusPenutrisian() { 
  if (WiFi.status() == WL_CONNECTED) { 
    HTTPClient http; 
    http.begin(client, 
"http://ta2025.my.id/api/penutrisian/status"); 
    int httpResponseCode = http.GET(); 
    Serial.print("Kode Respons Nutrisi: "); 
    Serial.println(httpResponseCode); 
    if (httpResponseCode == 200) { 
      String response = http.getString(); 
      Serial.print("RESPON STATUS NUTRISI: "); 
      Serial.println(response); 
      StaticJsonDocument<200> doc; 
 DeserializationError error = deserializeJson(doc, response); 
      if (error) { 
        Serial.print("Gagal parsing JSON: "); 
        Serial.println(error.c_str()); 
      } else { 
        // Ubah ini jika struktur JSON-nya tanpa objek "data"
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        currentModeNutrisi = doc["mode"].as<String>(); 
        currentStatusNutrisi = doc["status"].as<String>(); 
        Serial.print("Mode Nutrisi: "); 
        Serial.println(currentModeNutrisi); 
        Serial.print("Status Nutrisi: "); 
        Serial.println(currentStatusNutrisi); 
      } 
    } else { 
      Serial.print("Gagal HTTP GET, kode: "); 
      Serial.println(httpResponseCode); 
    } 
    http.end(); 
  } else { 
    Serial.println("WiFi tidak terhubung"); 
  } 
} 
// kelembapan tanah 
  int bacaKelembapanTanah() { 
  int nilai = analogRead(SOIL_MOISTURE_PIN); 
  int persen = map(nilai, 0, 1023, 100, 0); 
  return constrain(persen, 0, 100); 
} 
int bacaIntensitasCahaya() { 
  int nilaiLDR = analogRead(LDR_PIN); 
  return nilaiLDR; 
} 
void kirimDatanutrisi() { 
  static unsigned long previousMillis = 0; 
  const unsigned long interval = 1000; 
  if (millis() - previousMillis >= interval) { 
    previousMillis = millis(); 
    timeClient.update(); 
    if (currentModeNutrisi == "otomatis" && WiFi.status() == 
WL_CONNECTED && !pompaNutrisiMenyala) { 
      HTTPClient http; 
      http.begin(client, 
"http://ta2025.my.id/api/penutrisian/jadwal_terdekat"); 
      int httpCode = http.GET(); 
      if (httpCode == HTTP_CODE_OK) { 
        String response = http.getString(); 
        Serial.println("괜괝괞괟괠괡괢괧괣괤괥괦 Response jadwal: " + response); 
        StaticJsonDocument<512> doc; 
        DeserializationError error = deserializeJson(doc, 
response); 
if (!error && doc["success"] == true && doc["status"] == "ON") { 
          String waktuJadwal = doc["jadwal_waktu"];       
          String tanggalJadwal = doc["jadwal_tanggal"]; 
          time_t rawTime = (time_t)timeClient.getEpochTime(); 
          struct tm* timeinfo = gmtime(&rawTime); 
          char tanggalSekarang[11]; 
          sprintf(tanggalSekarang, "%04d-%02d-%02d", 
                  timeinfo->tm_year + 1900, 
                  timeinfo->tm_mon + 1, 
                  timeinfo->tm_mday); 
        Serial.print("Tanggal sekarang: "); 
        Serial.println(tanggalSekarang);
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          Serial.print("Tanggal jadwal: "); 
          Serial.println(tanggalJadwal); 
          if 
(String(tanggalJadwal).equals(String(tanggalSekarang))) { 
            int jam, menit, detik; 
            sscanf(waktuJadwal.c_str(), "%d:%d:%d", &jam, &menit, 
&detik); 
            int totalDetikJadwal = jam * 3600 + menit * 60 + detik; 
            int jamSekarang = timeinfo->tm_hour; 
            int menitSekarang = timeinfo->tm_min; 
            int detikSekarang = timeinfo->tm_sec; 
            int totalDetikSekarang = jamSekarang * 3600 + 
menitSekarang * 60 + detikSekarang; 
            if (abs(totalDetikSekarang - totalDetikJadwal) <= 10) 
{  // toleransi 10 detik 
              Serial.println("✅ Jadwal cocok! Menyalakan pompa 
nutrisi."); 
              digitalWrite(RELAY_NUTRISI, LOW); 
              digitalWrite(LED_KUNING, HIGH); 
              lcd.clear(); 
              lcd.setCursor(0, 0); 
              lcd.print("Nutrisi Otomatis"); 
              lcd.setCursor(0, 1); 
              lcd.print("Status: ON"); 
              pompaNutrisiMenyala = true; 
              waktuPompaNutrisiMenyala = millis(); 
              kirimStatusPenutrisian("otomatis", "ON"); 
            } else { 
              Serial.println("������ Jadwal belum cocok."); 
            } 
          } else { 
            Serial.println("❌ Tanggal jadwal tidak sama dengan 
tanggal sekarang."); 
          } 
        } else { 
     Serial.println("❌ Tidak ada jadwal aktif atau format 
salah."); 
        } 
      } else { 
        Serial.println("❌ Gagal ambil jadwal dari server."); 
      } 
      http.end(); 
    } 
  } 
 
  if (pompaNutrisiMenyala && millis() - waktuPompaNutrisiMenyala >= 
durasiPompaNutrisi) { 
    digitalWrite(RELAY_NUTRISI, HIGH); 
    digitalWrite(LED_KUNING, LOW); 
    pompaNutrisiMenyala = false; 
    Serial.println("✅ Pompa nutrisi dimatikan."); 
    kirimStatusPenutrisian("otomatis", "OFF"); 
  } 
} 
void setup() {
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  Serial.begin(115200); 
 
  pinMode(RELAY_SIRAM, OUTPUT); 
  pinMode(RELAY_NUTRISI, OUTPUT); 
  pinMode(LED_MERAH, OUTPUT); 
  pinMode(LED_KUNING, OUTPUT); 
  pinMode(LED_HIJAU, OUTPUT); 
  digitalWrite(RELAY_SIRAM, HIGH); 
  digitalWrite(RELAY_NUTRISI, HIGH); 
  digitalWrite(LED_MERAH, LOW); 
  digitalWrite(LED_KUNING, LOW); 
  digitalWrite(LED_HIJAU, LOW); 
  lcd.init(); 
  lcd.backlight(); 
  connectToWiFi(); 
  dht.begin(); 
} 
void loop() { 
  cekStatusPenyiraman(); 
  delay(2000); 
  cekStatusPenutrisian(); 
  float suhu = dht.readTemperature(); 
  float kelembapan = dht.readHumidity(); 
  int kelembapanTanah = bacaKelembapanTanah(); 
  int intensitasLDR = bacaIntensitasCahaya(); 
  Serial.println("========== MONITORING =========="); 
  Serial.print("Kelembapan Tanah: "); 
  Serial.println(" %"); 
  Serial.print("Suhu Udara: "); 
  Serial.print(suhu); 
  Serial.println(" °C"); 
  Serial.print("Kelembapan Udara: "); 
  Serial.print(kelembapan); 
  Serial.println(" %"); 
  Serial.print("Intensitas Cahaya (LDR): "); 
  Serial.println(intensitasLDR); 
  Serial.print("Mode Penyiraman: "); 
  Serial.println(currentModeSiram); 
  Serial.print("Status Penyiraman: "); 
  Serial.println(currentStatusSiram); 
  Serial.print("Mode Penutrisian: "); 
  Serial.println(currentModeNutrisi); 
  Serial.print("Status Penutrisian: "); 
  Serial.println(currentStatusNutrisi); 
  Serial.println("================================"); 
  if (!isnan(suhu) && !isnan(kelembapan)) { 
kirimDataSuhuKelembapan(suhu,intensitasLDR,kelembapan,kelembapanTa
nah); 
  } 
  if (currentModeSiram == "otomatis") { 
    if (kelembapanTanah < 50) { 
      digitalWrite(RELAY_SIRAM, LOW); 
      digitalWrite(LED_HIJAU, HIGH); 
      if (currentStatusSiram != "ON") { 
        currentStatusSiram = "ON"; 
        kirimDatasiram(currentModeSiram, "ON");
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      } 
    } else { 
      digitalWrite(RELAY_SIRAM, HIGH); 
      digitalWrite(LED_HIJAU, LOW); 
      if (currentStatusSiram != "OFF") { 
        currentStatusSiram = "OFF"; 
        kirimDatasiram(currentModeSiram, "OFF"); 
      } 
    } 
  } else { 
    if (currentStatusSiram == "ON") { 
      digitalWrite(RELAY_SIRAM, LOW); 
      digitalWrite(LED_HIJAU, HIGH); 
    } else { 
      digitalWrite(RELAY_SIRAM, HIGH); 
      digitalWrite(LED_HIJAU, LOW); 
    } 
  } 
  if (currentModeNutrisi == "manual") { 
    if (currentStatusNutrisi == "ON") { 
      digitalWrite(RELAY_NUTRISI, LOW);  // Pompa nutrisi ON 
      digitalWrite(LED_KUNING, HIGH); 
      lcd.clear(); 
      lcd.setCursor(0, 0); 
      lcd.print("Nutrisi: ON"); 
      lcd.setCursor(0, 1); 
      lcd.print("Mode Manual"); 
    } else { 
      digitalWrite(RELAY_NUTRISI, HIGH); 
      digitalWrite(LED_KUNING, LOW); 
    } 
  } 
  lcd.clear(); 
  lcd.setCursor(0, 0); 
  lcd.print("Suhu: "); 
  lcd.print(suhu); 
  lcd.print("C"); 
  lcd.setCursor(0, 1); 
  lcd.print("Tanah: "); 
  lcd.print(kelembapanTanah); 
  lcd.print("%"); 
  kirimDatanutrisi(); 
  delay(5000); 
} 

 

 


