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LAMPIRAN 

Lampiran 1 Dokumentasi kalibrasi Sensor Soil Moisture dan Soil Meter 

  

Lampiran 2 Dokemntasi kalibrasi sensor DHT22 dan HTC-2 
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Lampiran 3 Perhitungan delay dan jitter pengujian pertama pada Excel 

 

Lampiran 4 Perhitungan delay dan jitter pengujian kedua pada Excel 

  

Lampiran 5 Perhitungan delay dan jitter pada pengujian ketiga pada Excel 
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Lampiran 6 Perhitungan delay dan jitter pada pengujian keempat pada Excel 

 

Lampiran 7 Perhitungan delay dan jitter pada pengujian kelima pada Excel 

 

Lampiran 8 Perhitungan delay dan jitter pengujian keenam pada Excel 
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Lampiran 9 Perhitungan delay dan jitter pengujian ketujuh pada Excel 

 

Lampiran 10 Program pengirim pada Arduino IDE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

#include <SPI.h> 

#include <LoRa.h> 

#include <DHT.h> 

 

#define relay1Pin 4 // Heater  

#define relay2Pin 5 // Fan 

#define ss 2 

#define rst 13 

#define dio0 14 

#define en 32 

#define dhtPin 15 

#define kadarAirPin A0 

 

DHT dht(dhtPin, DHT22); 

int counter = 0; 

 

void setup() { 

  pinMode(relay1Pin, OUTPUT); 

  pinMode(relay2Pin, OUTPUT); 

  pinMode(en, OUTPUT); 

  digitalWrite(en, LOW); 

 

  Serial.begin(115200); 

  while (!Serial); 

 

  Serial.println("LoRa Sender"); 
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  LoRa.setPins(ss, rst, dio0); 

 

  while (!LoRa.begin(915E6)) { 

    Serial.println("LoRa Initializing..."); 

    delay(500); 

  } 

 

  LoRa.setSyncWord(0xF3); 

  Serial.println("LoRa Initializing OK!"); 

  dht.begin(); 

} 

 

void loop() { 

  Serial.print("Sending packet: "); 

  Serial.println(counter); 

 

  float suhu = dht.readTemperature(); 

  float kelembapan = dht.readHumidity(); 

 

  int sensorValue = analogRead(kadarAirPin); 

  int kadarAir = map(sensorValue, 4092, 0, 0, 100); 

 

  Serial.print("suhu: "); 

  Serial.print(suhu); 

  Serial.print("°C, kelembapan: "); 

  Serial.print(kelembapan); 

  Serial.print("%, kadarAir: "); 

  Serial.println(kadarAir); 

 

  String sensorData = String(suhu, 1) + "," + String(kelembapan) 

+ "," + kadarAir; 

 

  LoRa.beginPacket(); 

  LoRa.print(sensorData); 

  LoRa.endPacket(); 

 

  counter++; 

  delay(2000); // Send data every 2 seconds 

 

  // Control Relay 1 based on conditions 

  if (suhu < 40 || kelembapan > 70 || kadarAir > 14) { 

    digitalWrite(relay1Pin, LOW); // Relay 1 ON 

  } else { 

    digitalWrite(relay1Pin, HIGH); // Relay 1 OFF 

  } 
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Lampiran 11 Program penerima pada Arduino IDE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 // Control Relay 2 based on conditions 

  if (suhu > 60) { 

    digitalWrite(relay2Pin, LOW); // Relay 2 ON 

  } else { 

    digitalWrite(relay2Pin, HIGH); // Relay 2 OFF 

  } 

} 
 

#include <SPI.h> 

#include <LoRa.h> 

#include <Wire.h> 

#include <LiquidCrystal_I2C.h> 

#include <WiFi.h> 

#include <HTTPClient.h> 

 

const char* ssid = "sals"; 

const char* password = "salsabilaa21"; 

const String host = "api.thingspeak.com"; 

const String apiKey = "11SVWWFIILAIZAYN"; // Ganti dengan API 

Key ThingSpeak Anda 

 

LiquidCrystal_I2C lcd(0x27, 20, 4); // Alamat I2C dan ukuran LCD 

16x2 

 

void setup() { 

  // Connect to Wi-Fi 

  WiFi.begin(ssid, password); 

  while (WiFi.status() != WL_CONNECTED) { 

    delay(1000); 

    Serial.println("Connecting to WiFi..."); 

  } 

  Serial.println("Connected to WiFi"); 

 

  // Initialize the LoRa Enable pin 

  pinMode(32, OUTPUT); 

  // LoRa chip is Active Low 

  digitalWrite(32, LOW); 

 

  // Initialize Serial Monitor 

  Serial.begin(115200); 

  while (!Serial); 
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// Setup LoRa transceiver module 

  LoRa.setPins(2, 13, 14); // Ganti pin sesuai dengan konfigurasi 

ESP32 

  while (!LoRa.begin(915E6)) { 

    Serial.println("LoRa Initializing..."); 

    delay(500); 

  } 

 

  // Change sync word to match the sender 

  LoRa.setSyncWord(0xF3); 

  Serial.println("LoRa Initializing OK!"); 

 

  // Initialize LCD 

  lcd.init(); 

  lcd.backlight(); 

  lcd.setCursor(0, 0); 

  lcd.print("LoRa Receiver"); 

} 

 

void loop() { 

  int packetSize = LoRa.parsePacket(); 

 

  if (packetSize) { 

    while (LoRa.available()) { 

      String receivedData = LoRa.readString(); 

      Serial.print("Data diterima: "); 

      Serial.println(receivedData); 
 

// Split the received data into temperature, humidity, and 

soil moisture 

      float suhu, kelembapan; 

      int kadarAir; 

      if (sscanf(receivedData.c_str(), "%f,%f,%d", &suhu, 

&kelembapan, &kadarAir) == 3) { 

        // Display data on the LCD 

        lcd.clear(); 

        lcd.setCursor(0, 0); 

        lcd.print("suhu: "); 

        lcd.print(suhu); 

        lcd.print("C"); 

        lcd.setCursor(0, 1); 

        lcd.print("kelembapan: "); 

        lcd.print(kelembapan); 

        lcd.print("%"); 
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        delay(2000); // Display temperature and humidity for 2 

seconds 

 

        lcd.clear(); 

        lcd.setCursor(0, 0); 

        lcd.print("kadarAir: "); 

        lcd.print(kadar air); 

        lcd.print("%"); 

        lcd.setCursor(0, 1); 

        lcd.print(""); 

 

        // Send data to ThingSpeak 

        sendToThingSpeak(suhu, kelembapan, kadarAir); 

      } 

    } 

  } 

} 

 

void sendToThingSpeak(float suhu, float kelembapan, int kadarAir) 

{ 

  HTTPClient http; 

 

  String data = "field1=" + String(suhu, 1) + "&field2=" + 

String(kelembapan) + "&field3=" + String(kadarAir); 

  String url = "http://" + host + "/update"; 

 

  http.begin(url); 

  http.addHeader("Content-Type", "application/x-www-form-

urlencoded"); 

  http.addHeader("X-THINGSPEAKAPIKEY", apiKey); 

 

  int httpResponseCode = http.POST(data); 

  if (httpResponseCode > 0) { 

    Serial.print("HTTP Response code: "); 

    Serial.println(httpResponseCode); 

  } else { 

    Serial.println("Error sending data to ThingSpeak"); 

  } 

 

  http.end(); 

} 
 


