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Source Code Program pada Arduino IDE  

1) Node 

#include <SPI.h> 

#include <RH_RF95.h> 

  

#define RFM95_CS 10 

#define RFM95_RST 9 

#define RFM95_INT 2 

  

#include <SoftwareSerial.h> 

  

SoftwareSerial mySerial(3, 4); // RX, TX 

  

  

const String my_node = "node4"; 

  

  

RH_RF95 rf95(RFM95_CS, RFM95_INT); 

  

#include <DHT.h> 

#define DHT_PIN  7 // DHT22 Output Data 

#define DHT_TYPE DHT22 

  

#include <NewPing.h> 

#define TRIGGER_PIN  6  // Arduino pin tied to trigger pin on 

the ultrasonic sensor. 

#define ECHO_PIN     5  // Arduino pin tied to echo pin on the 

ultrasonic sensor. 

#define MAX_DISTANCE 100 // Maximum distance we want to ping for 

(in centimeters). 

  

#include <TinyGPS++.h> 

TinyGPSPlus gps; 

  

DHT dht(DHT_PIN, DHT_TYPE); 

  

NewPing sonar(TRIGGER_PIN, ECHO_PIN, MAX_DISTANCE); 

  

  

bool isMe(String node) { 

  if (my_node.equals(node)) { 

    return true; 

  } 

  return false; 

} 

  

void setup() { 

  pinMode(RFM95_RST, OUTPUT); 

  digitalWrite(RFM95_RST, HIGH); 

  

  Serial.begin(9600); 

  mySerial.begin(9600); 

  while (!Serial) 

    ; 

  

  if (!rf95.init()) { 

    Serial.println("LoRa initialization failed!"); 



    while (1) 

      ; 

  } 

  

  // Set spreading factor and code rate 

  rf95.setSpreadingFactor(7);  // Spreading factor SF7 

  rf95.setCodingRate4(5);        // Code rate 4/5 

  

  // Set other LoRa parameters (frequency, power, etc.) 

  rf95.setFrequency(923.0); 

  rf95.setTxPower(23, false); 

  

  // Set into transmitter mode 

  rf95.setModeTx(); 

  rf95.setModeRx(); 

  

  dht.begin(); 

} 

   

void loop() { 

  float humidity = dht.readHumidity(); // Read humidity value 

from DHT22 sensor 

  delay(1000); 

  long pingData = sonar.ping_cm(); 

  delay(1000); 

  float latitude; 

  float longitude; 

  

  Serial.println(humidity); 

  Serial.println(pingData); 

  delay(1000); 

  

  //  latitude = gps.location.lat(), 6; 

  Serial.println(gps.location.lat(), 6); 

  

  //  Serial.print(" Longitude="); 

  //  longitude = gps.location.lng(), 6; 

  Serial.println(gps.location.lng(), 6); 

  //delay(5000); 

  long waktu_tunggu = millis(); 

  while (millis() - waktu_tunggu < 5000) { 

    while (mySerial.available()) { 

//      Serial.write(mySerial.read()); 

          gps.encode(mySerial.read()); 

    } 

    if (gps.location.isUpdated()) { 

      Serial.print("Latitude="); 

      latitude = gps.location.lat(), 6; 

      Serial.print(gps.location.lat(), 6); 

  

      Serial.print(" Longitude="); 

      longitude = gps.location.lng(), 6; 

      Serial.print(gps.location.lng(), 6); 

      //delay(5000); 

      break; 

    } 

  } 

  



  if (rf95.available()) { 

    uint8_t buf[RH_RF95_MAX_MESSAGE_LEN]; 

    uint8_t len = sizeof(buf); 

  

    if (rf95.recv(buf, &len)) { 

      Serial.print("Received message: "); 

      Serial.println((char*)buf); 

      String node = (char*)buf; 

      Serial.println("Pengecekan ID"); 

      Serial.println(node); 

      if (isMe(node)) { 

  

        String data = my_node + "," + String(pingData) + "," + 

String(humidity) + "," + String(latitude,6) + "," + 

String(longitude,6) + "," ; // Format sensor data as CSV 

  

        //  String message = data; 

        const char* message = data.c_str();  // Message to send 

  

        // Send LoRa packet 

        rf95.send((uint8_t*)message, strlen(message)); 

        rf95.waitPacketSent(); 

  

        Serial.println("Message sent!"); 

      if (rf95.recv(buf, &len)) { 

      Serial.println((char*)buf); 

  

      } 

      Serial.print("RSSI: "); 

      Serial.print(rf95.lastRssi(), DEC); 

      Serial.println(" dBm"); 

    } 

  } 

  

  delay(1000);  // Delay before sending the next packet 

} 

} 

 

2) Gateway 
#include <SPI.h> 

#include <RH_RF95.h> 

  

#define RFM95_CS 15 

#define RFM95_RST 16 

#define RFM95_INT 5 

  

RH_RF95 rf95(RFM95_CS, RFM95_INT); 

  

String node[] = { 

  "node1", "node2", "node3", "node4" 

}; 

  

#include <Arduino.h> 

#if defined(ESP32) || defined(ARDUINO_RASPBERRY_PI_PICO_W) 

#include <WiFi.h> 

#elif defined(ESP8266) 

#include <ESP8266WiFi.h> 

#endif 



#include <Firebase_ESP_Client.h> 

#include <addons/TokenHelper.h> 

#include <addons/RTDBHelper.h> 

/* 1. Define the WiFi credentials */ 

#define WIFI_SSID "Box" 

#define WIFI_PASSWORD "rumahbox" 

  

/* 2. Define the API Key */ 

#define API_KEY "AIzaSyAx_7FJaPu3GpsWCHI3vjvCH-141xxhmJU" 

  

/* 3. Define the RTDB URL */ 

#define DATABASE_URL "projektatrisa-default-rtdb.firebaseio.com" 

//<databaseName>.firebaseio.com or 

<databaseName>.<region>.firebasedatabase.app 

  

/* 4. Define the user Email and password that already registered 

or added in your project */ 

#define USER_EMAIL "trisaazahra@gmail.com" 

#define USER_PASSWORD "Trash123" 

// Define Firebase Data object 

FirebaseData fbdo; 

FirebaseAuth auth; 

FirebaseConfig config; 

unsigned long sendDataPrevMillis = 0; 

int count = 0; 

uint32_t idleTimeForStream = 15000; 

#if defined(ARDUINO_RASPBERRY_PI_PICO_W) 

WiFiMulti multi; 

#endif 

String data; 

char c; 

String inputString = "";         // a String to hold incoming 

data 

bool stringComplete = false;  // whether the string is complete 

  

void setup() { 

  pinMode(RFM95_RST, OUTPUT); 

  digitalWrite(RFM95_RST, HIGH); 

  Serial.begin(9600); 

  while (!Serial) 

    ; 

  

  if (!rf95.init()) { 

    Serial.println("LoRa initialization failed!"); 

    while (1) 

      ; 

  } 

  // Set spreading factor dan coding rate 

  rf95.setSpreadingFactor(7);  // Spreading factor SF7 

  rf95.setCodingRate4(5);        // Code rate 4/5 

  

  // Set other LoRa parameters (frequency and power) 

  rf95.setFrequency(923.0); 

  rf95.setTxPower(23, false); 

  

  // Set into transmitter and receiver mode 

  rf95.setModeTx(); 

  rf95.setModeRx(); 



   

#if defined(ARDUINO_RASPBERRY_PI_PICO_W) 

  multi.addAP(WIFI_SSID, WIFI_PASSWORD); 

  multi.run(); 

#else 

  WiFi.begin(WIFI_SSID, WIFI_PASSWORD); 

#endif 

  Serial.print("Connecting to Wi-Fi"); 

  unsigned long ms = millis(); 

  while (WiFi.status() != WL_CONNECTED) 

  { 

    Serial.print("."); 

    delay(300); 

#if defined(ARDUINO_RASPBERRY_PI_PICO_W) 

    if (millis() - ms > 10000) 

      break; 

#endif 

  } 

  Serial.println(); 

  Serial.print("Connected with IP: "); 

  Serial.println(WiFi.localIP()); 

  Serial.println(); 

  Serial.printf("Firebase Client v%s\n\n", 

FIREBASE_CLIENT_VERSION); 

  

  /* Assign the api key (required) */ 

  config.api_key = API_KEY; 

  

  /* Assign the user sign in credentials */ 

  auth.user.email = USER_EMAIL; 

  auth.user.password = USER_PASSWORD; 

  

  /* Assign the RTDB URL (required) */ 

  config.database_url = DATABASE_URL; 

  

  // The WiFi credentials are required for Pico W 

  // due to it does not have reconnect feature. 

#if defined(ARDUINO_RASPBERRY_PI_PICO_W) 

  config.wifi.clearAP(); 

  config.wifi.addAP(WIFI_SSID, WIFI_PASSWORD); 

#endif 

  

  /* Assign the callback function for the long running token 

generation task */ 

  config.token_status_callback = tokenStatusCallback; // see 

addons/TokenHelper.h 

  

  // Or use legacy authenticate method 

  // config.database_url = DATABASE_URL; 

  // config.signer.tokens.legacy_token = "<database secret>"; 

  

  Firebase.begin(&config, &auth); 

  Firebase.reconnectWiFi(true); 

  if (!Firebase.RTDB.beginStream(&fbdo, "/test/stream/data")) 

    Serial.printf("sream begin error, %s\n\n", 

fbdo.errorReason().c_str()); 

} 

String getValue(String data, char separator, int index) 



{ 

  int found = 0; 

  int strIndex[] = {0, -1}; 

  int maxIndex = data.length()-1; 

  

  for(int i=0; i<=maxIndex && found<=index; i++){ 

    if(data.charAt(i)==separator || i==maxIndex){ 

        found++; 

        strIndex[0] = strIndex[1]+1; 

        strIndex[1] = (i == maxIndex) ? i+1 : i; 

    } 

  }  

  return found>index ? data.substring(strIndex[0], strIndex[1]) 

: ""; 

}  

void loop() { 

  for (int i = 0 ; i < 4 ; i++) { 

    const char* message = node[i].c_str();  // Message to send 

    Serial.println(message); 

  

    // Kirim Pesan Broadcast 

    rf95.send((uint8_t*)message, strlen(message)); 

    rf95.waitPacketSent(); 

    Serial.println("Pesan Ke Node Dikirim!"); 

    bool sudah_dapat = false; 

    Serial.println("Menunggu"); 

    long waktu_mulai = millis(); 

    while (!sudah_dapat) { 

      delay(50); 

      if (rf95.available()) { 

        uint8_t buf[RH_RF95_MAX_MESSAGE_LEN]; 

        uint8_t len = sizeof(buf); 

  

        if (rf95.recv(buf, &len)) { 

          Serial.print("Received message: "); 

          String pesan_masuk = (char*)buf; 

          Serial.println(pesan_masuk); 

          Serial.print("RSSI: "); 

          Serial.print(rf95.lastRssi(), DEC); 

          Serial.println(" dBm"); 

          sudah_dapat = true; 

  

          //Pemecahan data yang dikirim ke nodemcu 

          String node_dapat = getValue(pesan_masuk, ',', 0); 

          String jarak = getValue(pesan_masuk, ',', 1); 

          String humidity = getValue(pesan_masuk, ',', 2); 

          String latitude = getValue(pesan_masuk, ',', 3); 

          String longitude = getValue(pesan_masuk, ',', 4); 

          

    Serial.print("node : "); 

          Serial.println(node_dapat); 

          Serial.print("jarak: "); 

          Serial.println(jarak); 

          Serial.print("humidity: "); 

          Serial.println(humidity); 

          Serial.print("lat: "); 

          Serial.println(latitude); 

          Serial.print("long: "); 



          Serial.println(longitude); 

          const char* message2 = "ACK Dikirim!";  // Message to 

send 

          Serial.println(message2); 

  

           

 // Kirim Pesan ACK 

          rf95.send((uint8_t*)message2, strlen(message2)); 

          rf95.waitPacketSent(); 

  

          String kode_lat = node_dapat + "_lat"; 

          String kode_long = node_dapat + "_long"; 

          String kode_hum = node_dapat + "_hum"; 

          String kode_jarak = node_dapat + "_jarak"; 

  

Serial.printf("Set string lat... %s\n\n", 

Firebase.RTDB.setString(&fbdo, "/data_sensor/" + kode_lat, 

String(latitude)) ? "ok" : fbdo.errorReason().c_str()); 

Serial.printf("Set string long... %s\n\n", 

Firebase.RTDB.setString(&fbdo, "/data_sensor/" + kode_long, 

String(longitude)) ? "ok" : fbdo.errorReason().c_str()); 

Serial.printf("Set string hum... %s\n\n", 

Firebase.RTDB.setString(&fbdo, "/data_sensor/" + kode_hum, 

String(humidity)) ? "ok" : fbdo.errorReason().c_str()); 

Serial.printf("Set string jarak... %s\n\n", 

Firebase.RTDB.setString(&fbdo, "/data_sensor/" + 

kode_jarak, String(jarak)) ? "ok" : 

fbdo.errorReason().c_str()); 

  

        } 

      } 

  

      if (millis() - waktu_mulai > 3000) { 

        sudah_dapat = true; 

      } 

    } 

    delay(3000); 

  } 

} 
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