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#include <Arduino.h> 

#include "logoAirOne.h" 

 

// Display 

#include <TFT_eSPI.h> 

TFT_eSPI tft = TFT_eSPI();  // Invoke library 

 

// WIFI LIBs 

#include <WiFi.h> 

#include <FirebaseESP32.h> 

#include <Wire.h> 

#include "ThingSpeak.h" 

 

// Provide the token generation process info. 

#include <addons/TokenHelper.h> 

 

// Provide the RTDB payload printing info and other helper functions. 

#include <addons/RTDBHelper.h> 

 

// Sensors Libs 

#pragma region BME688 

#include "bsec.h" 

 

// Helper functions declarations 

void checkIaqSensorStatus(void); 

void errLeds(void); 

 

// Create an object of the class Bsec 

Bsec iaqSensor; 

 

String output; 

#pragma endregion 

 

#pragma region VEML6030(LIGHT) 

 

#include "SparkFun_VEML6030_Ambient_Light_Sensor.h" 



 

#define AL_ADDR 0x10 

 

SparkFun_Ambient_Light light(AL_ADDR); 

 

float gain = .125; 

int time_lenght = 100; 

long luxVal = 0; 

 

#pragma endregion 

 

#pragma region FIREBASE& THINGSPEAK 

 

#define WIFI_SSID "wifiname" 

#define WIFI_PASSWORD "wifipassoword" 

 

#define SECRET_CH_ID 0000000 // replace 0000000 with your channel number 

#define SECRET_WRITE_APIKEY "XYZ"  // replace XYZ with your channel write 

API Key 

 

unsigned long myChannelNumber = SECRET_CH_ID; 

const char* myWriteAPIKey = SECRET_WRITE_APIKEY; 

 

/* 2. Define the API Key */ 

#define API_KEY "apikeyfirebase" 

 

/* 3. Define the RTDB URL */ 

#define DATABASE_URL "databaseURL" //<databaseName>.firebaseio.com or 

<databaseName>.<region>.firebasedatabase.app 

 

/* 4. Define the user Email and password that alreadey registerd or added in 

your project */ 

#define USER_EMAIL "email@example.com" 

#define USER_PASSWORD "password" 

 

// Define Firebase Data object 

FirebaseData fbdo; 

 

FirebaseAuth auth; 

FirebaseConfig config; 

 

WiFiClient client; 

 

#pragma endregion 

 

// BUZZER 

#pragma region BUZZER 

#include "pitches.h" 

#define BUZZER_PIN 32  // ESP32 pin GPIO18 connected to piezo buzzer 

 



int melody[] = { 

  NOTE_G4, NOTE_C5, NOTE_E5 

}; 

 

// Define the note durations: 4 = quarter note, 8 = eighth note, etc. 

int noteDurations[] = { 

  4, 4, 4 

}; 

 

// Define the melody for the error sound 

int errorMelody[] = { 

  NOTE_A4, NOTE_E4, NOTE_C4 

}; 

 

// Define the note durations: 4 = quarter note, 8 = eighth note, etc. 

int errorNoteDurations[] = { 

  8, 8, 4 

}; 

 

int lowToneNote = NOTE_C3; 

int lowToneDuration = 250;  // Adjust the duration as needed 

 

#pragma endregion 

 

#pragma region NEOPIXEL LEDs 

 

#include <Adafruit_NeoPixel.h> 

 

#define PIN 5 

#define NUMPIXELS 12 

 

Adafruit_NeoPixel pixels(NUMPIXELS, PIN, NEO_GRB + NEO_KHZ800); 

#define DELAYVAL 500  // Time (in milliseconds) to pause between pixels 

#pragma endregion 

 

unsigned long sendDataPrevMillis = 0; 

 

bool flagConn = false; 

 

void setup() { 

 

  Serial.begin(115200); 

 

  printLogoAirOne(); 

 

  pinMode(BUZZER_PIN, OUTPUT); 

 

  pixels.begin();   

  pixels.clear();  // Set all pixel colors to 'off' 

 



  startVEML6030Light(); 

  startBME688Sensor(); 

  startWifiFirebaseThingspeak(); 

 

  turnOnLEDs(); 

  delay(1000);  // Wait for 1 second 

  pixels.clear(); 

  pixels.show();  // Initialize all pixels to 'off' 

 

  startSound(); 

} 

 

void loop() { 

 

  if (Firebase.ready() && (millis() - sendDataPrevMillis > 20000 || 

sendDataPrevMillis == 0)) { 

 

    if (flagConn == false) { 

      if (Firebase.ready()) { 

        Serial.printf("Set int:  %s\n", Firebase.setString(fbdo, 

F("/connOut"), "Y") ? "ok connOut" : fbdo.errorReason().c_str()); 

        flagConn = true; 

      } 

    } 

 

    sendDataPrevMillis = millis();  // Delay Function 

 

    if (iaqSensor.gasResistance > 0.8 * 30000) { 

      Serial.println("Good IAQ"); 

    } else if (iaqSensor.gasResistance > 0.5 * 30000) { 

      Serial.println("Moderate IAQ"); 

    } else { 

      Serial.println("Bad IAQ"); 

    } 

 

    readDatafromSensor(); 

    sendDataToFirebase(); 

    sendDataToThingspeak(); 

    Serial.println(); 

  }  

} 

 

void printLogoAirOne() { 

  tft.begin();             // initialize a ST7789 chip 

  tft.setSwapBytes(true);  // Swap the byte order for pushImage() - corrects 

endianness 

  tft.setRotation(2); 

 

  tft.fillScreen(TFT_BLACK); 

  tft.pushImage(0, 0, 240, 240, logo); 



} 

 

void startVEML6030Light() { 

  Wire.begin(); 

  if (light.begin()) 

    Serial.println("Ready to sense some light!"); 

  else 

    Serial.println("Could not communicate with the sensor!"); 

 

  light.setGain(gain); 

  light.setIntegTime(time_lenght); 

 

  Serial.println("Reading settings..."); 

  Serial.print("Gain: "); 

  float gainVal = light.readGain(); 

  Serial.print(gainVal, 3); 

  Serial.print(" Integration Time: "); 

  int timeVal = light.readIntegTime(); 

  Serial.println(timeVal); 

} 

 

void startBME688Sensor() { 

  delay(1000); 

  iaqSensor.begin(BME68X_I2C_ADDR_HIGH, Wire); 

  output = "\nBSEC library version " + String(iaqSensor.version.major) + "." 

+ String(iaqSensor.version.minor) + "." + 

String(iaqSensor.version.major_bugfix) + "." + 

String(iaqSensor.version.minor_bugfix); 

  Serial.println(output); 

  checkIaqSensorStatus(); 

 

  bsec_virtual_sensor_t sensorList[13] = { 

    BSEC_OUTPUT_IAQ, 

    BSEC_OUTPUT_STATIC_IAQ, 

    BSEC_OUTPUT_CO2_EQUIVALENT, 

    BSEC_OUTPUT_BREATH_VOC_EQUIVALENT, 

    BSEC_OUTPUT_RAW_TEMPERATURE, 

    BSEC_OUTPUT_RAW_PRESSURE, 

    BSEC_OUTPUT_RAW_HUMIDITY, 

    BSEC_OUTPUT_RAW_GAS, 

    BSEC_OUTPUT_STABILIZATION_STATUS, 

    BSEC_OUTPUT_RUN_IN_STATUS, 

    BSEC_OUTPUT_SENSOR_HEAT_COMPENSATED_TEMPERATURE, 

    BSEC_OUTPUT_SENSOR_HEAT_COMPENSATED_HUMIDITY, 

    BSEC_OUTPUT_GAS_PERCENTAGE 

  }; 

 

  iaqSensor.updateSubscription(sensorList, 13, BSEC_SAMPLE_RATE_LP); 

  checkIaqSensorStatus(); 

} 



 

void startWifiFirebaseThingspeak() { 

  WiFi.begin(WIFI_SSID, WIFI_PASSWORD); 

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

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

    Serial.print("."); 

    delay(300); 

  } 

  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; 

 

  config.token_status_callback = tokenStatusCallback;  // see 

addons/TokenHelper.h 

  Firebase.reconnectNetwork(true); 

 

  fbdo.setBSSLBufferSize(4096, 1024); 

 

  Firebase.begin(&config, &auth); 

 

  Firebase.setDoubleDigits(5); 

 

  WiFi.mode(WIFI_STA); 

  ThingSpeak.begin(client);  // Initialize ThingSpeak 

} 

 

void sendDataToFirebase() { 

  // Send data to firebase 

  Serial.printf("Set int:  %s\n", Firebase.setInt(fbdo, F("/tempOut"), 

iaqSensor.temperature - 5) ? "ok" : fbdo.errorReason().c_str()); 

  Serial.printf("Set int:  %s\n", Firebase.setInt(fbdo, F("/humidOut"), 

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

  Serial.printf("Set int:  %s\n", Firebase.setInt(fbdo, F("/pressureOut"), 

iaqSensor.pressure / 100) ? "ok" : fbdo.errorReason().c_str()); 

  Serial.printf("Set int:  %s\n", Firebase.setInt(fbdo, F("/airOut"), 

iaqSensor.iaq) ? "ok" : fbdo.errorReason().c_str()); 



  Serial.printf("Set int:  %s\n", Firebase.setInt(fbdo, F("/luxOut"), 

light.readLight()) ? "ok" : fbdo.errorReason().c_str()); 

  Serial.printf("Set int:  %s\n", Firebase.setInt(fbdo, F("/co2Out"), 

iaqSensor.co2Equivalent) ? "ok" : fbdo.errorReason().c_str()); 

  Serial.printf("Set int:  %s\n", Firebase.setInt(fbdo, F("/bVocOut"), 

iaqSensor.breathVocEquivalent) ? "ok" : fbdo.errorReason().c_str()); 

  Serial.printf("Set int:  %s\n", Firebase.setInt(fbdo, F("/gasOut"), 

iaqSensor.gasResistance) ? "ok" : fbdo.errorReason().c_str()); 

} 

 

void sendDataToThingspeak() { 

  float lightValue = light.readLight(); 

  ThingSpeak.setField(1, iaqSensor.temperature - 5); 

  ThingSpeak.setField(2, iaqSensor.humidity); 

  ThingSpeak.setField(3, iaqSensor.iaq); 

  ThingSpeak.setField(4, iaqSensor.co2Equivalent); 

  ThingSpeak.setField(5, iaqSensor.breathVocEquivalent); 

  ThingSpeak.setField(6, iaqSensor.pressure / 100); 

  ThingSpeak.setField(7, lightValue); 

 

  int x = ThingSpeak.writeFields(myChannelNumber, myWriteAPIKey); 

  if (x == 200) { 

    Serial.println("Channel update successful."); 

  } else { 

    Serial.println("Problem updating channel. HTTP error code " + 

String(x)); 

  } 

} 

 

void readDatafromSensor() { 

  unsigned long time_trigger = millis(); 

  if (iaqSensor.run()) {  // If new data is available 

    output = String(time_trigger); 

    output += ", IAQ: " + String(iaqSensor.iaq); 

    output += ", IAQ_AQ: " + String(iaqSensor.iaqAccuracy); 

    output += ", STATIC_IAQ: " + String(iaqSensor.staticIaq); 

    output += ", CO2: " + String(iaqSensor.co2Equivalent); 

    output += ", BREATH: " + String(iaqSensor.breathVocEquivalent); 

    output += ", PRESS:" + String(iaqSensor.pressure); 

    output += ", GAS_R: " + String(iaqSensor.gasResistance); 

    output += ", " + String(iaqSensor.stabStatus); 

    output += ", " + String(iaqSensor.runInStatus); 

    output += ", TEMP: " + String(iaqSensor.temperature - 5); 

    output += ", HUMID: " + String(iaqSensor.humidity); 

    output += ", GAS%: " + String(iaqSensor.gasPercentage); 

    Serial.println(output); 

  } else { 

    checkIaqSensorStatus(); 

  } 

} 



 

// Helper function definitions 

void checkIaqSensorStatus(void) { 

  if (iaqSensor.bsecStatus != BSEC_OK) { 

    if (iaqSensor.bsecStatus < BSEC_OK) { 

      output = "BSEC error code : " + String(iaqSensor.bsecStatus); 

      Serial.println(output); 

      for (;;) 

        errLeds(); /* Halt in case of failure */ 

    } else { 

      output = "BSEC warning code : " + String(iaqSensor.bsecStatus); 

      Serial.println(output); 

    } 

  } 

 

  if (iaqSensor.bme68xStatus != BME68X_OK) { 

    if (iaqSensor.bme68xStatus < BME68X_OK) { 

      output = "BME68X error code : " + String(iaqSensor.bme68xStatus); 

      Serial.println(output); 

      for (;;) 

        errLeds(); /* Halt in case of failure */ 

    } else { 

      output = "BME68X warning code : " + String(iaqSensor.bme68xStatus); 

      Serial.println(output); 

    } 

  } 

} 

 

void startSound(void) { 

  for (int i = 0; i < sizeof(melody) / sizeof(melody[0]); i++) { 

    // Play the tone at a lower volume 

    tone(BUZZER_PIN, melody[i], 1000 / noteDurations[i]); 

    delay(1000 / noteDurations[i]); 

    noTone(BUZZER_PIN);  // Stop the tone after the specified duration 

 

    // Pause between notes 

    delay(50);   

  } 

} 

 

void errorSound(void) { 

  for (int i = 0; i < sizeof(errorMelody) / sizeof(errorMelody[0]); i++) { 

    // Play the tone 

    tone(BUZZER_PIN, errorMelody[i], 1000 / errorNoteDurations[i]); 

    delay(1000 / errorNoteDurations[i] + 50);  

  } 

} 

 

void dataSound(void) { 

  tone(BUZZER_PIN, lowToneNote); 



  delay(lowToneDuration); 

  noTone(BUZZER_PIN);  // Stop the tone 

} 

 

void turnOnLEDs(void) { 

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

    pixels.setPixelColor(i, pixels.Color(9, 121, 105));  // Green color 

    pixels.show();                                       

  } 

  delay(1400);  // Wait for 1 second 

 

  // Turn off the NeoPixel strip 

  pixels.clear();  // Set all pixel colors to 'off' 

} 






