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ДОДАТОК А 

Апробація результатів наукових досліджень 
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ДОДАТОК Б  

Основний файл прошивки 

 

 

#include "secrets.h" 

#include <WiFiClientSecure.h> 

#include <PubSubClient.h> 

#include <ArduinoJson.h> 

#include "WiFi.h" 

#include <Wire.h> 

#include <SPI.h> 

#include <Adafruit_BMP280.h> 

 

 

#define BMP_SCK  (13) 

#define BMP_MISO (12) 

#define BMP_MOSI (11) 

#define BMP_CS   (10)x 

 

Adafruit_BMP280 bmp; // I2C 

 

 

 

 

 

//#define AWS_IOT_PUBLISH_TOPIC   "esp32/pub" 

#define AWS_IOT_PUBLISH_TOPIC   "$aws/things/esp32/shadow/update" 

#define AWS_IOT_SUBSCRIBE_TOPIC "esp32/sub" 

//# define AWS_IOT_SUBSCRIBE_TOPIC 

"$aws/things/esp32/shadow/update/delta" 
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#define FANpin 25 

#define FANfrequency 2500 

#define PWM_RES     8 

const int MAX_DC = (int)(pow(2, PWM_RES) - 1); 

 

#define DO_PIN 14  // ESP32's pin GPIO14 connected to DO pin of the MQ2 

sensor 

 

 

float temperature; 

float pressure; 

float altutude; 

time_t seconds; 

int brightness = 0; 

int fadeAmount = 1; 

 

const int detectin = 23; // or 4 

const int soundinp = 32; // or 4 

 

int detectState = 0; 

 

int MICRO_PIN = 26;   // KY-037 digital interface 

int digitalVal;       // digital readings 

bool soundLimit; 

bool gasPresence; 

bool humanInSight; 

 

WiFiClientSecure net = WiFiClientSecure(); 

PubSubClient client(net); 
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void connectAWS() 

{ 

  WiFi.mode(WIFI_STA); 

  WiFi.begin(WIFI_SSID, WIFI_PASSWORD); 

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

  while (WiFi.status() != WL_CONNECTED) 

  { 

    delay(500); 

    Serial.print("."); 

  } 

  // Configure WiFiClientSecure to use the AWS IoT device credentials 

  net.setCACert(AWS_CERT_CA); 

  net.setCertificate(AWS_CERT_CRT); 

  net.setPrivateKey(AWS_CERT_PRIVATE); 

  // Connect to the MQTT broker on the AWS endpoint we defined earlier 

  client.setServer(AWS_IOT_ENDPOINT, 8883); 

  // Create a message handler 

  client.setCallback(messageHandler); 

  Serial.println("Connecting to AWS IOT"); 

  while (!client.connect(THINGNAME)) 

  { 

    Serial.print("."); 

    delay(100); 

  } 

  if (!client.connected()) 

  { 

    Serial.println("AWS IoT Timeout!"); 

    return; 

  } 
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  // Subscribe to a topic 

  client.subscribe(AWS_IOT_SUBSCRIBE_TOPIC); 

  Serial.println("AWS IoT Connected!"); 

  setCurrentTime(); 

} 

 

void publishMessage() 

{ 

  StaticJsonDocument<200> doc; 

  JsonObject state_reported = doc["state"].createNestedObject("reported"); 

  state_reported["pressure"] = pressure; 

  state_reported["temperature"] = temperature; 

  state_reported["approx_altitude"] = altutude; 

  state_reported["sound"] = soundLimit; 

  state_reported["gas"] = gasPresence; 

  state_reported["human"] = humanInSight; 

  state_reported["timestamp"] = seconds; 

  char jsonBuffer[512]; 

  serializeJson(doc, jsonBuffer); // print to client 

  client.publish(AWS_IOT_PUBLISH_TOPIC, jsonBuffer); 

} 

 

void messageHandler(char* topic, byte* payload, unsigned int length) 

{ 

  Serial.print("incoming: "); 

  Serial.println(topic); 

  StaticJsonDocument<200> doc; 

  deserializeJson(doc, payload); 

  const char* message = doc["message"]; 

  Serial.println(message); 
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} 

 

void setup() 

{ 

  Serial.begin(115200); 

  //   Serial.begin(9600); 

  pinMode(DO_PIN, INPUT); 

  pinMode(MICRO_PIN, INPUT); 

  while ( !Serial ) delay(100);   // wait for native usb 

 

  Serial.println(F("BMP280 test")); 

  unsigned status; 

  //status = bmp.begin(BMP280_ADDRESS_ALT, BMP280_CHIPID); 

  status = bmp.begin(0x76); 

  if (!status) { 

    Serial.println(F("Could not find a valid BMP280 sensor, check wiring or " 

                     "try a different address!")); 

    Serial.print("SensorID was: 0x"); Serial.println(bmp.sensorID(), 16); 

    Serial.print("        ID of 0xFF probably means a bad address, a BMP 180 or 

BMP 085\n"); 

    Serial.print("   ID of 0x56-0x58 represents a BMP 280,\n"); 

    Serial.print("        ID of 0x60 represents a BME 280.\n"); 

    Serial.print("        ID of 0x61 represents a BME 680.\n"); 

    while (1) delay(10); 

  } 

 

  /* Default settings from datasheet. */ 

  bmp.setSampling(Adafruit_BMP280::MODE_NORMAL,     /* Operating Mode. 

*/ 

                  Adafruit_BMP280::SAMPLING_X2,     /* Temp. oversampling */ 
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                  Adafruit_BMP280::SAMPLING_X16,    /* Pressure oversampling */ 

                  Adafruit_BMP280::FILTER_X16,      /* Filtering. */ 

                  Adafruit_BMP280::STANDBY_MS_500); /* Standby time. */ 

 

  connectAWS(); 

  pinMode(detectin, INPUT); 

  pinMode(soundinp, OUTPUT); 

  ledcSetup(1, FANfrequency, PWM_RES); 

  ledcAttachPin(FANpin, 1); 

} 

 

void setCurrentTime() { 

  configTime(5.5 * 3600, 0, "pool.ntp.org", "time.nist.gov");  //UTC 

 

  Serial.print("Waiting for NTP time sync: "); 

  time_t now = time(nullptr); 

  while (now < 8 * 3600 * 2) { 

    delay(500); 

    Serial.print("."); 

    now = time(nullptr); 

  } 

  Serial.println(""); 

  struct tm timeinfo; 

  gmtime_r(&now, &timeinfo); 

  Serial.print("Current time: "); Serial.print(asctime(&timeinfo)); 

 

 

} 
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void loop() 

{ 

 

 

  if (bmp.readTemperature() < 34) { 

    ledcWrite(1, 0); 

  } else { 

    ledcWrite(1, MAX_DC); 

  } 

  digitalVal = digitalRead(MICRO_PIN); 

 

  if (digitalVal == HIGH) 

  { 

    soundLimit = true; 

    //    digitalWrite(soundinp, HIGH);  

    digitalWrite(soundinp, HIGH); 

    delay(100); 

    digitalWrite(soundinp, LOW) ; 

    delay(100); 

    digitalWrite(soundinp, HIGH); 

    delay(100); 

    digitalWrite(soundinp, LOW) ; 

    delay(100); 

    digitalWrite(soundinp, HIGH); 

    delay(100); 

    digitalWrite(soundinp, LOW) ; 

    Serial.printf("Sound is too loud"); 

  } 
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  else 

  { 

    soundLimit = false; 

    digitalWrite(soundinp, LOW) ; 

    digitalWrite(detectState, LOW) ; 

    Serial.printf("Sound is fine"); 

  } 

 

  Serial.println(); 

  detectState = digitalRead(detectin); 

 

  if (detectState == HIGH) { 

        digitalWrite(soundinp, HIGH); 

//    digitalWrite(soundinp, LOW); 

    humanInSight = true; 

    Serial.printf("Someone detected in sight"); 

  } else { 

    digitalWrite(soundinp, LOW) ; 

    detectState = 0; 

    humanInSight = false; 

    digitalWrite(detectState, LOW) ; 

    Serial.printf("No one detected in sight"); 

  } 

 

  Serial.println(); 

  int gasState = digitalRead(DO_PIN); 

 

  if (gasState == HIGH) { 

    //    digitalWrite(soundinp, HIGH); //потом вернуть 

    digitalWrite(soundinp, LOW); 
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    ledcWrite(1, 0); 

    gasPresence = false; 

    Serial.println("The gas is NOT present"); 

  } 

  else { 

    gasPresence = true; 

    Serial.println("The gas is present"); 

    digitalWrite(soundinp, HIGH); 

    ledcWrite(1, MAX_DC); 

  } 

  seconds = time (NULL); 

  Serial.print ("Timestamp " ); 

  Serial.print(seconds); 

  Serial.println(); 

  Serial.print(F("Temperature = ")); 

  Serial.print(bmp.readTemperature()); 

  Serial.println(" *C"); 

  temperature = bmp.readTemperature(); 

  Serial.print(F("Pressure = ")); 

  Serial.print(bmp.readPressure()); 

  Serial.println(" Pa"); 

  pressure = bmp.readPressure(); 

  Serial.print(F("Approx altitude = ")); 

  Serial.print(bmp.readAltitude(1013.25)); /* Adjusted to local forecast! */ 

  Serial.println(" m"); 

  altutude = bmp.readAltitude(1013.25); 

  Serial.println(); 

 

  delay(500); 
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  publishMessage(); 

  client.loop(); 

  delay(1000); 

 

 

  if (WiFi.status() != WL_CONNECTED) 

  { 

    Serial.println("Reconecting"); 

    delay(10000); 

    WiFi.begin(WIFI_SSID, WIFI_PASSWORD); 

  } 

 

} 
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ДОДАТОК В  

Демонстраційний матеріал у вигляді призентації 
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