
Main device
[bookmark: _GoBack]#include <ESP8266WiFi.h>
#include <ESP8266WiFiMulti.h>
#include <MQUnifiedsensor.h>


ESP8266WiFiMulti WiFisetup;// Variable for WIFI connection

const int echoPin = 5;//Defines the digital pin for the ultrasonic echo
const int trigPin = 4;//defines the digital pin for the ultrasonic trigger
const int speedpinent = 0;
int speedpinentval, speedpinexitval;
const int speedpinexit = 2;
const int led1 = 13;
const int led2 = 15;
long duration;
int distance;
int distancecount = 0;
unsigned long time1, time2; 
int timeresult; 
float vspeed;
int timeout, counter;

#define pin A0
#define type 135 
float CO, CO2;

MQUnifiedsensor MQ135(pin, type);


void setup() {
  // put your setup code here, to run once:
  pinMode(trigPin, OUTPUT); // Sets the trigPin as an Output for the ultrasonic sensor
  pinMode(echoPin, INPUT); // Sets the echoPin as an Input for the ultrasonic sensor
  pinMode(speedpinent, INPUT_PULLUP);//enterance speed
  pinMode(speedpinexit, INPUT_PULLUP);//exit speed
  pinMode(led1, OUTPUT);//turns on led 1
  pinMode(led2, OUTPUT);//turns on led 2
  Serial.begin(115200);
  
  delay(15);//delay of 15 microseconds

  WiFi.mode(WIFI_STA);//Wifi mote client
  WiFisetup.addAP("ESP-588643", "");// This connectes to the wifi access point.

  Serial.println();
  Serial.print("Initialising connection to Access Point..... ");

  while (WiFisetup.run() != WL_CONNECTED)// While the connection is not equal to WL_CONNECTED print '.' and wait 500ms.
  {
    Serial.print(".");//print ,
    delay(500);//delay of 500 microseconds
  }

  Serial.println("");
  Serial.println("Access point connected");
  Serial.println("IP address: ");//print the ip address of the device
  Serial.println(WiFi.localIP());
  delay(500);
  
  MQ135.inicializar(); 
  digitalWrite(led1, LOW);//sets led to low
  digitalWrite(led1, HIGH);//sets lef to high
  digitalWrite(led2, LOW);//sets led to low
  digitalWrite(led2, HIGH);//sets led to high
}

void loop() 
{
  digitalWrite(trigPin, LOW);
  delayMicroseconds(2);
    // Sets the trigPin on HIGH state for 10 micro seconds
  digitalWrite(trigPin, HIGH);
  delayMicroseconds(10);
  digitalWrite(trigPin, LOW);
    // Reads the echoPin, returns the sound wave travel time in microseconds
  duration = pulseIn(echoPin, HIGH);
  // Calculating the distance
  distance= duration*0.034/2;
  // Prints the distance on the Serial Monitor
  Serial.print("Distance: ");
  Serial.println(distance);
  delay(10);

  if(distance < 3)// when the distance between the ultrasonic sensor and the floor is les than 3
  {
    Serial.println("Add +1 to counter");
    distancecount = distancecount + 1;// when a vehicle is detected add 1 to the counter
    Serial.println(distancecount);
    
    speedpinentval = digitalRead(speedpinent);//set the pin to digital read
    speedpinexitval = digitalRead(speedpinexit);//set the pin to digital read

    while(speedpinentval != 1)
    {
    speedpinentval = digitalRead(speedpinent);
    Serial.println(speedpinentval);
    Serial.println("Waiting for read 1");
    delay(1);// delay of 1 microseconds is required to stop the system from crashing
    timeout++;
      if(timeout >= 10000)//if there is a delay of more than 10000 microseconds, break out of the loop
      {
        break;
      }
    }
    Serial.println("Sensor tripped 1");
    time1 = micros();
    timeout = timeout - timeout;//set the timeout to 0
    while(speedpinexitval != 1)
    {
    speedpinexitval = digitalRead(speedpinexit);
    Serial.println("Waiting for read 2");
    delay(1);
    timeout++;
      if(timeout >= 10000)
      {
        break;
      }
    }
    Serial.println("Sensor tripped 2");
    time2 = micros();
    timeout = timeout - timeout;

    timeresult = time2 - time1;
    vspeed = 100000.0 / (float) timeresult;
    Serial.println(vspeed, 4);
    Serial.print("M/s");
    delay(5000);
  }
  //GAS sensor detecting CO and CO2.
  MQ135.update();
  CO =  MQ135.readSensor("CO");
  CO2 =  MQ135.readSensor("CO2");

  Serial.print("CO2: ");Serial.print(CO2,2);Serial.println(" ppm");
  Serial.print("CO: ");Serial.print(CO,2);Serial.println(" ppm");
  Serial.println("loop.......................................");

  delay(100);
  if(CO2 >= 700)//if the polution is over a certain thereshold reduce the speed of the traffic
  {
    Serial.print("Carbon Dioxide levels too high! Reduce Speed by 10");
  }
    if(CO >= 1500)//if the polution is over a certain thereshold reduce the speed of the traffic
  {
    Serial.print("Carbon Monoxide levels too high! Reduce Speed by 10");
  }
  ////the results will then be sent to a database every 10 cars that pass
  }






Access point
#include <ESP8266WiFi.h>
#include <WiFiClient.h>
#include <ESP8266WebServer.h>

/* Set these to your desired credentials. */
const char *ssid = "PoliceVan";
const char *password = "12345";

ESP8266WebServer server(80);

/* Just a little test message.  Go to http://192.168.4.1 in a web browser
   connected to this access point to see it.
*/
void handleRoot() {
  server.send(200, "text/html", "<h1>You are connected</h1>");
}

void setup() {
  delay(1000);
  Serial.begin(9600);
  Serial.println();
  Serial.print("Configuring access point...");
  /* You can remove the password parameter if you want the AP to be open. */
  WiFi.softAP(ssid, password);

  IPAddress myIP = WiFi.softAPIP();
  Serial.print("AP IP address: ");
  Serial.println(myIP);
  server.on("/", handleRoot);
  server.begin();
  Serial.println("HTTP server started");
  Serial.println(ssid);
  Serial.println(password);
}

void loop() {
  server.handleClient();
}
