Laborator 13. Smart House

Proiect realizat si documentat de: Dumitrescu Dragos-George, clasa a Xl-a D, specializarea

matematica-informatica

1. Introducere

Acest proiect are scopul de a arata nevoia automatizarilor in viata de zi cu zi a
oamenilor.

Smart House are ca obiectiv principal automatizarea locuintei noastre si ca
obiective secundare, intelegerea mai buna a variabilelor care ne afecteaza viata si
cum putem ne putem schimba modul de a trai intr-un mod cat mai simplu si rapid.

2. Componente necesare

ESP32 Plus Development Board WiFi + Bluethoot

Componente electronice utilizate: modul led RGB, 2 module cu buton, modul RFID,
modul piezo buzzer, motor DC, led galben, 2 servo motoare, modul LCD |12C
Senzori: XHT11 senzor temperatura si umiditate, senzor PIR de miscare, senzor de
abur, senzor de gaz.

Placa ESP32 creata specific pentru
acest proiect ne ajuta cu multe porturi
IO atat digital cat si analog, dar si prin

conectivitatea WiFi si bluethoot prin . Tl £ reyestudions @

2333838388835 8

care putem controla diverse functii ale
casei prin telefon sau calculator.

Modulul RFID ne ajuta prin folosirea de carduri sau taguri rfid pentru a controla cine
are acces sau nu in casa.




e Senzorul PIR de miscare este folosit pentru a ne anunta daca cineva sa afla la usa
noastre.

e Modulul LCD este folosit pentru a afisa diverse informatii stand alone, fara a fi nevoie
de conectare la un pc.

e Senzorul combinat de temperatura si umidiate pot porni venitlatorul sau deschide
fereastra daca una dintre variabile depaseste limitele critice.

Steam sensor

e Senzorul de abur este folosit pentru a inchide fereastra daca incepe ploaia.

e Senzorul de gaz este folosit pentru a deschide fereastra daca exista scapari de gaz.

e Modulul piezo buzzer ne anunta daca exista scapari de gaz printr-un sunet constant
repetiv, fiind legat la senzorul de gaz, pana cand se aeriseste casa.

e Motorul DC antreneaza ventilatorul comandat de senzorul de temperatura si
umiditate.

e Modulul de led RGB este folosit pentru buna starea locuitorilor din casa si pentru a

anunta o problema sau calamitate.

e Cele 2 module cu buton sunt folosite pentru a opera ecranul LCD si pentru a regla
diverse functii ale casei inteligene.

e Led ul galben este folosit pentru a arata functionarea tuturor sistemelor inteligente
ale casei, ecasta nu mai clipeste la interval constant daca exista probleme.



3. Diagrama circuitului
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4. Schema electrica

GAST
BAT1

|-

v

M1

SERWVO1

ui

vot

ETET
scL

GRO

LCD
162

UESP3Z_ALIKE

o

mﬂ !

wIn

w2

vour

GL —

PIR1

a

Made with Tinkercad®

R1 -

WELLO!

DYELLOW_LED

Title: Smart House

Date: 8/21/2024, 5:25:05 PM

Sheet 1M1




5. Mod de lucru

Fiind un proiect specific patentat pentru aceasta aplicatie, modulul ESP32 este
modificat pentru a avea porturile necesare senzorilor folositi, neavand nevoie de breadboard.
Asamblarea se face urmarind tutorialul cu imagini oferit de dezvoltator, pasii de asamblare
includ atat construirea casei propriu zise, dar si a conectarii senzorilor si a motoarelor.

URL: https://docs.keyestudio.com/projects/KS5009/en/latest/docs/

6. Programare

e Software utilizat: Arduino IDE
e Librarii utilizate: DHT.h, Arduino.h, Adafruit_Sensor.h, ESPmDNS.h, WiFi.h, Wire.h,
LiquidCrystal_I2C.h, MFRC522_12C.h, ESP32Servo.h, Adafruit_NeoPixel.h.

Codul

#include <DHT.h>
#include <DHT_U.h>
#tdefine DHTPIN 17
#tdefine DHTTYPE DHT11
DHT dht(DHTPIN, DHTTYPE);

#include <Arduino.h>
#include <Adafruit Sensor.h>

#include <ESPmDNS.h>

#include <WiFi.h>

#include <WiFiClient.h>

String item = "0";

const char *ssid = "XID";

const char *password = "mateinfollD";
WiFiServer server(89);

#tinclude <Wire.h>

#include <LiquidCrystal I2C.h>
LiquidCrystal I2C lcd(@x27, 16, 2);

#include "MFRC522 I2C.h"
MFRC522 mfrc522(0x28);

String passwordCard = 5

#include <ESP32Servo.h>
Servo servoWindow, servoDoor;

#include <Adafruit_NeoPixel.h>

#ifdef __ AVR__
#include <avr/power.h>
#endif



#define PIXEL_PIN 26 // Digital IO pin connected to the NeoPixels.

#define PIXEL_COUNT 4 // Number of NeoPixels

Adafruit_NeoPixel strip(PIXEL_COUNT, PIXEL_PIN, NEO_GRB + NEO_KHZ8090);

boolean oldState = HIGH;
int mode = 9;
boolean newState;

#tdefine yellowlLed 12

#define steamSens 34

#define fanInMin 18

#tdefine fanInPlus 19

#define motionSens 14

#define leftBtn 16

#tdefine rightBtn 27

#define gasSens 23

#tdefine buzz 25

unsigned long previousMillis = ©;
unsigned long previousMillisGas = ©;
const long interval = 1000;

const long intervalDoor = 5000;

// astea de mai sus folosite ca sa scap de functia delay pt

de mari (>100 ms);

bool ylLedState = 0;

int leftBtnMode = 0;

int posDoor = 0;

int servoDoorPin = 13;
int posWindow = 50;

int servoWindowPin = 5;
int directieMotor = 150;
int directieMotor2 = 9;
int aux = 9;

String doorPos = "closed";
String windowPos = "closed";
String temp = "";

String humid = "";

bool testMesajUsa = false;
int lastlLeftBtnMode = 0;
int motorl, motor2;

timpi considerabili

bool fanOverWrite = false, windowOverWrite = false, doorOverWrite = false;

void initPins()

{
pinMode(yellowlLed, OUTPUT);
pinMode(leftBtn, INPUT);
pinMode(motionSens, INPUT);
pinMode(fanInMin, OUTPUT);
pinMode(fanInPlus, OUTPUT);
pinMode(rightBtn, INPUT);
pinMode(gasSens, INPUT);
pinMode(steamSens, INPUT);
pinMode(buzz, OUTPUT);



void initServo()

{
servoDoor.attach(servoDoorPin);
servoWindow.attach(servoWindowPin);
servoDoor.write(posDoor);
servoWindow.write(posWindow);

}
void initLcd()

{
lcd.init();
lcd.backlight();
lcd.clear();

}
void wifiSetup()

{
WiFi.begin(ssid, password);
while (WiFi.status() != WL_CONNECTED)
{

delay(500);
Serial.print(".");

¥
Serial.println("");
Serial.print("Connected to ");
Serial.println(ssid);
Serial.print("IP address: ");
Serial.println(WiFi.localIP());
server.begin();
Serial.println("TCP server started");
MDNS.addService("http", "tcp", 80);

¥

void initRFID()

{
mfrc522.PCD_Init(); // initialize MFRC522
ShowReaderDetails(); // display PCD - MFRC522 read carder
Serial.println(F("Scan PICC to see UID, type, and data blocks..."));

}
void initRGB()

{
strip.begin(); // Initialize NeoPixel strip object (REQUIRED)
strip.show(); // Initialize all pixels to 'off'

}

// SETUP FUNCTON START-----------------
void setup()
{

Serial.begin(9609);

initPins();

initServo();

initLcd();



Wire.begin();
initRFID();
wifiSetup();
Serial.println(F("DHTxx test!"));
dht.begin();
initRGB();
¥
// SETUP FUNCTON END-----------------
float h = dht.readHumidity();
float t = dht.readTemperature();
void gasDetect() // @ e gas, 1 nu e gas
{
unsigned long currentMillisGas = millis();
bool gasval = digitalRead(gasSens);
if (!windowOverWrite)
if (!gasval)
{
openWindow();
digitalWrite(buzz, HIGH);
delay(5);
digitalWrite(buzz, LOW);
delay(5);
}
else
digitalWrite(buzz, LOW);
¥
void rainDetect() // @ nu e ploaie, 1 e ploaie
{
if (!windowOverWrite)
if (digitalRead(steamSens))
{

closeWindow();

}

else

{
openWindow();
}
}

void lcdSetting()
{
if (digitalRead(leftBtn) == @)
{
lcd.clear();
delay(200);
leftBtnMode = (leftBtnMode + 1) % 4;
}
switch (leftBtnMode)

{

case 0:

{



}

lcd.setCursor(0, 0);
lcd.print("Welcome to OUR"™);
lcd.setCursor(o, 1);
lcd.print("SMART HAUS");
break;

case 1:

{

}

lcd.setCursor(0, 0);
lcd.print("Temp: ");
lcd.print(temp);
led.print(" C");
lcd.setCursor(o, 1);
lcd.print("Humidity:");
lcd.print(humid);
led.print("%");

break;

case 2:

{

}

lcd.setCursor(0, 0);
lcd.print("Door is ");
lcd.print(doorPos);
lcd.setCursor(0, 1);
lcd.print("Window is ");
lcd.print(windowPos);
break;

case 3:

{

}

lcd.setCursor(0, 0);
lcd.print("Connected on:");
lcd.setCursor(0, 1);
lcd.print(WiFi.localIP());
break;

case 4:

{

}

lcd.setCursor(9, 0);
lcd.print("Someone is at ");
lcd.setCursor(o, 1);
lcd.print("the front door ");
break;

case 5:

{

lcd.setCursor(9, 0);
lcd.print("Card recognised ");
lcd.setCursor(o, 1);
lcd.print("Welcome back! ")
break;



}

case 6:

{
lcd.setCursor(0, 9);

lcd.print("Card error");

lcd.setCursor(0, 1);

lcd.print("Acces denied");

break;

}

case 7:

{
lcd.setCursor(0, 9);

lcd.print("Hidden menu");

lcd.setCursor(e, 1);

lcd.print("Pacanele ON");

break;
¥
¥
¥
void doorMotion()
{

if (!doorOverWrite)

if (!digitalRead(motionSens))

{

closeDoor();
if (testMesajUsa)

{
lcd.clear();

leftBtnMode = lastLeftBtnMode;
testMesajUsa = false;

}
}

void openDoor()

{
servoDoor.write(45);
doorPos = "opened";

}

void closeDoor()

{
servoDoor.write(0);
doorPos = "closed";

}

void openWindow()

{

servolWindow.write(100);
windowPos = "opened";

}

void closeWindow()

{

servoWindow.write(9);
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}

windowPos = "closed";

void fanOn()

{

}

motor2 directieMotor2;
motorl = directieMotor;
analoghrite(fanInMin, motor2);
analogWrite(fanInPlus, motorl);

void fanOff()

{

}

motor2 0;
motorl 0;
analoghrite(fanInMin, motor2);
analoghrite(fanInPlus, motorl);

void wifiSettings()

{

WiFiClient client = server.available();
if (!client)
{

return;

}
while (client.connected() && !client.available())

{
delay(1);
}
String req = client.readStringUntil('\r");
int addr_start = req.indexOf(' ');
int addr_end = req.indexOf(' ', addr_start + 1);

if (addr_start == -1 || addr_end == -1)
{
Serial.print("Invalid request: ");
Serial.println(req);
return;
}

req = req.substring(addr_start + 1, addr_end);

item = req;

Serial.println(item);

String s;

if (req == "/") // Browser accesses address can read the

the client.println(s);

{
IPAddress ip

WiFi.localIP();

String ipStr = String(ip[@]) + '.' + String(ip[1]) + ".'
.+ String(ip[3]);

information sent by

+ String(ip[2]) +

s = "HTTP/1.1 200 OK\r\nContent-Type: text/html\r\n\r\n<!DOCTYPE
HTML>\r\n<html>Hello from ESP32 at “;

S += ipStr;
s += "</html>\r\n\r\n";
Serial.println("Sending 200");
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client.println(s); // Send the string S, you can read the information when
visiting the address of E smart home using a browser.
// client.print(s);
}
if (req == "/led/on")
{
client.println("turn on the LED");
newState = LOW;

mode = 4;
}
if (req == "/led/off")
{

client.println("turn off the LED");
newState = LOW;

mode = O;
¥
if (req == "/red/on")
{

client.println("turn LED RED");
newState = LOW;

mode = 1;
}
if (req == "/green/on")
{

client.println("turn LED GREEN");
newState = LOW;

mode = 2;
}
if (req == "/blue/on")
{

client.println("turn LED BLUE");
newState = LOW;
mode = 3;

}

if (req == "/fan/on")

{
client.println("Turning the fan ON");
fanon();
fanOverWrite = true;

}

if (req == "/fan/off")

{
client.println("Turning the fan OFF");
fanoff();
fanOverWrite = false;

}

if (req == "/window/off")

{
client.println("Opening the Window");
openWindow();
windowOverWrite = false;
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}

if (req == "/window/on")

{
windowOverWrite = true;
client.println("Closing the Window");

closeWindow();
}
if (req == "/door/on")
{
client.println("Opening the Door");
openDoor();
doorOverWrite = true;
}
if (req == "/door/off")
{
client.println("Closing the Door");
closeDoor();
doorOverWrite = false;
}
client.stop();
}
void rfidRead()
{
if (!mfrc522.PICC_IsNewCardPresent() || !mfrc522.PICC_ReadCardSerial())
{
delay(50);
passwordCard = "";
return;
}

// select one of door cards. UID and SAK are mfrc522.uid.

// save UID
Serial.println(F("Card UID:"));
for (byte i = 0; i < mfrc522.uid.size; i++)
{
Serial.print(mfrc522.uid.uidByte[i] < @x10 ?» " @" : " ");
// Serial.print(mfrc522.uid.uidByte[i1], HEX);
Serial.print(mfrc522.uid.uidByte[i]);
passwordCard = passwordCard + String(mfrc522.uid.uidByte[i]);
}
if (passwordCard == "83179172230") // The card number 1is correct, open the door
{
passwordCard = "";
if (!doorOverhrite)
openDoor();
lcd.clear();
if (lastLeftBtnMode = !5)
lastLeftBtnMode = leftBtnMode;
leftBtnMode = 5;
testMesajUsa = true;
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}

else // The card number is wrong, LCD displays error

{

passwordCard = "";
if (!doorOverhrite)
closeDoor();

lcd.clear();
if (lastLeftBtnMode = !6)
lastLeftBtnMode = leftBtnMode;
leftBtnMode = 6;
testMesajUsa = true;
¥
// Serial.println(password);
¥
void dhtRead()
{
delay(50);
float h = dht.readHumidity();
float t = dht.readTemperature();
temp = String(t, 1);
humid = String(h, 1);

if (isnan(h) || isnan(t))

{
Serial.println(F("Failed to read from dht sens"));
return;

¥

if (!fanOverWrite)
if ((t > 31) || (h > 70))

fanon();
else
fanoff();
}
void hiddenMenu()
{
if (digitalRead(steamSens) && !digitalRead(rightBtn))
{
lcd.clear();
leftBtnMode = 7;
}
}
void rgblLed()
{

// Get current button state.
newState = digitalRead(rightBtn);
// Check if state changed from high to Low (button press).

if ((newState == LOW) && (oldState == HIGH))

{
// Short delay to debounce button.
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delay(20);
// Check if button is still Llow after debounce.
newState = digitalRead(rightBtn);
if (newState == LOW)
{ // Yes, still Llow
if (++mode > 4)
mode = @; // Advance to next mode, wrap around after #8
switch (mode)
{ // Start the new animation...
case 0:
colorWipe(strip.Color(@, @, @), 50); // Black/off
break;
case 1:
colorWipe(strip.Color(255, @, ©), 50); // Red
break;
case 2:
colorWipe(strip.Color(@, 255, @), 50); // Green
break;
case 3:
colorWipe(strip.Color(@, @, 255), 50); // Blue
break;
case 4:
colorWipe(strip.Color(127, 127, 127), 50); // albicios jumate
¥
}
}
// Set the last-read button state to the old state.
oldState = newState;
¥
// LOOP FUNCTION START-----------=-----
void loop()
{
hiddenMenu();
dhtRead();
wifiSettings();
unsigned long currentMillis = millis();
gasDetect();
if (currentMillis - previousMillis > interval)
{
yLedState = lylLedState;
digitalWrite(yellowLed, ylLedState);
doorMotion();
previousMillis = currentMillis;

rfidRead();
rainDetect();
lcdSetting();
rgblLed();

}
// LOOP FUNCTION END-----------------
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void colorWipe(uint32_t color, int wait)

{
for (int i = @; i < strip.numPixels(); i++)
{
strip.setPixelColor(i, color);
strip.show();
delay(wait);
}
}
void ShowReaderDetails()
{

byte v = mfrc522.PCD_ReadRegister(mfrc522.VersionReg);
Serial.print(F("MFRC522 Software Version: 0x"));
Serial.print(v, HEX);
if (v == 0x91)
Serial.print(F(" = v1.0"));
else if (v == 0x92)
Serial.print(F(" = v2.0"));
else
Serial.print(F(" (unknown)"));
Serial.println("");

if ((v == 0x00) || (v == OxFF))

{
Serial.println(F("WARNING: Communication failure, is the MFRC522 properly

connected?"));

}
}

7. Concluzii

Proiectul a avut dificultatiile sale, gasite atat in partea de construire, dar si in partea de
programare, care ne fac sa invatam lucruri noi si cum sa gandim altfel o problema. Casa
Inteligenta ne ajuta sa ne ajutam pe noiinsine prin aclimatizarea omului cu tehnologia care ne
poate usura viata si o poate face mai buna. Un singur senzor nu va avea nici o putere, dar o
multidudine de senzori si interfete pentru om, strans legate si perfectionate sa lucreze
impreuna pot aduce schimbari radicale in viata tuturor.

8. Referinte bibliografice

o Keyestudio loT Smart Home Kit for ESP32,

URL: https://docs.keyestudio.com/projects/KS5009/en/latest/index.html
e 250+ ESP32 Projects, Tutorials and Guides with Arduino IDE,

URL: https://randomnerdtutorials.com/projects-esp32/

e Baza de date cu librariile folosite si codul scris. URL:
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