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About the ESP32 Board

The ESP32 is loaded with lots of new features and combines Wi-Fi and Bluetooth wireless
capabilities and dual-core. The ESP32 peripherals include:

18 Analog-to-Digital Converter (ADC) channels

3 SPl interfaces

3 UART interfaces

2 12C interfaces

16 PWM output channels

2 Digital-to-Analog Converters (DAC)

2 12S interfaces

10 Capacitive sensing GPIOs

The ADC (analog to digital converter) and DAC (digital to analog converter) features are
assigned to specific static pins. However, you can decide which pins are UART, I12C, SPI, PWM,
etc. — you just need to assign them in the code. This is possible due to the ESP32 chip’s
multiplexing feature.

Although you can define the pins properties on the software, there are pins assigned by default
as shown in the following figure.
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The kit comprises of the following components —

7. Pack of LEDs

1. ESP32 DEVKIT V1 Board

8. Pack of Resistors (different values)

9. 840-point bread board

2. DHT11 Temperature and Humidity Sensor

3.

IR Sensor

10. USB Cable (Micro to Type-A)

4. PIR Sensor

11. Jumper Cables [Not in picture]

5. OLED 128x64 Display
6. Two Channel Relay

12. Dupoint cables [Not in picture]
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Installing ESP32 in Arduino IDE

There’s an add-on for the Arduino IDE that allows you to program the ESP32 using the Arduino IDE and
its programming language. In this tutorial we’ll show you how to install the ESP32 board in Arduino IDE
whether you’re using Windows, Mac OS X or Linux.

Installing Arduino IDE

Before starting this installation process, please make sure you have installed the latest version of
Arduino IDE on your computer. If not, please uninstall and reinstall. Otherwise, it may not work. Install
the latest Arduino IDE software from arduino.cc/en/Main/Software , and continue this tutorial.

Installing ESP32 Add-on in Arduino IDE
To install the ESP32 board in your Arduino IDE, follow these next instructions:

1. Inyour Arduino IDE, go to File> Preferences

@ ESP32_data_logging | Arduino 1.£
File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+O

Open Recent >
Sketchbook >
Examples >
Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences Ctrl+Comma

Quit Ctrl+Q
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https://www.arduino.cc/en/software

2. Enter https://dl.espressif.com/dl/package_esp32_index.json into the “Additional Board
Manager URLs” field as shown in the figure below. Then, click the “OK” button:

Preferences
Settings  Network
Sketchbook location:

C :EUsers\;uisaans‘nDotuments‘lf-\rduino|

Browse
Editor language: System Default w | (reguires restart of Arduino)
Editor font size: 17
Interface scale: Automatic | 100 = % (requires restart of Arduino)

Show verbose output during: [~ compilation [] upload
Compiler warnings: Mone

[] Display line numbers

[] Enable Code Felding

Verify code after upload

[ use external editor

Aggressively cache compiled core

Check for updates on startup

Update sketch files to new extension on save (.pde -> .ino)
Save when verifying or uploading

Additional Boards Manager URLs: btmg:ffdl.espressif. comyd|fpackage_esp32_index.json, hitp: //arduino.esp8266. com/stable fpackage_e I ﬁ
More preferences can be edited directly in the file

C:\Userslruisantos\AppData\Local\Arduino 15\preferences. txt

(edit only when Arduino is not running)

I OK I Cancel

Note: if you already have the ESP8266 boards URL, you can separate the URLs with a comma as follows:

https://dl.espressif.com/dl/package_esp32_index.json,
http://arduino.esp8266.com/stable/package_esp8266com_index.json

3. Open the Boards Manager. Go to Tools > Board > Boards Manager...
File Edit Sketc

Help
Aute Format Crl+T
Archive Sketch

Code_Test Fix Encoding & Reload

Serial Monitor Crl Shift+M I - I
Boards Manager...
S il Plartier Ctrl+ Shift+L =
Arduino AVR Boards
WIiFi101 Firmware Updater Arduine Yin
I Board: "Arduine/Genuinc Uno" I JI8) Arduino/Genuino Uno
Port Arduine Duemilanove or Diecimila
// Load 1 Get Board Info Arduino Mano
#include Arduino/Genuino Mega or Mega 2560
sinclude Programmer: "AVRISP mkll" : Arduino Mega ADK

Burn Bootloader Arduino Leonardo
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4. Search for ESP32 and press install button for the “ESP32 by Espressif Systems*:

&% Boards Manager X
)
esp32 by Espressif Systems P

Boards included in this package:
ESP32 Dev Module, WEMOS LoLin32.
More info

):

B R < (3/3). Downloaded 30, 228kb of 125,715%b.

5. It should be installed shortly.

@ Boards Manager

Type Al + | |esp32

esp32 by Espressif Systems version 1.0.2 INSTALLED
Boards included in this package:

ESP32 Dev Module, WEMOS LoLin32.

More info

Select version Install

Remove

Page 7 | 52



Testing the Installation

Plug the ESP32 board to your computer using the USB Cable included in the kit.

With your Arduino IDE open, follow these steps:

1. Select your Board in Tools > Board menu (in my case it’s the DOIT ESP32 DEVKIT V1)

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
skatch_dect 2y Fix Encoding & Reload
1 void s¢ Serial Monitor Ctrl+Shift+M
2 // pi Serial Plotter Ctrl+Shift«L 1n once:

WiFi101 Firmware Updater

5 | Board: "DOITESP32 DEVKITV1" 3 A
6 void 14 Flash Frequency: “80MHz" 4 Adafruit ESP32 Feather
7 // pi Upload Speed: “921600" $ NodeMCU-325
. Core Debug Levek: "None" | MH ET LIVE ESP32DevKIT
53 Port: "COMA" 4 MH ET LIVE ESP32MiniKit
Get Board Info ESP32vn loT Uno
. DOIT ESP32 DEVKIT V1 |
Programmer: “"AVRISP mkll” b OLIMEX ESP32-EVB
bt | OLIMEX ESP32-GATEWAY
ThaiEasyElec's ESPino32

M5Stack-Core-ESP32
Heltec_WIFI_Kit_32
Heltec_WIFI_LoRa_32
ESPectro32
Microduino-CoreESP32

2. Select the Port as below

Note: If you don’t see the COM Port in your Arduino IDE, you need to install the CP210x USB to UART
Bridge VCP Drivers, from the following or similar :
https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers

ch Tools Help

File Edit Sk

Auto Format Ctrl+T
Archive Sketch

Blink_sketch Fix Encoding & Reload

1 Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

Bk WiFi101 Firmware Updater

4 Board: "DOIT ESP32 DEVKIT V1" >

5// le Flash Frequency: "80MHz" >N 23
=3 | Upload Speed: "921600" >

© const

To see the COM port allocated to ESP32 in your Windows PC, please go to ‘Device Manager’ ( you can
find that also by typing device manager in the start tab, Ctrl + Esc)
and see the COM port.
In this screenshot below, COM10 is allocated, so we need to select that in the Arduino IDE. For iOS-
based systems please refer the product user manual for your computer.
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https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers

% Device Manager

File  Action

Wiews  Help

e T EHD B EX®

» Keyboards

» L1 Memory technology devices
» B Mice and other pointing devices

) E Moderns
» [ Maonitars

> I Metwork adapters
> BP Other devices
v B Ports (COM & LPT)

Silicon Labs CP21(3x USE to UART Bridge (COMI0
Standard Serial owver Bluetooth link (CORM3)
Standard Serial over Bluetooth link (COR)
Standard Serial owver Bluetooth link (CORMB)
Standard Serial ower Bluetooth link (CORMT)
Standard Serial owver Bluetooth link (CORME)
Standard Serial ower Bluetooth link (CORMD)

<

3. Open the following example under File > Examples > WiFi (ESP32) > WiFiScan

File Edit Sketch Tools Help

MNew Ctri+N
Open... Ctri+Q
Open Recent

Sketchbook

Examples

Close Ctrl+W
Save Ctrl+5

Save As... Ctri+ Shift+ S
Page Setup  Ctrl+5hift«P
Print Ctrl+P
Preferences  Ctrl+Comma
Quit Ctri+Q

3 i
ESP32 >
ESP32 BLE Arduing ¥
ESPmDNS ¥
HTTPClient >
Preferences : ]
5D{esp32)

SD_MMC »
SimpleBLE ¥
SPIFFS >
Update >
WiFi o

WiFiClientSecure

Examples from Custom Libraries
Adafruit 1LI9341

Adafruit NeoPixel

Adafruit 5501306

Arduinalson

DallasTemperature
DHT sensor library
Embedis

ESP Async UDP

ESP Async WebServer
ESP AsyncTCP 1
ESPE266 and ESP32 Oled Driver for SSE
ESPBE266 Weather Station i

eatedly:
)J_d_ej Y

ETH_LANS720
ETH_TLK110
SimpleWiFiServer
WiFiBlueToethSwitch
WiFiClient
WiFiClientBasic
WiFiClientEvents
WiFiClientStaticlP
WiFilPvG

WiFiMulti

WiFiSmartConfig
WiFiTelnetToSerial
WiFiUDPClient
WPS
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4. A new sketch opens in your Arduino IDE:

File Edit Sketch Toels Help
WiFIStan

0id loop ()

5. Press the Upload button in the Arduino IDE. Wait a few seconds while the code compiles and
uploads to your board. Please note - A new code needs to be uploaded each time a new
project is undertaken. That is to say, that if the circuit diagram is changed then the code for
that particular circuit must also be uploaded.

File Edit Sketch Toocls Help

If everything went as expected, you should see a “Done uploading.” message.

6. Open the Arduino IDE Serial Monitor at a baud rate of 115200 and Press the ESP32 on-
board Enable button and you should see the networks available near your ESP32

- x

@ coma - o X
| Send

scan done

2 networks found

1: MEO-620B4B (-49)*
2: MEO-WiFi (-50)

scan start

scan done

2 networks found

1: MEO-620B4B (-48)*
2: MEO-WiFi (-49)

[ Autoscrol BothNL&CR -~ | |115200baud - Cear output

Troubleshooting the installation
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If you try to upload a new sketch to your ESP32 and you get this error message “A fatal error occurred:

‘

Failed to connect to ESP32: Timed out... Connecting...”. It means that your ESP32 is not in

flashing/uploading mode.

Having the right board name and COM port selected, please follow these steps:
* Hold-down the “BOOT” button in your ESP32 board

Press the “Upload” button in the Arduino IDE to upload your sketch:

-]

After you see the “Connecting....” message in your Arduino IDE, release the finger from the
“BOQOT” button:

= After that, you should see the “Done uploading” message

*  Your ESP32 should have the new sketch running.
* Press the “ENABLE” button to restart the ESP32 and run the new uploaded sketch.
*= You'll also have to repeat that button sequence every time you want to upload a new sketch.

Project 1: DHT11 temperature and humidity sensor module

This tutorial introduces how to use DHT11 temperature and humidity sensor with ESP32 using Arduino
IDE. We will quickly introduce these sensors, pinouts, wiring diagrams, and finally the Arduino sketches.
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About the DHT 11 Sensor —

Measure both temperature and humidity with this fully digital operated, so no analogue-to-digital
calibration is required. Features resistive-type humidity measurement.

o Temperature Range: 0 2C - 50 2C +/- 2 °C

o Humidity Range: 20 — 80% +/- 5%

o Sample Rate: 1Hz

[ 7t pin from top]

Diagram:
Connect the DHT11 sensor to the ESP32 development board as shown in the figure below.

ESP32 Dev Board DHT11 Sensor

GND GND
5006060666080 PIN4(GP104) S (Data)

3.3V Centre Pin

In this example, we connect the DHT data pin to GPIO 4. However, you can use any other appropriate
numeric pin and please change the code accordingly in that case.

Installing Libraries :

To read from the DHT sensor, we’ll use the DHT library from Adafruit. To use this library you also need
to install the Adafruit Unified Sensor library. Follow the next steps to install those libraries.

Open your Arduino IDE and go to Sketch > Include Library > Manage Libraries. The Library Manager
should open.

Search for “DHT” on the Search box and install the DHT library from Adafruit.

Please note: The version might be different as this user guide was written earlier

€5 Library Manager X
Type (Al ~ | Topic |All ~ | |DHT
the basic aspects of Arduino during short workshops. -~
More info

I DHT sensor library by Adafruit Version 1.3.4 INSTALLED I


https://github.com/adafruit/DHT-sensor-library
https://github.com/adafruit/Adafruit_Sensor

After installing the DHT library from Adafruit, type “Adafruit Unified Sensor” in the search box. Scroll
all the way down to find the library and install it.

@ Library Manager X

Type (Al w | Topic Al | adafruit unified sensor|

C LEUTE Y VT LI PR W LS LT AT W TR L LSO PR S RELUTLE Y U TR TEL L MU b T LT e, BT 13 S
Adafruit's Unified Sensor Library.
More info

Adafruit LSMBOIDULHC by Adafruit

Unified sensor driver for Adafruit's LSM303 Breakout (Accelerometer + Magnetometer) Unified sensor driver for Adafruit's
LEM303 Breakout (Acceleromater + Magnetomater)

Maore info

Adafruit TSL2361 oy Adafruin
Unified sensor driver for Adafruit's TSL2561 breakouts Unified sensor driver for Adafruit’'s TSL2561 breakouts
More info

Adafruit Unified Sansor by Adafruit Version 1.0.2 INSTALLED
Required for all Adafruit Unified Sensor based libraries. A unifiad sensor abatrection layer usaed by many Adafruit sensor libraries.

Select version - Instal Update

After installing the libraries, restart your Arduino IDE.

The code and how it works:

In this code section, we call the library file DHT.h and define the pin to which the sensor is connected, in
this case it is pin 4.

#include "DHT.h"

#define DHTPIN 4 // Digital pin connected to the DHT sensor
// DHT must be disconnected during program upload.

Create a DHT object called dht on the pin and with the sensor type you’ve specified previously.

#define DHTTYPE DHT11 //DHT 11
DHT dht(DHTPIN, DHTTYPE);
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In the setup (), we initialize the Serial debugging at a baud rate of 9600, and print a message in the
serial monitor

void setup() {
Serial.begin(9600);
Serial.printIn(F("DHTxx test!"));
dht.begin();

}

The loop() starts with a 2000 ms (2 seconds) delay, because the DHT22 maximum sampling period is 2
seconds. So, we can only get readings every two seconds.

void loop() {
// Wait a few seconds between measurements.
delay(2000);

The temperature and humidity are returned in float format. We create float variables h, t, and f to save
the humidity, temperature in Celsius and temperature in Fahrenheit, respectively.

Getting the humidity and temperature is as easy as using the readHumidity() and readTemperature()
methods on the dht object

float h = dht.readHumidity();

// Read temperature as Celsius (the default)
float t = dht.readTemperature();

// Read temperature as Fahrenheit (isFahrenheit = true)
float f = dht.readTemperature(true);
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There’s also an if statement that checks if the sensor returned valid temperature and humidity

readings.

if (isnan(h) || isnan(t) | | isnan(f)) {
Serial.printIn(F("Failed to read from DHT sensor!"));
return;

}

// Check if any reads failed and exit early (to try again).

After getting the humidity and temperature, the library has a method that computes the heat index.

You can get the heat index both in Celsius and Fahrenheit as shown

// Compute heat index in Fahrenheit (the default)
float hif = dht.computeHeatindex(f, h);
// Compute heat index in Celsius (isFahreheit = false)
float hic = dht.computeHeatIndex(t, h, false);

Finally, print all the readings on the Serial Monitor

Serial.print(F("Humidity: "));
Serial.print(h);

Serial.print(F("% Temperature:"));
Serial.print(t);
Serial.print(F("°C"));
Serial.print(f);

Serial.print(F("°F Heat index: "));
Serial.print(hic);
Serial.print(F("°C"));
Serial.print(hif);
Serial.printIn(F("°F"));
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Demonstration

Upload the code to your ESP32 board. Make sure you have the right board and COM port selected in
your Arduino IDE settings. After uploading the code, open the Serial Monitor at a baud rate of 9600.

You should get the latest temperature and humidity readings in the Serial Monitor every two seconds.

& com7 - ] X

| | send

Humidity: 85.40% Temperature: 20.40°C 68.72°F Heat index: 20.73°C 69.31°F [l
Humidity: 85.40% Temperature: 20.50°C 68.90°F Heat index: 20.84°C 69.50°F
Humidity: 85.40% Temperature: 20.40°C 68.72°F Heat index: 20.73°C 69.31°F
Humidity: 85.40% Temperature: 20.40°C 68.72°F Heat index: 20.73°C 69.31°F
Humidity: 85.40% Temperature: 20.50°C 68.90°F Heat index: 20.84°C 69.50°F
Humidity: 85.40% Temperature: 20.50°C 68,90°F Heat index: 20.84°C €9.50°F
Humidity: 85.30% Temperature: 20.40°C 68.72°F Heat index: 20.72°C 69.30°F
Humidity: 85.30% Temperature: 20.50°C 68.90°F Heat index: 20.83°C 69.50°F
Humidity: 85.30% Temperature: 20.50°C 68.90°F Heat index: 20.83°C €9.50°F
Humidity: 85.20% Temperature: 20.40°C 68.72°F Heat index: 20.72°C €9.30°F
Humidity: 85.30% Temperature: 20.50°C 68.9%90°F Heat index: 20.83°C €9.50°F
Humidity: 85.20% Temperature: 20.40°C 68.72°F Heat index: 20.72°C 69.30°F
Humidity: 85.20% Temperature: 20.50°C €8.590°F Heat index: 20.83°C 69.49°F
Humidity: 85.20% Temperature: 20.50°C 68.90°F Heat index: 20.83°C 69.49°F

[l Avtoscrol (] Show tnestano Newine . [960bmd v | Gearoutat
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Project 2: Webserver based Weather Station

Using the DHT11 temperature and humidity
sensor that we used in the previous project, we
will now create a webserver with ESP32 using
Arduino IDE.

The ESP32 connects to an existing WiFi network
(one created by your wireless router) is called Station
(STA).

In this mode, the ESP32 gets the IP address from the
router, and sets up a webserver that delivers

webpages to all connected devices under the

| = => D Device 1
<~ — =
< >

P
o I:I Device 2
Router
Device 3
r=3
Diagram:

Connect the DHT11 sensor to the ESP32 development board as shown in the figure below, just as the

existing WiFi network.

previous project.
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Installing Libraries :
Install the libraries for the DHT11 sensor just as explained in the project 1,
please refer page number 13.

The code and how it works:

In this code section, we call the library file DHT.h and define the pin to which the sensor is connected, in
this case it is pin 4.

#include <WiFi.h>

#include <WebServer.h>

#include "DHT.h"

t#tdefine DHTTYPE DHT11 // DHT 11
This is the most important step in the code, where the Wi-Fi hotspots SSID (name) and password need
to entered exactly, else the ESP32 board would not be able to connect and setup the webserver,

therefore.

Please go to your computer’s network and connection settings menu to validate the SSID and
password, or check the WiFi router for default settings, or check with your internet provider.

/*Put your SSID & Password*/
const char* ssid = "HUAWEI-B315-124A"; // Enter SSID here
const char* password = "3E76L4BR217"; //Enter Password here

WebServer server(80);

// DHT Sensor
uint8_t DHTPin = 4;

// Initialize DHT sensor.
DHT dht(DHTPin, DHTTYPE);

double Temperature;
double Humidity;

void setup() {
Serial.begin(115200);
delay(100);
pinMode(DHTPin, INPUT);

dht.begin();

Serial.printIn("Connecting to ");
Serial.printIn(ssid);

//connect to your local wi-fi network
WiFi.begin(ssid, password);



//check wi-fi is connected to wi-fi network

while (WiFi.status() = WL_CONNECTED) {
delay(1000);

Serial.print(".");

}

Serial.printin("");

Serial.printIn("WiFi connected..!");

Serial.print("Got IP: ");  Serial.printIn(WiFi.locallP());

server.on("/", handle_OnConnect);
server.onNotFound(handle_NotFound);

server.begin();
Serial.printIn("HTTP server started");

}
void loop() {

server.handleClient();

void handle_OnConnect() {
Temperature = dht.readTemperature(); // Gets the values of the temperature

Humidity = dht.readHumidity(); // Gets the values of the humidity
server.send(200, "text/html", SendHTML(Temperature,Humidity));

void handle_NotFound(){
server.send(404, "text/plain", "Not found");

// Below is the code to display in HTML the values

String SendHTML(float Temperaturestat,float Humiditystat){

String ptr = "<IDOCTYPE html> <htmI>\n";

ptr +="<head><meta name=\"viewport\" content=\"width=device-width, initial-scale=1.0, user-
scalable=no\">\n";

ptr +="<title>ESP32 Weather Report</title>\n";

ptr +="<style>html { font-family: Helvetica; display: inline-block; margin: Opx auto; text-align:
center;\n";

ptr +="body{margin-top: 50px;} h1 {color: #444444;margin: 50px auto 30px;}\n";

ptr +="p {font-size: 24px;color: #444444;margin-bottom: 10px; \n";
ptr +="</style>\n";

ptr +="</head>\n";

ptr +="<body>\n";

ptr +="<div id=\"webpage\">\n";

ptr +="<h1>ESP32 Weather Report</h1>\n";




ptr +="<p>Temperature: ";
ptr +=(int)Temperaturestat;
ptr +="°C</p>";
ptr +="<p>Humidity: ";
ptr +=(int)Humiditystat;
ptr+="%</p>";
ptr +="</div>\n";
ptr +="</body>\n";
ptr +="</html>\n";
return ptr;
}
Demonstration
Upload the code to your ESP32 board and open the Arduino IDE Serial Monitor.
And there you will see the IP Address assigned to the ESP32 board;

@ comio — [m] *

Send

22:41:09.357 -» rst:0xl (POWERON_RESET) ,boot:0x17 (SPI_FAST FLASH BOOT) &
Z22:41:09.357 -» configsip: 0, SPIWP:Oxee

22:41:09.357 -» clik_drv:0x00,q_drv:0x00,d_drv:0x00,c30_drw: 0x00,hd_drv: 0«00, wp_drw: 0x00

22:41:09.357 -> mode:DI0, clock diw:l

22:41:09.357 -> load:0x3E£££0018, len: 4

22:41:09.357 -» load:Ox3E£££001c,len: 1044

22:41:09.357 -> load:0x40073000,1len: 10124

22:41:09.357 -» load:0x40050400,len: 5856

2Z:41:09.357 -> entry 0x400306a5

Z22:41:09.705 -> Connecting to
22:41:09.705 -> HUAWEI-B315-1244
22:41:10.835 -> ...

22:41:12.826 -> WiFi commected..!

2a:4l:12.826
22:4l:1z.826

Autoscroll Show timestamp Mewline w | (115200 baud Clear output

Copy this IP address and paste it directly in your web browser address bar to see the temperature
and humidity values. Please note that both the ESP32 board and the device accessing the IP address
must be on the same WiFi network.

ESP32 Weather Report

Temperature

o Humidity 6 7 ”

Project 3: Controlling LED by PWM




50% Duty Cycle

What is PWM ? On %

Pulse width modulation, is a type of a digital signal and
is used in basic as well as advanced circuit designs. 75% Duty Cycle

On IR
We need to understand the concept of ‘Duty cycle’ = J = }’_CJ I_| U

firstly, and simply put — it is the ‘on’ time, and is
measured in percentage. The percentage duty cycle specifically describes the percentage of time a digital
signal is on over an interval or period of time. This period is the inverse of the frequency of the waveform.

In the image, the first graph shows a 50% duty cycle. Meaning that it is ‘on’ 50% of the time, and 50% is
‘off’ therefore. Similarly, the second graph shows a 75% duty cycle and is ‘on’.

The frequency of the square wave does need to be sufficiently high enough when controlling LEDs to get

the proper dimming effect.

Diagram:

The LED has different sized legs, and the longer one is the positive (+ve) and should be connected to
the 10 pin 16 on the ESP32 dev board as shown below, and via a 220 Q resistor ( that is included in
the kit, please see page 4 for kit inclusions)

[ [ —

/o

o |

B GND

5/ (Ground) '
B0\

+ve leg of LED

= - e - = A 2200 Resistor

GPIO 16

(8™ pin counted from top )
] | | | |

Page 21 | 52



Code:

const int ledPin = 16; // 16 corresponds to GPIO16

// setting PWM properties
const int freq = 5000;
const int ledChannel = 0;
const int resolution = §;

void setup(){
// configure LED PWM functionalitites
ledcSetup(ledChannel, freq, resolution);

// attach the channel to the GPIO to be controlled
ledcAttachPin(ledPin, ledChannel);

// In this part of the code, the dutycycle of the LED is changed from O to 255, since we defined the
resolution as 8 bit in the code above. 218 = 256.

void loop(){
// increase the LED brightness
for(int dutyCycle = 0; dutyCycle <= 255; dutyCycle+=15){
// changing the LED brightness with PWM
ledcWrite(ledChannel, dutyCycle);
delay(15);

// decrease the LED brightness subsequently in steps of 15.
for(int dutyCycle = 255; dutyCycle >= 0; dutyCycle-=15){
// changing the LED brightness with PWM
ledcWrite(ledChannel, dutyCycle);
delay(15);
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Project 4: LDR controlled darkness indicator

The Digital LDR Module is used to detect the presence of light / measuring the intensity of light. The
output of the module goes high in the presence of light and it becomes low in the absence of light. The

sensitivity of signal detection can be adjusted using the potentiometer.

Specifications of LDR sensor -

Potentiometer

LM393 based design.
Can detect ambient brightness and light intensity.

Adjustable sensitivity (via blue digital potentiometer adjustment).

Output Digital — 0V to 5V, Adjustable trigger level from preset.
LEDs indicating output and power.
Operating Voltage: 3.3V to 5V DC.

Circuit diagram

Sensor

There are two circuits connected to the ESP32 board. The first one checks and reports the light intensity
back to the ESP32 board; and if the light intensity crosses the defined threshold, then activates the second
circuit to light up the LED

Pin connections

ESP32 LDR Sensor LED
/| GND GND -ve
| GPI0 26 vce
7; 3.3V Centre Pin
'| GPIO 16 +ve (Long)
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Code

//constants for the pins where sensors are plugged into.
const int sensorPin = 26;

const int ledPin =16;

//Set up some global variables for the light level an initial value.

int lightVal;

// light reading

void setup()

{

// We'll set up the LED pin to be an output.
pinMode(ledPin, OUTPUT);
Serial.begin(115200);

}

void loop()

{Serial.print("Light Value:"),
Serial.print(lightVal);
Serial.print("\n");
delay(100);

lightVal = analogRead(sensorPin); // read the current light levels
//if lightVal is less than our initial reading withing a threshold then it is dark.
if(lightVal <900) //Please find the threshold in your room by varying the potentiometer resistance

{
digitalWrite (ledPin, HIGH); // turn on light

}
//otherwise, it is bright
else

{
digitalWrite (ledPin, LOW); // turn off light

}
}
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Demonstration

After uploading the code onto the ESP32 board, please adjust the sensitivity of

the potentiometer (pot), and open the serial monitor while doing that.

Assuming that the pot is on the breadboard, as shown in the image before,
and you are facing it. Close the pot, in the anti-clockwise direction. And then
slowly start moving the pot in the clockwise direction. Basis the intensity of
light on the sensor, you would see a number such as 400 or thereabouts, as in
this case. Moving the threshold other way(s), would give a very high value like

4095 and is not what we are after.

The values (400) is the threshold intensity; and please make changes to the code accordingly.

To see the code in action, please vary the light intensity in your room by using additional light source such

as a torch, etc. The idea is to vary the light intensity on the sensor.

@ LDR_Module_and_LED_with_ESP32__FINAL | Arduine 1813 -
File Edit Sketch Tools Help

LDR_Module_and_LED_with_ESP32___FINAL
//%et up some global variables for the light lewel an initial value.

int light¥al:

/7 light reading

woid setup()

44 We'll set wp the LED pin to be an output,
pinkode (ledPin, OUTFUT);
Slerial.beqlntllSZDDJ;

H

woid loop()
{Serial.print("Light Value:");
Serial.print(lightVal);
Serial.print(™n"):
delay(l00]

light¥al = anclogRead|sensorPin); // read the current light levels
#/if light¥al is less than our initial reading withing a threshold then it is dark.
if(light¥al < 400)

{

digitallrite (ledPin, HIGH); // turn on light

i

Jfothermise, it is bright

else

{

digitallrite [ledPin, LOW): // turn off light

DOIT ESP32 DEVKIT V1, 80MHz, 115200

@ como

12:54:47.652 -> Light Value:383
12 47.747 -> Light Value:400
47.843 -» Light Value:389
47.938 -» Light Value:400
L1z 45.086 -> Light Value:35l
12:54:48.159 > Light Value:400
12:54: 48,252 -> Light Value:3ss
12:54: 48,345 > Light Value:399
12:54:48.438 > Light Value:395
12:54:48.532 -> Light Value:400
12:54:48.627 -> Light Value:3sl
12:54: 498,723 -> Light Value:400
12:54:48.867 -> Light Value:390
12:54:48.963 -> Light Value:400
12:54:49.060 > Light Value:333
12:54:49.155 -> Light Value:39s
12:54:49.251 -> Light Value:400
12:54:49.346 —> Light Value:333
12:54:49. 441 -> Light Value:400
12:54:49.535 -> Light Value:3as
12:54: 49,630 -> Light Value:400
12:54:49.726 -> Light Value:386
12:54:49.822 -> Light Value:40l
12:54:49.966 > Light Value:384
12:54: 50,062 -> Light Value:400
12:54:50.154 -> Light Value:391
12:54:50.24% -> Light Value:40l
12:54:50.340 -> Light Value:331
12:54:50.432 -> Light Value:400
12:54:50.525 -> Light Value:391
12:54:50.666 -> Light Value:400
12:54:50.759 > Light Value:386
12:54:50.853 > Light Value:400
12:54: 50,947 -> Light Value:383
12:54:51.042 -> Light Value:400
12:54:51.134 -> Light Value:3393

<

-

Autoscroll Show timestamp

= m}
Send
>
Hewline ~ 115200 baud o Clear output
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Project 5: Using OLED Display

In this project, we introduce how to use ESP32 to control OLED display. You can modify the code according
to your own idea to make OLED display what you want to display. The ESP board will use Arduino IDE for

programming.

Specifications of OLED Display

e Based pm SSD1306 S P &0 .\
_GNDUCC SCLSDA

e 128 x 64 pixels (Width x Height)
e  SCL(or SCK) — Signal clock pin

e  SDA - Serial data pin

e Voltage : 3.3VDC

Circuit diagram

Pin Connections

OLED ESP32 l-
GND GND

3.3V Ve

SCK GPI022

SDA GPIO21
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Code
Before running the main code, please run the code for — Screen address finder.

In this code, we are confirming the address of our OLED Screen. And then using this to update the main
cod with correct address value.

The code for the screen address finder is as below.  Run this code and open the serial monitor, and in my
case thr OLED screen is at 0x3C address, as below. The same address must be in all the codes.

© comin - ] *

Send

Scanning. ..

11:36:17.733 -» I2C device found at address 0Ox3C
11:36:17.733 -» done

11:36:17.733 -»

Autoscroll Show timestamp Mewline w | [115200baud

Code for confirming the OLED Address:
#include <Wire.h>
void setup() {
Wire.begin();
Serial.begin(115200);
Serial.printIn("\nI2C Scanner");

void loop() {
byte error, address;
int nDevices;
Serial.printIn("Scanning...");
nDevices = 0;
for(address = 1; address < 127; address++ ) {
Wire.beginTransmission(address);
error = Wire.endTransmission();
if (error ==0) {
Serial.print("I2C device found at address 0x");
if (address<16) {
Serial.print("0");
}
Serial.printin(address,HEX);
nDevices++;
}
else if (error==4) {
Serial.print("Unknow error at address 0x");
if (address<16) {
Serial.print("0");




}
Serial.printin(address,HEX);

}
if (nDevices == 0) {
Serial.printIn("No 12C devices found\n");
}
else {
Serial.printIn("done\n");
}
delay(5000);

Code for Hello World :

#include <Wire.h>

#include <Adafruit_GFX.h>

#include <Adafruit_SSD1306.h>

#define SCREEN_WIDTH 128 // OLED display width, in pixels
#define SCREEN_HEIGHT 64 // OLED display height, in pixels

// Declaration for an SSD1306 display connected to 12C (SDA, SCL pins)

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, -1);

The address needs to be

void setup() { updated here, from the screen
Serial.begin(115200); address finder code.

if(!display.begin(SSD1306_SWITCHCAPVCC, 0x3C))|{ // Please cross check the address using screen
address finder code.
Serial.printIn(F("SSD1306 allocation failed"));
for(;;);
}
delay(2000);
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(WHITE);
display.setCursor(0, 10);
// Display static text
display.printIn("Hello, world!");

display.display();
}
void loop() { }
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Project 6: Display Temp & Humidity on OLED Display

In this project, we take the OLED display and use it to display the temperature and humidity from the DHT11

sensor.
Circuit diagram

To build this circuit with relative ease, we will use the power rails on the breadboard. One rail is connected
to 3.3V and the other is GND.

OLED DHT11 ESP32
GND GND GND
3.3V VCC VCC
SCK GP1022
SDA GPI1021
DATA GP104

RO COS SO
OSSO

oS
oV

O
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Code

#include <Wire.h>

#include <Adafruit GFX.h>
#include <Adafruit_SSD1306.h>
#include <Adafruit_Sensor.h>
#include <DHT.h>

#define SCREEN_WIDTH 128 // OLED display width, in pixels
#define SCREEN_HEIGHT 64 // OLED display height, in pixels

// Declaration for an SSD1306 display connected to 12C (SDA, SCL pins)
Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, -1);

#define DHTPIN 4 // Digital pin connected to the DHT sensor

#define DHTTYPE DHT11  //DHT 11

DHT dht(DHTPIN, DHTTYPE);

void setup() {
Serial.begin(115200);

dht.begin();

if(!display.begin(SSD1306_SWITCHCAPVCC, 0x3C)) {
Serial.printIn(F("SSD1306 allocation failed"));
for(;;);

}

delay(2000);

display.clearDisplay();

display.setTextColor(WHITE);

void loop() {
delay(2500);

//read temperature and humidity
float h = dht.readHumidity();

// Read temperature as Celsius (the default)
float t = dht.readTemperature();

// Check if any reads failed and exit early (to try again).
if (isnan(h) | | isnan(t) )}{
Serial.printIn(F("Failed to read from DHT sensor!"));
return;

30 | 52



// clear display
display.clearDisplay();

// display temperature
display.setTextSize(1);
display.setCursor(0,0);
display.print("Temperature: ");
display.setTextSize(2);
display.setCursor(0,10);
display.print(t);
display.print(" ");
display.setTextSize(1);
display.cp437(true);
display.write(167);
display.setTextSize(2);
display.print("C");

// display humidity
display.setTextSize(1);
display.setCursor(0, 35);
display.print("Humidity: ");
display.setTextSize(2);
display.setCursor(0, 45);
display.print(h);
display.print(" %");

display.display();
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Project 7: Simple Relay control by ESP32

About Relays

A relay is an electrically operated switch and like any other switch, it that can be turned on or off, letting the
current go through or not. It can be controlled with low voltages, like the 3.3V provided by the ESP32 GPIOs
and allows us to control high voltages like 12V, 24V or mains voltage

There are different relay modules with a different number of channels. You can find relay modules with one,
two, four, eight and even sixteen channels. The number of channels determines the number of outputs we’ll
be able to control.

There are relay modules whose electromagnet can be powered by 5V and with 3.3V. Both can be used with
the ESP32 — you can either use the VIN pin (that provides 5V) or the 3.3V pin.

Additionally, some come with built-in optocoupler that add an extra “layer” of protection, optically isolating
the ESP32 from the relay circuit.

NC

COM

These pins are connected to
the LED or other device

o These pins are connected
to the ESP32 board

GND IN1&2 VCC

Mains Voltage Connections

The relay module shown in the previous photo has two connectors, each with three sockets: common (COM),
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Normally Closed (NC), and Normally Open (NO).

COM: connect the current you want to control (mains voltage).

NC (Normally Closed): the normally closed configuration is used when you want the relay to be
closed by default. The NC are COM pins are connected, meaning the current is flowing unless you
send a signal from the ESP32 to the relay module to open the circuit and stop the current flow.
NO (Normally Open): the normally open configuration works the other way around: there is no
connection between the NO and COM pins, so the circuit is broken unless you send a signal from
the ESP32 to close the circuit.

Control Pins

The low-voltage side has a set of four pins and a set of three pins. The first set consists of VCC and GND to

power up the module, and input 1 (IN1) and input 2 (IN2) to control the bottom and top relays,

respectively.

If your relay module only has one channel, you’ll have just one IN pin. If you have four channels, you'll

have four IN pins, and so on.

The signal you send to the IN pins, determines whether the relay is active or not. The relay is triggered

when the input goes below about 2V. This means that you’ll have the following scenarios:

Normally Closed configuration (NC):

HIGH signal — current is flowing

LOW signal — current is not flowing

Normally Open configuration (NO):

HIGH signal — current is not flowing

LOW signal — current in flowing

You should use a normally closed configuration when the current should be flowing most of the
times, and you only want to stop it occasionally.

Use a normally open configuration when you want the current to flow .

Page 33 | 52



Circuit diagram and connections

To build this circuit with relative ease, we will use the power rails on the breadboard. One rail is connected

to 3.3V and the other is GND.

Relay ESP32 LED
GND GND
IN1 GPI026
VCC 5V

5V +ve
NO -ve

| S, S — —
e FATA TRt
|

.....

» |
-
| g
N, oo
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- - ";{‘
- - &
3
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- - ot P e \
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-
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Code

const int relay = 26;

void setup() {

Serial.begin(115200);

pinMode(relay, OUTPUT);}

void loop() {
// Normally Open configuration, send LOW signal to let current flow
// (if you're usong Normally Closed configuration send HIGH signal)

digitalWrite(relay, LOW);

Serial.printIn("Current Flowing");

delay(5000);

// Normally Open configuration, send HIGH signal stop current flow
// (if you're usong Normally Closed configuration send LOW signal)
digitalWrite(relay, HIGH);

Serial.printIn("Current not Flowing");

delay(5000);

}
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Project 8: PIR motion detection with LED

About PIR Sensor

Passive infrared sensor (PIR) - is a passive motion sensor that means it can only detect something
around it and it cannot transmit anything. Whenever there is a motion around the sensor, it will detect the
heat of the human body and produces a high output logic 1 at the output of the sensor. has the receiver
element divided into two sections. As an object moves in front of one part of the field, it creates a change
in the amount of infra-red radiation entering that part of the sensor. A 'warm' object creates an increase in
infrared, while a 'cold' object creates a shadow in the infra-red light already entering the sensor from its
surroundings, for instance as a vehicle enters a driveway.

The difference between the amount of infra-red light entering one section of the element and the 'default’
level of warmth sensed by the other is calculated by an onboard processor. And this difference in incoming
IR is what ultimately triggers the sensor.

Operating Voltage : 3.3V
Level output voltage: High 3V / Low OV
Pin outs of the PIR sensor are as above

The distance and delay time are adjustable potentiometers and their values can be changed using a
Phillips screwdriver. Adjust the potentiometers so that you can get the sensitivity right for where you want

to use it, This could take some trial and error to find the sweet spot.

If you are having issues with it always detecting motion, or not detecting motion, try a simple sketch such

as in the code -

void loop(){ digitalWrite(led_green, digitalRead(pir_sense)); delay(100);}
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Circuit diagram & Connections

The table below shows the pin connection between the circuit components. Please remember to use the
220Q for connecting the LED, to limit the current flow and prevent it’s burning out.

Pin Connections

ESP32 PIR LED
GND GND -ve
(Shorter leg)
3.3V VCC
GPI1026 +ve

(Longer leg)

GP1027 ouT
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Code
t#tdefine timeSeconds 10

// Set GPIOs for LED and PIR Motion Sensor
const int led = 26;
const int motionSensor = 27;

// Timer: Auxiliary variables
unsigned long now = millis();
unsigned long lastTrigger = 0;
boolean startTimer = false;

// Checks if motion was detected, sets LED HIGH and starts a timer
void IRAM_ATTR detectsMovement() {

Serial.printin("MOTION DETECTED!!!");

digitalWrite(led, HIGH);

startTimer = true;

lastTrigger = millis();

void setup() {
// Serial port for debugging purposes
Serial.begin(115200);

// PIR Motion Sensor mode INPUT_PULLUP

pinMode(motionSensor, INPUT_PULLUP);

// Set motionSensor pin as interrupt, assign interrupt function and set RISING mode
attachinterrupt(digitalPinTolnterrupt(motionSensor), detectsMovement, RISING);

// Set LED to LOW
pinMode(led, OUTPUT);
digitalWrite(led, LOW);

void loop() {
// Current time
now = millis();
// Turn off the LED after the number of seconds defined in the timeSeconds variable
if(startTimer && (now - lastTrigger > (timeSeconds*1000))) {
Serial.printIn("Motion stopped...");
digitalWrite(led, LOW);
startTimer = false;

}
Open the serial monitor to see the code in action. As soon as object moves across the PIR scanned zone,
the motion is detected.
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Project 9: PIR motion detection with email alerts (IFTTT)

Our aim is to design an loT motion detection project that does three things whenever motion is detected.
This includes turning the LED ON which is connected with ESP32 and PIR sensor, updating the web page
with motion detection at exact time and date, and lastly sending an email notification alerting that motion
has been detected at the occurred time.

Circuit diagram & Connections
The circuit and connections would be as per the previous project, i.e. project 8

Whatis IFTTT
IFTTT means ‘If this, then that.” It is an open-source service that gives the user the freedom to program a
response to an event according to their likes.

Configuring & Connecting IFTTT Web service
We can create an applet which are chains of conditional statements by a combination of several app
services and add triggering parameters. For our project, we will be using this service, to send email alerts

whenever motion is detected.

1. Create an Account & Signup
First go to the following website: https://ifttt.com/
The following window will appear. Click on the ‘Get Started’ button.

Eplors  Plans  Deviopern v Login | (D)
X 4
. B

Do more with s

@the things you lov

kable ways.

M.

-(i‘ sore ) (G soope ) (@ 1o )
IFTTT Heow 1o FTTTY Explore Plans Dovelopers v Login m

Get started with IFTTT

@ Continue with Apple )
(G Continue with Google )

<'i Continue with Facebook >
o S

2. Create an Applet



After you have created your account, we will be directed to the page where we will create our
applet. Click on ‘Create.’

IFTTT Productivity Guide My Applets  Explore  Developers v O

Explore

Filter code cheat sheet

3. Click on the ‘Add’ button in the If this section :

Create your own e

Go beyond if this then that with quedies, cgnditional Jogic, muiiple adlighs, and m@fe! Start free trial

You've created 0 of 3 Applets

If This €

Then That
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4. Select — Webhooks
Another page will open in which we will have to choose our service. There is a lot of options to
choose from. Write down ‘webhooks’ in the search option and its icon will appear:

Choose a service

$
Q  webhooks

S

Webhooks

5. Select a trigger ‘Receive a web request’
choose the trigger as: ‘Receive a web request’ by clicking on it. Whenever webhooks will receive a
web request, some action will take place. This we will define in the ‘THAT’ section.

Choose a trigger

&S

Webhooks

Receive a web
request

This trigger fires every
time the Maker service

receives a web request to
notify it of an event. For
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After clicking the Receive a web request, the following window will open up. We will write down
Motion_Detection as the event name for the web request. You can use any other name of your choice.
Click ‘Create Trigger’ button.

Complete trigger fields

&S

Receive a web request

This trigger fires every fime the Maker service recoives a web request to notify it of an event. For information on triggering events, go to your
Meker service settings and then the fisted URL (web) or tap your usemame (mobile)

Event Name

Motion_Detection -
he n “button, or
“front

Create trigger

After the trigger is created, we are taken back to the web page where we first added the service for the ‘IF
THIS’ section. Now we will click the ADD button for the ‘THEN THAT’ section.

6. Choose and add a service
Now we will choose the service. We have to choose what will happen if a web request is received.
We will type ‘email’ in the search option and click on its icon. This is because we want to receive
email notification whenever a web request is received.

Create your own @

tox, batter Applsts with advanced features. Upgmde

You're using 1 of 5 Applets

If (g\b Receive a web request

Q  email '
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7. Connect the service
Click on the ‘Connect’ button as shown below.

Connect service

el
Email

Send and receive important information when you need it, automatically, with
this service. The “send me an email* action has a daily limit of 750 messages
per day, at which point Applets will be paused until the limit resets at 12:00 AM
GMT.

Connect

Next, write down your email address and click ‘Send Pin’ as shown below:

After you successfully enter the PIN, a new window will open up.

Connect Email

Enter the email address you weuld like to use for all of your Email Applets.

Email address

Send PIN |
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Complete the action fields by specifying the subject and body of the email. Afterwards, click ‘Create
Action.’

Complete action fields

]

Send me an email

This Action will send you an HTML based email. images end links are supported.

Subject

Motion Detection Notification

Add ingradient

Body

Motion was detected!
When:  OccurredAt

Add ingredient

Create action

After we have created the action, we will be guided towards the initial web page of IFTTT. Click ‘Continue’

(4]

Edit Delate

to proceed.

Th e n Send an email

(4]

After this click the Finish button. Make sure to turn ON the notifications when the applet is running.

You have successfully created the applet as shown below.

S M

If Maker Event
"Motion_Detection",
then Send me an email
at

~.com

Edit title

8. Obtaining private key
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Before we proceed further with our project, we want to access our private key. This is important
as it will be required while programming our ESP32 board

My Applets Explore Developers v

Documentation % Settings

@

Webhooks

Integrate other services on IFTTT with your DIY projects. You can create
Applets that work with any device or app that can make or receive a web
request. If you'd like to build your own service and Applets, check out the

LETTT platform.

You would see a screen after clocking, the display the key as below -

&S
Your key is: gkb_HtlpE-FeOWMH20 S

4 Back to ser

To trigger an Event
Make a POST or GET web request to:

https://maker.ifttt.com/trigger/ {event) /with/key/gkb_HtIpE-FeOwMH2@0bLTVUR7_fPipDyj_hdTIF20d
With an optional JSON body of:

{ "value1™ : *

value2™ : * ", “valued" : " =}

The data is completely optional, and you can also pass valuel, valuez, and value3 as query parameters or form variables. This content will be
passed on to the action in your Applet.

You can also try it with curl from a command line.
curl <X POST https://moker.ifttt.com/trigger/{event}/with/key/gkb_HtIpE-FeOnMH200bLTVURY_fPipDyj_hdTIF20d

Please read our FAQ on using Webhooks for more info.
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Code

#include <WiFi.h>
#include <WiFiClient.h>
#include <WebServer.h>

//Check your WiFi hotspot for these settings
const char* ssid = "WiFi-AE1FF6";
const char* password ="185319107";

Please check your WiFi Spot for
these setting and update the
code accordingly

const char *host = "maker.ifttt.com";
const char *privateKey = "x264PoncOKUNaOHW?21Z0t";

WebServer server(80);
void send_event(const char *event);

int led_pin = 26;
int sensor_pin =27;
String Message;

const char MAIN_page[] PROGMEM = R"=====(
<ldoctype html>

<html>

<head>

<title>loT Motion detector</title>

<meta name="viewport" content="width=device-width, initial-scale=1">

<h1 style="text-align:center; color:red;font-size: 2.5rem;">loT Motion Detector</h1>

<style>

canvas{

-moz-user-select: none;
-webkit-user-select: none;
-ms-user-select: none;

}

#data_table {
font-family: New Times Roman;
border-collapse: collapse;
width: 100%;
text-align: center;
font-size: 0.8rem;

}

#data_table td, #data_table th {
border: 3px solid #ddd;
padding: 15px;

}

#data_table tr:nth-child(even){background-color: #f7dada;}

#data_table tr:hover {background-color: #f7dada;}
#data_table th {

padding-top: 20px;

padding-bottom: 20px;

text-align: center;



background-color: #¢00909;
color: white;
}
</style>
</head>
<body>
<div>
<table id="data_table">
<tr><th>Time</th><th>Activity</th></tr>
</table>
</div>
<br>
<br>
<script>
var Avalues = [];
var dateStamp = [];

setInterval(function() {
getData();
1, 3000);
function getData() {
var xhttp = new XMLHttpRequest();
xhttp.onreadystatechange = function() {
if (this.readyState == 4 && this.status == 200) {
var date = new Date();
var txt = this.responseText;
var obj = JSON.parse(txt);
Avalues.push(obj.Activity);
dateStamp.push(date);

var table = document.getElementByld("data_table");
var row = table.insertRow(1);
var celll = row.insertCell(0);
var cell2 = row.insertCell(1);
celll.innerHTML = date;
cell2.innerHTML = obj.Activity;
}
%
xhttp.open("GET", "read_data", true);
xhttp.send();
}
</script>
</body>
</html>

void handleRoot() {
String s = MAIN_page;
server.send(200, "text/html", s);

}
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void read_data() {

int state = digitalRead(sensor_pin);

delay(500);

Serial.print(state);
if(state == HIGH){
digitalWrite (led_pin, HIGH);
delay(1000);
digitalWrite (led_pin, LOW);
Message = "Motion Detected";
String data = "{\"Activity\":\""+ String(Message) +"\"}";
server.send(200, "text/plane", data);
send_event("Motion_Detection");
Serial.printIn("Motion detected!");
}

}
void setup() {

Serial.begin(115200);

WiFi.begin(ssid, password);

while (WiFi.status() = WL_CONNECTED) {
delay(500);

Serial.print("Connecting...");

}

Serial.printIn("");

(
Serial.printIn("Successfully connected to WiFi.");
Serial.printIn("IP address is : ");
Serial.printIn(WiFi.locallP());

server.on("/", handleRoot);
server.on("/read_data", read_data);
server.begin();

pinMode(sensor_pin, INPUT);
pinMode(led_pin, OUTPUT);
digitalWrite (led_pin, LOW);
}
void loop(){
server.handleClient();

}

void send_event(const char *event)
{
Serial.print("Connecting to ");
Serial.printin(host);

WiFiClient client;
const int httpPort = 80;
if (Iclient.connect(host, httpPort)) {
Serial.printIn("Connection failed");
return;
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String url = "/trigger/";
url += event;
url +="/with/key/";
url += privateKey;
Serial.print("Requesting URL: ");
Serial.printin(url);
client.print(String("GET ") + url + " HTTP/1.1\r\n" +
"Host: " + host + "\r\n" +
"Connection: close\r\n\r\n");
while(client.connected())
{
if(client.available())
{
String line = client.readStringUntil("\r');
Serial.print(line);
}else {
delay(50);
L
}
Serial.printin();
Serial.printIn("Closing Connection");
client.stop();
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Project 10: IR motion detection

This IR sensor can be used to detect objects or obstacles ahead using reflected infrared light.
The sensor has 2 main parts, namely IR transmitter and IR receiver. The infrared transmitter emits infrared
light. When it hits an object, the infrared light gets reflected back.

When the infrared receiver receives the reflected infrared light, the output will be "low". When the infrared
receiver does not receive the reflected infrared light, the output will be "high".

There are 2 LED indicators in the sensor. Power indicator light and output indicator light. If the module is

powered by current, the power indicator LED will light up. If there is an object in front of the sensor or
infrared receiver to receive infrared light reflection, the output indicator LED will light up.

Connections:

A ]
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M,

E ] @ T
&3 _caf30

GND




Code:

int pinlR = 2;

void setup(){
Serial.begin(115200);
pinMode(pinIR, INPUT);
Serial.printin("Detect IR Sensor");
delay(1000);

}
void loop(){
int IRstate = digitalRead(pinIR);

if(IRstate == LOW){
Serial.printin("Detected");

}
else if(IRstate == HIGH){

Serial.printIn("Not Detected");

}
delay(1000);

}

Demonstration:

Bring an object closer to the sensor and open the serial monitor to see the code in action.

@ comsa - ] *

Send

WOT Dotooooo
Detected
Not Detected
Detected
Not Detected
Detected

If you place an object in front of the sensor, the serial monitor will say "Detected".

if there is no object in front of the sensor, the monitor serial will say "Not Detected".
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