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Software installation procedure

Download and install Arduino IDE from the below link

(select windows installer)

Download and install ch340G driver from below link

(It will be zip format unzip to folder then go to ch340g folder then run setup)
Download and install cp210x driver from below link

(select Download VCP (5.3 MB) (Default))
(It will be zip format unzip to folder then run cp210xVCPlInstaller_x86)

Download firebase Arduino library zip file from below link

To download click clone or download button and then download zip

To install:

Open Arduino IDE installed in step |

Select sketch -> include library -> Add .Zip Library -> select downloaded firebase-
arduino-master.zip from downloaded folder and press open

Download Arduino Json library zip file from below link

To download click clone or download button and then download zip
To install:

Open Arduino IDE installed in step |

Select sketch -> include library -> Add .Zip Library -> select downloaded
ArduinoJson-master.zip from downloaded folder and press open

Download Arduino Json library zip file from below link

To download click clone or download button and then download zip

To install:

Open Arduino IDE installed in step |

Select sketch -> include library -> Add .Zip Library -> select downloaded adafruit-
mMQTT-Library-master.zip from downloaded folder and press open

Installing ESP8266
Open Arduino IDE installed in step |
Go to files and click on the preference in the Arduino IDE
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https://www.arduino.cc/en/Main/Software
https://www.arduined.eu/ch340g-converter-windows-7-driver-download/
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
https://www.silabs.com/documents/public/software/CP210x_Windows_Drivers.zip
https://github.com/FirebaseExtended/firebase-arduino
https://github.com/bblanchon/ArduinoJson
https://github.com/adafruit/Adafruit_MQTT_Library
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& sketch_sep07a | Arduino 1.8.5 - | X
7Filer Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+0

Open Recent >

Sketchbook >

Examples >

Close CtrlsW jetup code here, to run once:

Save Ctrl+S

Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences CtrisComma ain code here, to run repeatedly:

Quit Ctrl+Q
g J

copy the below code in the Additional boards Manager URLs:
http://arduino.esp8266.com/stable/package esp8266com index.json

Preferences

Settings Network

Sketchbook location:

C:\Users\User\Documents\Arduino Browse
Editor language: System Default ~ | (requires restart of Arduino)

Editor font size: 17

Interface scale: Automatic 100 5 % (requires restart of Arduino)

Show verbose output during: [_| compilation [ ] upload

Compiler warnings: None v

Display line numbers

[] enable Code Folding

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: § http://arduino.esp8266.com/stable/package_esp8266com_index.json ﬁ

More preferences can be edited directly in the file
C:\Users\M B DineshKumar\AppData\Local\Arduino15\preferences.txt

(edit only when Arduino is not running)

oK Cancel

click OK to close the preference Tab.
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After completing the above steps, go to Tools > board, and then
select board Manager.
& sketch_sep07a | Arduino 1.85 = O X
File Edit Sketch Iools Help
Y B Auto Format Ctri+T

Archive Sketch

sketch_sep07 Fix Encoding & Reload

ok o] Serial Monitor Ctrl+Shift+M
¥as g Serial Plotter Ctrl+Shift+L

2 Lk B pnce:
WIFi101 Firmware Updater

4} Board: “"NodeMCU 1.0 (ESP-12E Module)" 2 Boards Manager...
Flash Size: "4M (1M SPIFFS)" 2 Arduino AVR Bo

; Debug port: “Disabled" 2 Arduino Yuin

6 void 1 L. - 3 g

Debug Level: “None 2 Arduino/Genuino Uno
/1l FE IwlP Variant: "v2 Lower Memory” 2 Arduino Duemilanove or Diecimila

CPU Frequency: “80 MHz" 2 Arduino Nano

9 } Upload Speed: “115200" 2 Arduino/Genuino Mega or Mega 2560
Erase Flash: "Only Sketch" 2 Arduino Mega ADK
Port | Arduino Leonardo
Get Board Info Arduino Leonardo ETH
Programmer: "AVRISP mkil* b Ao/ Be Mo

Arduino Esplora

Burn Bootloader

Arduino Mini
Arduino Ethernet
; T ] 2 > Arduino Fio
Invalid library found in C:\Users\M B Din Arduino BT
Invalid library found in C:\Users\M B Dir LilyPad Arduino USB

LilyPad Arduino
Arduino Pro or Pro Mini

Type Esp8266 in the Search bar then Select esp8266 by ESp8266
Community and install it.

€® Boards Manager

Type All v Iesp

Arduino AVR Boards Built-In by Arduino version 1.6.20 INSTALLED

Boards included in this package:

Arduino Yun, Arduino/Genuino Uno, Arduino Uno WiFi, Arduino Diecimila, Arduino Nano, Arduino/Genuino Mega, Arduino MegaADK, Arduino
Leonardo, Arduino Leonardo Ethernet, Arduino/Genuino Micro, Arduino Esplora, Arduino Mini, Arduino Ethernet, Arduino Fio, Arduino BT, Arduino
LilyPadUSB, Arduino Lilypad, Arduino Pro, Arduino ATMegaNG, Arduino Robot Control, Arduino Robot Motor, Arduino Gemma, Adafruit Circuit
Playground, Arduino Y(n Mini, Arduino Industrial 101, Linino One.

Online help

More info

esp8266 by ESP8266 Community

Boards included in this package:

Generic ESP8266 Module, Generic ESP8285 Module, ESPDuino (ESP-13 Module), Adafruit Feather HUZZAH ESP8266, XinaBox CWO01, ESPresso Lite
1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-12E Module), Olimex
MOD-WIFI-ESP8266(-DEV), SparkFun ESP8266 Thing, SparkFun ESP8266 Thing Dev, SweetPea ESP-210, LOLIN(WEMOS) D1 R2 & mini,
LOLIN(WEMOS) D1 mini Pro, LOLIN(WEMOS) D1 mini Lite, WeMos D1 R1, ESPino (ESP-12 Module), ThaiEasyElec's ESPino, WifInfo, Arduino, 4D
Systems gend IoD Range, Digistump Oak, WiFiduino, Amperka WiFi Slot, Seeed Wio Link.

Online hel
More info
l242 v|| mstan |
Close

It should take several minutes for downloading and installing
the Esp8266 Board managers. After installation close the Board Manager.
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Following Android Apps has to be installed in android phone

[) Bluetooth Terminal
2) Google Assistant
3) QR Code Scanner
4) IFTTT
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Experiment I:

Blinking LED
Components Required:

¢ Arduino Uno

e Breadboard (Optional)

e 2 wires (Optional)

e LED (Optional)

e 220 ohm resistor (Optional)

Circuit Sketch:

............

.............

www.arduino.cc

» POWER ANALOG IN
»5V Gnd Vin 0 1 2 3 4 5
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Source Code:
/I the setup function runs once when you press reset or power the board
void setup() {
/[ initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);
}
Il the loop function runs over and over again forever
void loop() {
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); I/ wait for a second
digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW

delay(1000); Il wait for a second
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Experiment 2:

Controlling LED Using Switch Button

Components Required:

¢ Arduino Uno

e Momentary button or Switch
e 10K ohm resistor

e hook-up wires

e breadboard

Circuit Sketch:

R

Source Code:

/I constants won't change. They're used here to set pin numbers:
const int buttonPin = 2;  // the number of the pushbutton pin

const int ledPin = 13;  // the number of the LED pin

/I variables will change:
int buttonState = 0; // variable for reading the pushbutton status
void setup() {

/[ initialize the LED pin as an output:

pinMode(ledPin, OUTPUT);

/[ initialize the pushbutton pin as an input:

pinMode(buttonPin, INPUT);
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void loop() {
/I read the state of the pushbutton value:
buttonState = digitalRead(buttonPin);
Il check if the pushbutton is pressed. If it is, the buttonState is HIGH:
if (buttonState == HIGH) {
Il turn LED on:
digitalWrite(ledPin, HIGH);
}else {
Il turn LED off:
digitalWrite(ledPin, LOW);
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Experiment 3:
Analog Read Serial

Components Required:

e Arduino Uno
e |0k ohm Potentiometer

Circuit Sketch:

Source Code:
Il the setup routine runs once when you press reset:
void setup() {
/[ initialize serial communication at 9600 bits per second:

Serial.begin(9600);

/l the loop routine runs over and over again forever:
void loop() {
/I read the input on analog pin 0:

int sensorValue = analogRead(A0);
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/I print out the value you read:
Serial.println(sensorValue);

delay(1); Il delay in between reads for stability
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Experiment 4:
Controlling LED using Potentiometer

Components Required:

e Arduino Uno
e |0k ohm Potentiometer

Circuit Sketch:

: i u
L 11 FEICITAL
EE K

[ 1
EEC
HE =

e Ardulno

Source Code:

int POT = AQ; //Intialize pin Al for LDR

int LD_2= 13; // Intialize pin 9(LD2) as analog for the LED
int potValue = 0; // Initialize IdrValue to 0

int ledValue = 0; // Initialize ledValue to 0

void setup()

{
Serial.begin(9600); //Baud rate for serial communication
}
void loop()
{
SVIT loT Club Page | Il
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potValue = analogRead(POT); // Read present analog input from POT
ledValue = map(potValue, 0, 1023, 0, 255);/*change the analog out
value to control LED
brightness™/
analogWrite(LD_2, ledValue);// write analog value to output pin
Serial.print("sensor = "); // print values
Serial.print(potValue);
Serial.print("\t output = ");
Serial.printin(ledValue);

delay(2); // Read after every 2 milliSeconds

SVIT loT Club Page |12
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Experiment 5:
Controlling LED using LDR

Components Required:

e Arduino Uno

e Breadboard

o  Wires

e |00K ohm resistor
e LDR (Photoresistor)

Circuit Sketch:

—P\Z'?IIIZIII!

LR R R I R
L R L R -,

Source Code:
#include <SoftwareSerial.h>
int sensorPin = AQ; // select the input pin for the LDR
int sensorValue = 0; // variable to store the value coming from the sensor
intled = 13;
void setup() { // declare the ledPin as an OUTPUT:
pinMode(led, OUTPUT);
Serial.begin(9600);

SVIT loT Club
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void loop()

{
sensorValue = analogRead(sensorPin);
Serial.printIn(sensorValue);

if (sensorValue < 100)

{
Serial.printin("LED light on");
digitalWrite(led,HIGH);
delay(1000);

}

digitalWrite(led, LOW);

delay(sensorValue);
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Experiment 6:

Controlling LED using Bluetooth from Android Phone

Components Required:

Arduino Uno

HC-05 Bluetooth module
e Jumper wires

220 Ohm Resistor

e LED

Circuit Sketch:

T . e
gxmm Arduino

fritzing

Source Code:

#include <SoftwareSerial.h> // To define software Serial
int LD__[=13; //Intialize pin D8 for LED (LDI)
int incoming=0; //Initialize incoming data to 0

SoftwareSerial svit(3, 2);//Set software serial(RX,TX) pins

SVIT loT Club
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void setup()

{
pinMode(LD__I,OUTPUT); //To configure LED a output pin
Serial.begin(9600); // Baud rate for serial communication
svit.begin(9600); /*Baud rate for software serial communication*/
}
void loop()
{
if (svit.available()>0) /*check if any incoming data from software serial pins */
{
incoming=svit.read();/*read if any incoming data from software serial pins */
svit.printin(incoming);/*print incoming data in serial monitor*/
if(incoming=='l") // check if incoming number is digit |
{
digitalWrite(LD_I,HIGH); // set LED as high
}
if(incoming=="2") // check if incoming number is digit 2
{
digitalWrite(LD_1,LOW); // set LED as low
}
}
}

SVIT loT Club Page |16



loT Workshop

SVIT IOT CLUB

Experiment 7:

Temperature Measurement using LM35
Components Required:

e Arduino Uno
e Jumper Wires
e LM35 Temperature sensor

Circuit Sketch:

AVLIZIC

=WAd)

=

. NI D07VNY

Source Code:
int val;
int tempPin = Al;

void setup()

{

Serial.begin(9600);
}
void loop()

SVIT loT Club Page |17



(— ¥

Sa= ik

SVIT IOT CLUB

{

gl

loT Workshop

val = analogRead(tempPin);
float mv = val*4.833;
float cel = mv/10;

float farh = (cel*9)/5 + 32;

Serial.print("TEMPRATURE = ");
Serial.print(cel);
Serial.print("*C");
Serial.printin();

delay(1000);

Serial.print("TEMPRATURE =");
Serial.print(farh);
Serial.print("*F");

Serial.printin();

SVIT loT Club

Page | I8



& 7“:“.‘ loT Workshop
SVIT IéT cLuB

Experiment 8:

LED Blinking using NodeMCU
Components Required:
NodeMCU

Source Code:
#define LED DO /I Led in NodeMCU at pin GPIO16 (DO0).

void setup() {
pinMode(LED, OUTPUT); // LED pin as output.

}
void loop() {
digitalWrite(LED, HIGH);// turn the LED off.(Note that LOW is the voltage level but
actually

/lthe LED is on; this is because it is acive low on the ESP8266.
delay(1000); /I wait for | second.

digitalWrite(LED, LOW); // turn the LED on.

delay(1000); // wait for | second.
}
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Experiment 9:

Temperature Sensing using NodeMCU

Components Required:

e NodeMCU
e LM35 Temperature Sensor
e Jumper Wires

Circuit Sketch:

ARARRAAR"

e
£ D
zD
-~ D
n
D
s D
s D

-

+Vec Vout GND

Source Code:

/[ initializes or defines the output pin of the LM35 temperature sensor
int outputpin= AQ;

/Ithis sets the ground pin to LOW and the input voltage pin to high
void setup() {

Serial.begin(9600);

}

void loop() /Imain loop

{

int analogValue = analogRead(outputpin);
float millivolts = (analogValue/1024.0) * 3300; //3300 is the voltage provided by NodeMCU
float celsius = millivolts/10;

Serial.print("in DegreeC= ");
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Serial.printIn(celsius);

float fahrenheit = ((celsius * 9)/5 + 32);
Serial.print(" in Farenheit= ");
Serial.printIn(fahrenheit);

delay(1000);
}
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Experiment 10:
Controlling LED using Firebase

Components Required:

e NodeMCU
e DB creation using Firebase

Source Code:
#include <ESP8266WiFi.h>

#include <FirebaseArduino.h>

/I Set these to run example.

#define FIREBASE_HOST "iot-workshop-85c3b.firebaseio.com"

#define FIREBASE_AUTH "qsE4HGf4VU26T)3HmrjSjLVXdyDOV]rfbDU9%e0Q"
#define WIFI_SSID "AndroidAP"

#define WIFI_PASSWORD "abhil234"

void setup() {
Serial.begin(9600);
/I connect to wifi.
WiFi.begin(WIFI_SSID, WIFI_PASSWORD);
Serial.print("connecting");
while (WiFi.status() != WL_CONNECTED) {
Serial.print(".");
delay(500);
}
Serial.printin();
Serial.print("connected: ");
Serial.println(WiFi.locallP());
Firebase.begin(FIREBASE_HOST, FIREBASE_AUTH);
pinMode(D0,OUTPUT);
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intn=0;
void loop() {

int b = Firebase.getInt("Led");

if(b ==1)
{
digitalWrite(DO, HIGH);
}
else
{
digitalWrite(DO, LOW);
}
delay(1000);
}
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Experiment | |:

Sending Temperature to Firebase

Components Required:

NodeMCU

LM35 Temperature Sensor
Jumper Wires

DB in Firebase

Circuit Sketch:

=

ARARRAARR"

"D
in
D
~D
D
D
: N
¢ D

"

+Vec Vout GND

Source Code:

#include <ESP8266WiFi.h>

#include <FirebaseArduino.h>

I Set these to run example.

#define FIREBASE_HOST "iot-workshop-85c3b.firebaseio.com"

#define FIREBASE_AUTH "qsE4HGf4VU26T|3HmrjSjLVXdyDOV|rfbDU9%e0Q"
#define WIFI_SSID "AndroidAP"

#define WIFI_PASSWORD "abhil 234"

void setup() {
Serial.begin(9600);
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/I connect to wifi.
WiFi.begin(WIFI_SSID, WIFI_PASSWORD);
Serial.print("connecting");
while (WiFi.status() != WL_CONNECTED) {
Serial.print(".");
delay(500);
}
Serial.printIn();
Serial.print("connected: ");
Serial.printin(WiFi.locallP());
Firebase.begin(FIREBASE_HOST, FIREBASE_AUTH);

}
intn =0;
void loop() {

int a = analogRead(A0);

float mv= a*2.932;

float cel = mv/10;
Serial.print("Tempearature:");
Serial.printin(cel);
Firebase.setFloat("Temperature",cel);

delay(1000);
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Experiment 12 & 13:

Demonstration of LED and Temperature Sensor through
Firebase and Android App created using MIT App Inventor?2

Components Required:

e NodeMCU

e LM35 Temperature Sensor
e Jumper Wires

e DB in Firebase

e Android Phone

Circuit Sketch:
Same as Experiment 10 and ||
Source Code:

Same as Experiment 10 and ||

M Search results - abhijithhv: X | ™ Paper for Journal - abh X T Workshop — Database X | #® Firebase Integrate With £S5/ X &P MIT App Inventor

< C @ Notsecure | ai2.appinventor.mit.edu ) 1301 4 a %

& Hearty Welcome t...jpg & Hearty Welcome t..png C

n O Type here to search
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M Search results - abhijithhve X | ™M Paper for Journal - abhijith. X | ¥ 10T Workshop — Database - X | & Firebase Integrate With ESI X %® MIT App Inventor X  + - =} x
<« C @ Notsecure | ai2.appinventormitedu/?locale=en#5130125621460992 Q ﬂ H
gy — PrOjecTs + COMeoT *BUI0 T Hep v Y PIOJeCtS GaNery  GUIGE HEPOIT A 1SS U ENQUSN"+ 0NNy MANraEMal com +

Acd Sereen | Bemove sereen

& Buit
Bcontrol
Biogec
[ [
Wren
[
Bcoiors
Wvariabes
WProcedures

when [EXE Click
do  cal StoreValua

do cal [JETEEENEEIED Getvalve
tag
valuelfTagNotThere:

8 T sereent

Hon

TextBox1 when [ETTNEEN GotValue

t8g | value |
G0N, set EEERTIND WD o

8 Fiebase0B

 ciock value ToStare

i valus - |

® Any component

Upload File

d  Hearty Welcome t..jpg € Hearty Welcomet..png ©  CopyofCopyof..png  ~ & pPHOTO-2019-02-0

n O Type here to search

pg A W CopyofHappyHa..p.. ~ Showall | X
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Experiment 14:

LED Control using Google Assistant

Components Required:

e NodeMCU
e DB in Adafruit
e Android Phone with Google Assistant, IFTTT

Circuit Sketch:

Same as Experiment [0 and ||

Source Code:

#include <ESP8266WiFi.h>

#include "Adafruit MQTT.h"
#include "Adafruit MQTT_Client.h"

#define WIFI_SSID "HTC Portable Hotspot"
#define WIFI_PASS "f22298aeca%l1"

#define MQTT_SERV "io.adafruit.com"

#define MQTT_PORT 1883

#define MQTT_NAME "abhijithhv"

#define MQTT _PASS "6c0f0ecd 7354 13aaf4ec5c04a489¢e12"

/[Set up MQTT and WiFi clients
WiFiClient client;

Adafruit. MQTT_Client mqtt(&client, MQTT_SERV, MQTT_PORT, MQTT_NAME,
MQTT_PASS);

//Set up the feed you're subscribing to

Adafruit_MQTT_Subscribe onoff = Adafruit_ MQTT_Subscribe(&mqtt, MQTT_NAME
"/flLed");
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void setup()

{
Serial.begin(9600);

//Connect to WiFi
Serial.print("\n\nConnecting Wifi... ");
WiFi.begin(WIFI_SSID, WIFI_PASS);
while (WiFi.status() = WL_CONNECTED)
{

delay(500);

}

Serial.printin("OK!");

//Subscribe to the onoff feed

mqtt.subscribe(&onoff);

pinMode(D0, OUTPUT);
digitalWrite(DO, HIGH);

void loop()

{
MQTT_connect();

/IRead from our subscription queue until we run out, or
/Iwait up to 5 seconds for subscription to update
Adafruit_ MQTT_Subscribe * subscription;

while ((subscription = mqtt.readSubscription(5000)))
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}

{

}

/I ping the server to keep the mqtt connection alive

//If we're in here, a subscription updated...
if (subscription == &onoff)
{
/[Print the new value to the serial monitor
Serial.print("onoff: ");

Serial.printin((char*) onoff.lastread);

//If the new value is "ON", turn the light on.

/[Otherwise, turn it off.
if (!strcmp((char*) onoff.lastread, "1"))
{
//Active low logic
digitalWrite(DO, LOW);
}
else
{
digitalWrite(DO, HIGH);
}
}

if (!mqtt.ping())

{

}

maqtt.disconnect();

SVIT loT Club
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Adafruit MQTT Library ESP8266 Example

Must use ESP8266 Arduino from:

https://github.com/esp8266/Arduino

Works great with Adafruit's Huzzah ESP board & Feather
----> https://www.adafruit.com/product/247 |

----> https://www.adafruit.com/products/282|

Adafruit invests time and resources providing this open source code,
please support Adafruit and open-source hardware by purchasing

products from Adafruit!

Written by Tony DiCola for Adafruit Industries.

MIT license, all text above must be included in any redistribution

Flklbciicliccleieicliclicieleeieiciicleleieieicleleliclecieleieleicleiolecieleleleloler |

void MQTT_connect()
{

int8_t ret;

/I Stop if already connected.

if (mqtt.connected())

{

return;

Serial.print("Connecting to MQTT... ");
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uint8 t retries = 3;
while ((ret = mqtt.connect()) != 0) // connect will return 0 for connected
{
Serial.println(mqtt.connectErrorString(ret));
Serial.printIn("Retrying MQTT connection in 5 seconds...");
maqtt.disconnect();
delay(5000); // wait 5 seconds
retries--;
if (retries == 0)
{
// basically die and wait for WDT to reset me
while (I);
}
}
Serial.printIn("MQTT Connected!");

}
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