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VOICE CONTROLLED APPLIANCES USING ALEXA
AND ESP32 CONTROLLER

DOCUMENT VERSION: 1.0

] Switch off the supply voltage of this product as well as of attached devices
before connecting or disconnecting them.

o Always use insulated tools while working.

L Do not touch any components of the board in open hand during power ON
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1. INTRODUCTION

to the ESP32 Development Board
power can be controlled (ON /

How to interface Amazon Alexa
to control Bulb. By using this
OFF).

For more information about
available in the link below.

ESP32 Development Kit is

https://www.researchdesignlab.com/projects/ESP32%20User%20Manual-V1.0.pdf

2. LEARNING OBJECTIVE

How to interface MQTT protocol and how to use it.

Creating Applets, Trigger and connecting to Amazon Alexa Account in IFTTT.
How to use Amazon Alexa in Appliances.

Alexa recognizes the speech and sends command to the Appliances .

3. REQUIRED COMPONENTSs


https://www.researchdesignlab.com/projects/ESP32%20User%20Manual-V1.0.pdf
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ESP32 Development Board

FRC Cable

USB Cable

Bulb

Mobile Phone



https://researchdesignlab.com/development-baord/esp32/esp32-development-board-trainer-kit.html
https://www.amazon.in/e4u-Cable-Female-Medium-Connector/dp/B09QJ1313K/ref=sr_1_21?crid=1WUKE7VEMIOYA&keywords=frc+cable&qid=1662719928&sprefix=frc+cabl%2Caps%2C215&sr=8-21
https://www.amazon.in/ElectrixX-USB-Cable-Arduino-Blue/dp/B07VBPFGSP/ref=sr_1_17?crid=104CXAIBAQD1G&keywords=arduino+uno+r3+development+board+with+usb+cable&qid=1662720242&sprefix=usb+cable+for+deve%2Caps%2C266&sr=8-17
https://www.amazon.in/Philips-Deco-Mini-0-5-Watt-White/dp/B014IRNDEK/ref=sr_1_26?crid=38U2I7GORU6GM&keywords=bulb&qid=1662720372&sprefix=bulb%2Caps%2C223&sr=8-26
https://www.amazon.in/Samsung-Galaxy-Ultra-Storage-Without/dp/B09T31S2Z1/ref=sr_1_12?crid=12IY47NQVC3S4&keywords=Samsung&qid=1662720571&refinements=p_36%3A1318507031&rnid=1318502031&s=electronics&sprefix=samsung%2Caps%2C290&sr=1-12
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4. REQUIRED CLOUD SERVICES

Adafruit IO :
To create manual setup to turn on and off the Bulb. And it receives the data from I[FTTT
and sends the data to ESP32 Development Kit. It is advantage is that it is an Open Source.
IFTTT :
To create the phrases and Feed data to Amazon Alexa. (Note: Only 5 Applets are free
to use. If you need more Applets you need to Pay)
Amazon Alexa :
To give voice commands to the ESP32 Kit to turn ON/OFF the Bulb. It is an Open
Source.

5. BLOCK DIAGRAM

AMAZON ALEXA

4

IFTTT

U

ADAFRUIT IO

U

Working Block Diagram


https://io.adafruit.com/
https://ifttt.com/explore
https://www.bing.com/ck/a?!&&p=4251198c8a15154dJmltdHM9MTY2MjU5NTIwMCZpZ3VpZD0yMGY0MGYwZi0zNjk3LTY5YzEtMzI2Ny0xZDE3Mzc5NzY4M2ImaW5zaWQ9NTIxNA&ptn=3&hsh=3&fclid=20f40f0f-3697-69c1-3267-1d173797683b&u=a1aHR0cHM6Ly9wbGF5Lmdvb2dsZS5jb20vc3RvcmUvYXBwcy9kZXRhaWxzP2lkPWNvbS5hbWF6b24uZGVlLmFwcCZnbD1VUw&ntb=1
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6. PROCEDURE
6.1: Setting up Adafruit 10:

Open Google Chrome and Paste the URL (Welcome to Adafruit IO ) given. Then click on 10

Tab.
Shop Learn Blog Forums LIVE! AdaBp (o] Get Started for Free Sign In !O

*adafruit

ﬁadatrui[

engineers
students

The intemnet of things for everyone

The easiest way tostreant; !og and interact with your data.
teachers
makers

"lm

Scroll Down to Get Started For Free Account.

Our pricing is as simple as our API.
Try Adafruit 10 for free. Unlock its full potential for $10 per month.

Get Started Power Up

FREE $10 ., $99

forever per month per year

30 data points per minute 60 data points per minute
30 days of data storage 60 days of data storage

Actions every 15 minutes Actions every 5 seconds
5 dashboard limit Unlimited dashboards
2 WipperSnapper device limit Unlimited WipperSnapper devices
5 group limit Unlimited groups
10 feed limit Unlimited feeds

w Learn more about 10+
an Up Now

Sign Up Now



https://io.adafruit.com/
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Sign Up for creating a New Account .

SIGN UP

The best way to shop with Adafruit is
to create an account which allows
you to shop faster, track the status of
your current orders, review your
previous orders and take advantage
of our other member benefits.

FIRST NAME

LED — Amazon Alexa

‘ KUXKXKHXKAK

LAST NAME

‘ HXKKKKKKXKX

EMAIL

‘ XOOOOOOOCOKXX@XXXX.COM

USERNAME

‘ h 00090900004

Username is viewable to the public
on the forums, Adafruit 10, and

elsewhere.

PASSWORD

sesssrsnnsee

CREATE ACCOUNT

HAVE AN ADAFRUIT ACCOUNT?

SIGN IN

After signing in this page will be displayed and go to 1O Tab.
.\

Shop

*adafruit

Learn

Blog

Forums

My Adafruit

LIVE!  AdaBd 10

My Wishlists Account Settings

3]

Hi, Shahidh P A | Account v

hitps://ic.adafruit.com

All Learn

A > My Adafruit

My Adafruit

Shop

YouTube

You have no notifications. Subscribe to fill feed.

Your Saved Guides

@ Save your favorite guides for easy
access.

Author Subscriptions

@ Subscribe to your favorite authors
for updates.

Guide Subscriptions

@ Subscribe to your favorite guides for
updates.

Guide Category Subscriptions

@ Subscribe to your favorite
categories for updates.
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Next click on Dashboards and click on New Dashboards.

& |0 - Dashboards

B] s://io.adafruit.com/shahidhpa07/dashboards A s

. . N © New Device
ﬁadafrmt Devices Feeds Dashboards Actions Power-Ups o -

ESP8266 based devices may be impacted due to SSL certificate updates, please see this post on our forums to ensure you can continue to connect to 10. °

shahidhpaO7 / Dashboards
= @ )

Dashboards

[J Name Key Created At

O Welcome Dashboard welcome-dashboard July 22, 2022

Get Help Learn , f o Q d'

Quick Guides 10 Plus
AP| Documentation News
FAQ

Terms of Service

Privacy Policy

e T 0401
8 | O Type here to search aa @ 5CRin ~ B O @m iz °

IN  09-09-2022 E|

Then Name and Describe the Dashboard and Create it.

Create a new Dashboard X
Name
Appliances
Description
Appliances
4
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Now there is a Dashboard named as Appliances. Then click on the Appliances Dashboard.

Shop Learn Blog Forums LIVE! AdaBox [le] Hi, Shahidh P A | Account v HO

*adafruit Devices Dashboards Actions Power-Ups o

shahidhpa07 / Dashboards @
@ )

Dashboards

[ Name Key Created At
appliances September 9, 2022

[J Welcome Dashboard welcome-dashboard July 22,2022

Get Help Learn ¥yfo®d

Quick Guides 10 Plus
API Documentation News

FAQ

Terms of Service
Privacy Policy
Website Accessibility

Then go to the Settings button and create a Create New Block.



¥4 Research
Design Lab LED — Amazon Alexa

Shop Learn Blog Forums LIVE! AdaBox el Account v HO

fruit Devices Dashboards Actions Power-Ups o

shahidhpa07 / Dashboards / Appliances

Dashboard Settil

& Edit Layout

+_Croate-M Black

«” View Fullscreen

Dark Mode @
Block Borders @

Dashboard Privacy @

Get Help

Quick Guides

API Documentation
FAQ

Terms of Service
Privacy Policy
Website Accessibility

@

Select any Block ( For example Toggle )

Create a new block x

Click on the block you would like to add te your dashboard. You can always come back and
ock type later if you change your mind.

HOOACEC
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Next Enter New Feed Name. For Example Bulb. Then click on Enter. Then click on the Feed named
Bulb and click on the Next Step as shown in the image below.

Connect a Feed X

A toggle button is useful if you have an ON or OFF type of state. You can configure what
values are sent on press and release.

Choose a single feed you would like to connect to this toggle. You can also create a new
feed within a group.

Default
Feed Name Last value Recorded
O Welcome Feed about 2 months &

0 of 1 feeds selected o

Change the Button On Text to 1 and Button of Text to 0. Change the Test Value as 0. Then Create
Block.

Block Title (optional) Block Preview

Block Title (optional) Block Preview

Limit of 6 characters for the toggle text. Use

the block title to be more descriptive. Limit of 6 characters for the toggle text. Use

the block title to be more descriptive.

Button On Value (uses On Text if blank) Button On Value (uses On Text if blank)
t alu t a

Toggle A toggle button is useful if you have b Toggle A toggle button is useful if you have
an ON or OFF type of state. You can an ON or OFF type o

ou can
Limit of 6 characters for the toggle text. Use  configure what values are sent on press and

Limit of 6 characters for the toggle text. Use
the block title to be more descriptive. release.

the block title to be more descriptive.

Button Off Value (uses Off Text if blank) b Button Off Value (uses Off Text if blank) Test fi [T S—

Published Value Published Value

e sent on press and

@ bytes 0 bytes

Create block ‘ Create blo.k

Similarly Create New Block for another Toggle if you need.
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The procedures of Adafruit 10 is completed.



(Z¥ Research
Design Lab LED — Amazon Alexa

6.2: Setting up IFTTT:
Open the Google Chrome and paste the URL for IFTTT (https://ifttt.com/). Click on Start today.

Explore Plane Developers Login

.

i Every thing woer:E:.

©  bettertogether e

Quickly and easily automate your favorite apps and devices.
3s £

H
p s o
N 4

Then Continue with Google to create an account. Then sign in with credentials (Create Amazon
Account if needed and sign in).

Get started with IFTTT

o Continue with Apple

G  Continue with Google

El Continue with Facebook

Or use your email to sign up or log i


https://ifttt.com/
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Then the Home Page will open and then Click on Create.

IFTTT Walcome to IFTTT My Applets Explore Developers O

Explore

All Applets Services Stories

+ +
Dropbox Applets

Click on Add.

Create (7

Have questions? Get support from our friendly team with IFTTT Pro. Upgrade

You're using 0 of 5 Applets

- If This © B

Then That
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Then choose a service as Amazon Alexa.

Choose a service

Q  Amazon Alexa

Amazon Alexa

Choose a Trigger “Say a Specific Phrase”

Amazon Alexa

Sav a specific phrasa

This trigger fires every
time you say “Alexa
trigger” + the phrase that
you have defined. For
instance, if you set "party
time" as the phrase, you
can say “Alexa trigger
party time" to have your
lights loop colors.

Ask what's on your
To Do List

This Trigger fires every
time the you ask Alexa

what's on your To Do List.

tem added to your
To Do List

This Trigger fires every
time you add an item to
your To Do List.

Item completed on
your To Do List

This Trigger fires every
time you complete an
item on your To Do List.
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Select the Amazon Alexa Account and name a phrase for the trigger and Create Trigger.

Say a specific phrase

This trigger fires every time you say "Alexa trigger" + the phrase that you have defined. For instance, if you set "party time" as the phrase, you can
say "Alexa trigger party time" to have your lights loop colors.

Amazon Alexa account

Add new account

What phrase?

y —  —S
Create trigger

Click on Add
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You're using 0 of 5 Applets

S Then That ©Z&2

Choose a service as Adafruit.

Choose a service

Q Adafrui

Select “Send data to Adafruit 10”
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Choose an action

Adafruit

Send data to

Adafruit 10 I
This Action will send data

to a feed in your Adafruit

Suggest a new

10 account. :
action

Select the Adafruit Account, then Select the Feed Name and Data to save as 1.
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Send data to Adafruit IO

This Action will send data to a feed in your Adafruit IO account.

Adafruit account

v

Add new account

Feed.naime

r
Appliance '

The nameofthafeed to save datate:

Data to save

The data to be saved to your feed. Add ingredient

Create action

Then Click Continue button.

You‘re using 0 of 5 Applets

Edit Delete

Send data to Adafruit
ﬂ» 10
Shahidh P A
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Turn on Receive notification when this Applets runs. Then click on Finish button.

Review and finish

O %

Applet Title

If You say "Alexa trigger Light ON", then Send data
to Appliance feed

by shahidhpa07 69/140

w

Then Light ON will be connected.

O %

If You say "Alexa
trigger Light ON", then
Send data to Appliance

feed

Edit title

by shahidhpa07

Connected
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Similarly create another trigger for Light OFF (Put 0 instead of 1 in Data to save). And see the results in
My Applets.

My Applets
Q Filter

All(2of5)  Published  Archive Get Pro to get 20 Applets

If You say "Alexa
trigger Light ON",
then Send data to
Appliance feed

If You say "Alexa
trigger Light OFF",
then Send data to
Appliance feed

by ehahidhpa07

by chahidhpa07

Connected Connected

The procedure for IFTTT is completed. And then take the ESP32 Development board and connect
Light to that board.
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6.3: Setting up ESP32 Development Kit:

1. Connect Bulb for the Setup as shown above.

2. Connect the USB cable to the board.

3. Open Arduino IDE. Select DOIT ESP32 DEVKIT V1 in boards and select COM port.
4. Now write the program, verify and Upload it.

5. Now you can see the Blub blink on and off the ESP32 development board.

6.4: CODE

#include <WiFi.h>
#include <Adafruit MQTT.h>
#include <Adafruit MQTT Client.h>

#define light 5
#define WLAN SSID "RXRXRXKXRKK" // Your SSID
#define WLAN PASS "RRRRXXRKKK" // Your password

/~)<************************ Adafruit iO S@‘Cup *********************************/

#define AIO_SERVER "io.adafruit.com" //Adafruit Server
#define AIO_SERVERPORT 1883
#define AIO USERNAME THRXXKKXKKXK" // Username
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#define AIO KEY "210 XXXXXXXXXXXXXXXXXXXXXXXKXKX" // Auth Key
/*AIO USERNAME AND AIO KEY will be getting from Adafruit IO by clicking on Key
Symbol.*/

//WIFI CLIENT
WiFiClient client;

Adafruit MQTT Client mgtt(&client, AIO SERVER, AIO SERVERPORT, AIO USERNAME,
AIO KEY);

Adafruit MQTT Subscribe Lightl = Adafruit MQTT Subscribe (&mgtt,
AIO USERNAME"/feeds/Appliance"); // Feeds name should be same everywhere

void MQTT connect();

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

pinMode (1ight, OUTPUT) ;

// Connect to WiFi access point.
Serial.println(); Serial.println();
Serial.print ("Connecting to ");
Serial.println(WLAN SSID);

WiFi.begin(WLAN_SSID, WLAN_PASS);
while (WiFi.status() != WL CONNECTED) ({
delay (500);
Serial.print(".");
}
Serial.println{();
Serial.println ("WiFi connected");
Serial.println("IP address: ");
Serial.println(WiFi.locallIP());

mgtt.subscribe (&Lightl) ;
mgtt.subscribe (&Light2) ;

}
void loop () {

MQTT connect () ;

Adafruit MQTT Subscribe *subscription;

while ((subscription = mgtt.readSubscription (20000))) {
if (subscription == &Lightl) {
Serial.print (F("Got: "));

Serial.println((char *)Lightl.lastread);
int Lightl State = atoi ((char *)Lightl.lastread);
digitalWrite(light, Lightl State);
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}

}

void MQTT connect () {
int8 t ret;

if (mgtt.connected()) {
return;

}
Serial.print ("Connecting to MQTT... ");
uint8 t retries = 3;

while ((ret = mgtt.connect()) != 0) {
Serial.println(mgtt.connectErrorString(ret));
Serial.println("Retrying MQTT connection in 5 seconds...");
mgtt.disconnect () ;
delay (5000);
retries--;
if (retries == 0) {
while (1);
}
}
Serial.println ("MQTT Connected!");

}

6.5: Setting up Amazon Alexa:

Install Amazon Alexa Application on your mobile phone using the same credentials you are
given previous. Tap or say “Alexa” for example “Alexa, Trigger Light ON”. One of the Bulb will turn on
and repeat the same for the other Bulb as well.

One More

Access Alexa From Any Screen
e Alexa the default, then either
phone's Home button or
wipe up from a bottom corner and just ..

S e
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7. RESULT

Click on Serial Monitor on Arduino IDE and set the Baud Rate to 115200.

Output  Serial Monitor x

Message (Ctrl + Enter to send message to 'DOIT ESP32 DEVKIT V1' on '"COM4")

Connecting to realmebpro

WiFi connected

IF address:

192 .168.239.132

Connecting to MQTT... MQTT Connected!
Got: 1

Got: O
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