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Abstract: 
     “Internet of things or technology is all about using the 

power of science to make life better for people, to reduce cost, 

to improve comfort, to improve productivity, etc.    

         The  present  project deals with the “things” aspect of 

the way  we interact and  live within the physical world that 

surrounds us needs serious reconsideration, due to computing, 

Internet, and data-generation rate smart devices. 

     This project presents a design and prototype of Automation 

system that will use ESP8266 Wi-Fi module as a network 

provider in connecting with other appliances. The proposed 

system has one main components. The main component is Wi-

Fi module through Wi-Fi module a web server can be added 

to the module which will help in controlling of devices over 

Internet. One server can manage many hardware interface 

modules as long as it exists on Wi-Fi network coverage. It 

supports a wide range of home automation devices like power 

management components, and security components. We want 

to make this automation system centralized and artificially 

intelligent. Further we will connect the specific home to our 

database and it can be accessed from anywhere through a 

specific IP address or website. Also, an app would be 

developed which will allow the user to control their devices 

using the Google Assistant. 
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Introduction: 

 
 Anyone who says that the Internet has fundamentally 

changed society may be right, but at the same time, the 

greatest transformation actually still lies ahead of us. Several 

new technologies are now converging in a way that means the 

Internet is on the brink of a substantial expansion as objects 

large and small get connected and assume their own web 

identity. 

             Home automation is also named as domestics or 

Smart home .It involves the control and automation of lighting, 

Heating, ventilation, air conditioning and security, as well as 

home appliances. Wi-Fi is often used for remote 

Monitoring and control. Home devices, when remotely 

monitored and controlled via Internet is a part of Internet of 

Things. Modern systems generally consists of switches and 

sensors connected to a central hub called a gateway from 

Which the system is controlled with a user interface that is 

interacted either with a mobile phone software ,tablet, 

computers or a web interface ,often but not always via internet 

cloud services. World’s demand for electricity had 

grown 85% between 2010 and 2017. This increase is more 

than today’s total use of electricity in India, USA, Japan , 

Australia combined. We can’t decrease the electricity gross 

electricity wasted each year by turning off our home 

appliances when not in use. World’s demand for electricity 

had grown 85% between 2010 and 2017 this increase is more 

than today’s total use of electricity in India, USA, Japan, 

Australia combined. We can’t decrease the electricity growth 

rate but we can lessen the amount of electricity wasted each 

year by turning off our home appliances when not in use. 

Unlike most of available home automation system in the 

market the proposed system is scalable that one server can 

manage many hardware interface modules as long as it exists 

on Wi-Fi network coverage. System supports a wide range of 

home automation devices like power management 

components, and security components. 

 

System Architecture:  
The flowchart explains the home automation system. The 

controlling device will be connected with the Wi-Fi module 

through hotspot created by the module (fig 1.2). The module 

will be connected with the microcontroller .The controller will 

give the required command to the relay board and the relay 

board acts as switch between the circuit. The appliances will 

be connected with the relay board. Now, the appliances can be 

controlled using internet of things. 

 

. 
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Materials and Accounts required: 
To make this project you will need to have 

1. ESP8266 Board  

2. Relay Module  

3. IFFT Account  

4. Adafruit IO Account  

5. Computer with internet Connection 

Hardware: 

ESP8266 WIFI Module: 

The ESP8266 is a low cost Wi-Fi chip with full TCP/IP stack 

and microcontroller unit. This small module allows 

microcontroller to connect to a Wi-Fi network and make 

simple TCP/IP connection using Hayes style commands, The 

ESP8266 with 1MiB of built in flash, allowing for single chip 

device capable of connecting to Wi-Fi. Fig 3.4 shows 

theESP8266 module structure. 

 

 

 

 

 
 

 

 

 

 

 

The various Features of ESP8266 WIFI MODULE 

are as follows: - • Processor : L106 32-bit Reduced 

instruction set computer processor core based on 

Tensilica Xtensa Diamond Standard 106 micro 

running at 80 MHZ. 

 • 64 KiB of instruction RAM, 96 KiB of data RAM 

 • External QSPI flash: 512 KiB to 4MiB  

• WPA/WPA2 authentication, or open networks 

 • 16 General purpose input/output pins 

 • Serial Peripheral Interface Bus 

 • Inter- Integrated circuit 

 •Inter-IC sound interface with sharing pins with              

general purpose input output pins 

 • 10 bits Analog to digital converter. 

 

Relay Board: 
 A relay is an electrically operated switch. Many relay use an 

electromagnet to, mechanically operates a switch, but other 

operating principles are also used, such as solid state relay. 

Relay are used where it is necessary to control a circuit by a 

separate low power signal, or where several circuits must be 

controlled by one signal. Relay were used extensively in 

telephone exchange and early computers to perform logical 

operation. 

 

A type of relay that can handle the high power required to 

directly control an electronic motor or other loads is called a 

contactor. Solid state relay controls power circuit with no 

moving parts, instead using a semiconductor device to 

perform switching. Relay calibrated operating characteristics 

and sometimes multiple operating coil are used to protect 

electrical circuits from overload or faults; in modern electric 

power system these functions are performed by digital 

instruments still called “ protective relay” . Fig 3.6 shows the 

8-channel relay board. 

+ 

CHANNEL RELAY BOARD: 

Description: 
8 Channel Relay Board is a simple and convenient way to 

interface 8 relays for switching application in your project. 

Input voltage level support TTL as well as CMOS. Easy 

interface with Microcontrollers based projects and analog 

circuits. 
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Specifications: 
1. Input supply 12 VDC @ 336 mA. 

 2. Output eight SPDT relay. 

 3. Relay specification 5 A @ 230 VAC. 

 4. Trigger level 2 ~ 15 VDC. 

 5. Header connector for connecting power and trigger voltage     

6. LED on each channel indicates relay status 

7. Screw terminal connector for easy relay output and aux 

power connection 

8. Four mounting holes of 3.2 mm each 

9. PCB dimensions 152 mm x 60 mm 

 

Software: 

 
ARDUINO IDE: 

A minimal Arduino C/C++ sketch, as seen by the Arduino 

IDE programmer, consist of only two functions. 

 • Setup (): This function is called once when a sketch starts 

after power-up or reset. It is used to initialize variables, input 

and output pin modes, and other libraries needed in the sketch. 

• Loop (): After setup () has been called, function loop () is 

executed repeatedly in the main program. It controls the board 

until the board is powered off or is reset. Most Arduino boards 

contain a light-emitting diode (LED) and a load resistor 

connected between pin 13 and ground, which is a convenient 

feature for many tests and program functions. A typical 

program for a beginning Arduino programmer blinks a LED 

repeatedly. This program uses the functions pin Mode (), 

digital Write (), and delay (), which are provided by the 

internal libraries included in the IDE environment. The 

program is usually loaded in the Arduino by the manufacturer. 

Arduino IDE and C language allow the programming of the 

low level registers in the atmega328P. Instructions like 

DDRB=0b00000001 for changing PORTB input/output pins 

are allowed. Fig 4.1 shows the basic program of Arduino 

IDE. 
 

 

 

ESP8266 Framework: 
ESP modules are available from a variety of sources, and the 

firmware contained in the ESP8266 chips on the modules is 

almost always outdated and often of questionable origin. The 

firmware "updates" and tools that are available from these 

same sources are also sometimes suspect. 

Consequently, it is the aim of this article to document 

a procedure for downloading the latest available firmware 

directly from Espresso if and installing it on an ESP8266 

using the flash tool provided by Espresso. In order to update 

the firmware on any ESP8266, it is necessary to have it 

properly powered and connected to a PC. In addition, a means 

of resetting the IC and putting it in the download mode must 

be provided. The schematic diagram and photograph below 

show the recommended setup; note that the wire colors in the 

schematic correspond to the wire colors. 

 

Google Assistant: 
The Google Assistant is a software which allows its users to 

control all the apps in their device to be controlled directly 

through it. It allows the users to control and command most of 

the apps in their devices using voice commands. This provides 

more convenience to the people as they only have to 

command the Google assistant thorough voice command. 

 

Sequences: 
 You speak your command. 

 Google voice services transcript it and search the 

different providers for one that can handle. 

               it, including IFTTT. 

 IFTTT grabs the command and tells GA “yeah, I can 

do that”. 

 IFTTT translates it again based on an applet you 

have defined. 

 The action in your applet instructs IFTTT to tell 

Adafruit IO to do a request. 

 Adafruit IO performs the request to an address that 

points to your device. 

 Your device executes the action. 

 

 

Flowchart: 
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Setup: 

1- Creating Adafruit IO Account, Dashboard     

and feeds: 

Adafruit IO is an IOT platform built around the Message 

Queue Telemetry Transport (MQTT) 

Protocol. MQTT is a lightweight protocol that allows multiple 

devices to connect to a shared server, 

called the MQTT Broker, and subscribe or write to user 

defined topics. When a device is subscribed 

to a topic, the broker will send it a notification whenever that 

topic changes. MQTT is best suited for 

applications with low data rates, strict power constraints, or 

slow Internet connections. 

In addition to providing the MQTT Broker service, Adafruit 

IO also allows you to set up dashboards 

that let you directly manipulate or view the current value of 

each topic. Since it can be accessed 

from a web browser, it makes it the ideal hub for monitoring 

and controlling all of your various IOT 

projects. Create your Adafruit IO account after that you 

should be taken to the home screen. Select “Feeds “from the 

left-hand menu. Click the Actions drop-down menu, and 

create a new feed. I called mine “Lamp”. Next, go to 

Dashboards in the left-hand menu. Click the Actions drop-

down menu, and create a new dashboard. I called mine “My 

Room”. Open the new dashboard, and you should be taken to 

a mostly blank page. Pressing the blue + button will let you 

add new UI components to the dashboard. For now, all we’ll 

need is a toggle button, which should the first option. 

 

2- Connecting the ESP8266 to Adafruit IO: 

Connecting the ESP8266 to the Adafruit IO system is 

relatively straightforward. Before you get started with the 

code, you’ll need to install the Adafruit MQTT Client library, 

which can be found under the Arduino Library Manager 

(Sketch > Include Library > Library Manager…). 

These are the settings for connecting to your Adafruit IO 

Account. Your Adafruit IO Key is a string of characters that 

can be found by pressing the gold key button on your 

dashboard, or “View AIO Key” on the left-hand menu of 

Adafruit IO. 

This will connect you to WiFi and the MQTT server, and 

subscribe to the Lamp topic. We also set the Relay to be an 

output. Now, in the main loop, we need to check to see if our 

subscription has been updated, and act accordingly. We’ll also 

occasionally ping the server to make sure we stay connected. 

 

3- Connecting to Google Assistant Through 

IFTTT: 

 

Now we’ll connect our Google Assistant to the Adafruit IO 

MQTT Broker to allow us to control the lights with voice 

commands. To do this, we’ll use the IFTTT (If This Then 

That) platform, which allows hundreds of different services 

to trigger actions in a variety of other services. 

          After you’ve set up your account and taken a look 

around, Select “My Applets” from the left hand menu, then 

click the blue “New Applet” button. This will take you to 

the applet editor, where you choose triggers (“If This”) and 

the subsequent actions (“Then That”). For your trigger, 

choose “Google Assistant” as the service then select “Say a 

simple phrase” from the menu of specific triggers. 
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This will bring up a new list of �elds to �ll in, including 

variations of the activation phrase, the Google Assistant’s 

response, and the language. For my activation phrases, I chose 

“Turn lamp off” and “Switch lamp off” and you can add 

“Turn off lamp” too then click Next and Finish. 

 

 

 

 

 

 

Once you have that applet �nished, create a second one for 

turning the lights “ON”. You should now see two applets on 

your IFTTT Platform page. To activate them, go to the My 

Applets  page on the main IFTTT site, click on the applet 

card, and click set the on-off toggle switch to “On”. If you 

haven’t already, IFTTT will ask to connect to your Adafruit 

IO and Google Assistant accounts. Allow the accounts to be 

linked, then turn on the second applet as well.. 

 

Future Enhancement: 

 
Anroid app will also develop for easily use. In Android app 

there will be direct buttons for ON or OFF the system or to 

receive the OTP. For more security purpose camera module 

can also be implemented on the system. If any person attempt 

to enter in home with more than three time wrong password 

then at that time camera module will be activate. And camera 

module will capture the image of person who trying to attack 

on system. It can use antivirus so that hacking of the system 

can be difficult. 

 

Problems Faced: 

 
In this system Wi-Fi module is a very important part for 

communication between mobile phone and microcontroller. 

Wi-Fi module requires only 3.3v power whereas the Relay 

board needs more power. Thus separate power will be given 

to both the relay and microcontroller. Connection between the 

microcontroller and Wi-Fi module and relay should not be 

loose if it is loose the system will not work properly. 

 

 

 

 

Conclusion: 

 
In this, a novel architecture for low cost and flexible home 

Automation system using ESP8266 microcontroller is 

proposed and implemented. Overall ESP8266 is easy to 

understand & its coding is easy. By implementing this type of 

system we can ensure that the energy conservation can be 

done. By help of this system we can increase the efficiency of 

the appliances .we can have the complete control over the 

home appliances from a long distance. This will Increase the 

comfortability of human being and it will reduce the Human 

efforts. 
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