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ABSTRACT   

    

Automation is not a new idea in a modern era. This 

technology though implemented for years now, was 

restricted to large businesses and wealthy homeowners 

due to its high installation cost and lack of internet 

facility. In recent years, this concept got more accessible 

to every home owner, due to high internet penetration 

rate, modular concept, easier setup and also its cheaper 

cost applied to the whole system which sense, analyze, 

control and configure the home appliances. In addition 

to this, the whole system can be linked to server with 

Google Assistant for manipulating data and controlling 

the home appliances specifically for the old age and 

especially abled persons. Focusing on safety measures a 

sensor node for sensing different parameters such as 

smoke for gas leakage and IR light for fire protection 

Thus, main objective of this project is to make home 

automation system more secure  

   

1.INTRODUCTION   

    

Home automation or Demotics is building automation for 

a home, called a smart home or smart house. A home 

automation system will monitor and/or control home 

attributes such as lighting, climate, entertainment systems, 

and appliances. It may also include home security such as 

access control and alarm systems. When connected with 

the Internet, home devices are important constituent of the 

Internet of Things ("IoT").    

“Home automation” refers to the automatic and electronic 
control of household features, activities, and appliances. 

The utilities and features of our home can be easily 

controlled via Internet. There are three main elements of a 

home automation system: sensors, controllers, and 

actuators. By using IoT, we are successful in controlling 

the appliances in various areas, in which one of them is to 

control the home automation by using Node  

Microcontroller ESP32.   
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Literature overview and problem identification   

    

When people think about home automation, most of them 

may imagine living in a smart home: One remote controller 

for every household appliance, cooking the rice 

automatically, starting air conditioner automatically, 

heating water for bath automatically and shading the 

window automatically during night. To some extent home 

automation equals to smart home. They both bring out 

smart living condition and make our life more convenient 

and faster. Early home automation began with laborsaving 

machines. Self-contained electric or gas-powered home 

appliance became viable in the 1900s with the introduction 

of electric power distribution led to the introduction of 

washing machine (1904), water heater (1889), refrigerator, 

sewing machines, dishwashers and clothes dryers. 

Currently there exists system neither at cheaper rates nor 

easy to handle. Various systems are hard to install, difficult 

to use and maintain. Current systems are generally 

proprietary, closed and not very user friendly Based on 

Arduino or GSM or low-cost home security system and 

home automation system.   

   

2. BLOCK DIAGRAM   

   

Block diagram The Block diagram mainly consists of 4 

parts. They are:    

   

1. Main circuit Board  

It consists of ESP32 DEVKIT which reads data from the 

sensors and also state of the appliances and perform 

different operations such as conversion, data transfer, 

decision making, etc.    

   

2. Sensor part  

This part includes different sensors such as MQ2 gas 

sensor, KY026 flame sensor, which gets triggered with 

respect to their parameters.   

   

3. Relay Part   

This part connects different type of loads to the Relay 

Module.  
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3.HARDWARE DESCRIPTION  3.1 ESP32    

ESP32 is a series of low-cost, low-power 

system on a chip microcontroller with 

integrated Wi-Fi and dual-mode 

Bluetooth. The ESP32 series employs 

either a Ten silica Xtensa LX6 

microprocessor in both dual-core and 

singlecore variations, Xtensa  

LX7 dual-core microprocessor or   

   
  Fig1 ESP32                  Fig2 ESP32 Label   

   

3.2 Relay module:   

   

   

It works on the principle of an 

electromagnetic attraction. When the 

circuit of the relay senses the fault 

current, it energizes the electromagnetic 

field which produces the temporary 

magnetic field. This magnetic field 

moves the relay armature for opening or 

closing the connections. The small 

power relay has only one contacts, and 

the high-power relay has two contacts for 

opening the switch It has an iron core 

which is wound by a control coil. The power 

supply is given to the coil through the contacts 

of the load and the control switch. The current 

flows through the coil produces the magnetic 

field around it. 

Due to this magnetic field, the upper arm of the magnet 

attracts the lower arm. Hence close the circuit, which makes 

the current flow through the load. If the contact is already 

closed, then it moves oppositely and hence open the contacts.   

3.4 MQ-2 GAS SENSOR    

The gas sensitive material used in the MQ-2 gas sensor is  

SnO2, a low electrically conductive material in clean air. 

When there is combustible gas in the surrounding air, the 

electrical conductivity of the sensor will increase with the 

higher intensity of the combustible gas. Here, we can convert 

the changing electrical conductivity into output signal by 

building a simple circuit.    

Main Features Detected Gas: Combustible Gas, Smoke 

Detection Intensity: 300～   

10000ppm (Combustible Gas) Working Voltage: 5.0V±0.1V 

AC or DC Preheating Time: ≥2 minutes Introduction of the 

Pins VCC: 5V Working Voltage ND: Ground.D0: Output  

Interface of Digital Switch (0 and 1).  A0: 

Analog Output Interface     

4.1 SOFTWARE REQUIREMENTS    

The different software’s and applications which we are using 
in the project are:    

• Google assistant application    

• Adafruit IO    

• IFTTT Service    

• Arduino IDE    

 4.2 GOOGLE ASSISTANT    

The Google Assistant is an Artificial Intelligence based 

Virtual assistant software which allows its users to control 

all the apps in their device. 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. Fig 3 shows Google assistant.   
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Fig3 GOOGLE Assistant   

Google Assistant is an artificial 

intelligencepowered virtual assistant 

developed by Google that is primarily 

available on mobile and smart home devices. 

Unlike the company's previous virtual 

assistant, Google Now, Google Assistant can 

engage in two-way conversations. Assistant 

initially debuted in May 2016 as part of 

Google's messaging app GOOGLE Assistant, 

and its voice activated speaker Google Home. 

After a period of exclusivity on the Pixel and 

Pixel XL smartphones, it began to be deployed 

on other Android devices in February 2017, 

including third-party smartphones and 

Android Wear (now Wear OS), and was 

released as a standalone app on the iOS 

operating system in May 2017.   

Adafruit   

  

Fig4 ADAFRUIT   

 Adafruit.io is a cloud service - that just means 

we run it for you and you don't have to manage 

it. You can connect to it over the Internet. It's 

meant primarily for storing and then retrieving 

data but it can do a lot more than just that!     

      

SMOKE DETECTOR TEST RESULTS:    

  When smoke get detected in the digital pin of smoke 

detector turns to high and a green light appears    

                     

Fig5 Smoke detection   

5. FLAME DETECTOR TEST RESULTS:    

 When flame or light gets detected the digital pin of sensor 

turns to high and a red light appears on the sensor    

                   

Fig6 Flame detection   

5.2 ADAFRUIT DASHBOARD TESTING:    

Testing of appliances by turning on with dashboard and 

monitoring of temperature in dashboard    

 
Fig7 Dashboard   

 

 

 

 

5.4 TESTING OF CIRCUIT PHYSICALLY:    

Integrating of all components of circuit and testing the results    
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Fig9 Testing of circuit physically   

6 WORKING    

6.1 ADAFRUIT DASHBOARD TESTING:   

Testing appliances by turning on with dashboard and 

monitoring of temperature in dashboard.   

   

Fig10   

   

6.2PHYSICAL CONNECTION OF THE 

CIRCUIT   

   

Fig11   

 

         

    

CONCLUSION AND FUTURE SCOPE A.  

CONCLUSION    

The home automation using Internet of Things has been 

experimentally proven to work satisfactorily by connecting 

electrical appliances to it and the appliances were 

successfully controlled remotely through internet. The 

designed system not only monitors the sensor data, like 

temperature, state of fire and gas sensors, but also actuates a 

process according to the requirement, for example switching 

on the light when a voice command is given and all the loads 

gets turned off when fire or gas trigger occurs. It also stores 

the sensor parameters in the cloud in a timely manner. This 

will help the user to analyse the condition of various 

parameters in the home anytime anywhere.   

 IoT based automated home system will bring more 

convenience and comfort to people lives. The IoT based 

applications communicates with the ESP32 microcontroller 

via internet. Using ADAFRUIT IO, user can control and 

monitor the home appliances. These home automation 

systems are useful because sometimes human may forgot to 

switch off the appliances when there is no need to use and, 

in this situation, the home automation system is used to 

reduce the wastage of electricity. Apart from that, we can 

record the entries of the home using Google Spreadsheet. 

Even though the prototype was successfully developed and 

implemented, still there are some problems like, uploading 

data into cloud platform without any delay between two 

successive data values. With more time and resources, it is 

possible to solve such problems encountered in this project, 

turning the prototype into an actual product.    

The final conclusion would be that the prototype is fully 

functional, yet requires more work and time to complete all 

the functionalities that would be required for a commercial 

product. Our team truly believes that home automation is the 

next big step in the lives of human beings.   

B. Future scope    

Improvements can be made to this system by reducing delay 

time, adding speech recognition, system automation by 

history learning and by security features. New advancements 

in areas such as artificial intelligence and robotics can 

completely transform homes to make them smarter than ever 

before. Furthermore, biosensors will be integrated within 

home to monitor and control air for better health. In addition 

to that, smart home can be integrated with Microgrid where 

it has its own DERs, storage systems, smart metering for 

efficient and smooth controlling of our home appliances.    

There is lack of security still going on in this platform and 

study is going on how to control it, so in future there is a 

scope of strict security in Internet of things.  New IoT cloud 

platforms and databases will be developed, user-interfaces  

will be increased and there will new-services provided in IoT 

Platforms, in the  future.    
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