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Abstract— This project investigates the potential of 

Home Control and security which is the aim of the 

Home Automation Systems in near future. The 

analysis and implementation of the home automation 

technology using IOT modem to control home 

appliances such as light, conditional system, and 

security system via IOT messages is presented in this 

Project. Security in the form of LPG gas leakage alert, 

entrance of people without permission alert is added 

for enhancement of security in house. The proposed 

project is focused on functionality of the IOT protocol, 

which allows the user to control the target system 

away from residential using the frequency bandwidths. 

Home owners will be able to receive alert messages of 

any home security issue in the home remotely from 

their mobile phones. Arduino with the integration of 

IOT provides the smart automated house system. The 

proposed prototype of IOT based home automation 

system was implemented and tested. Additional 

feature for old people at home is also added when an 

old person in home presses a button a message is send 

Needing Help. The security issues were also tested and 

verified.  

I.INTRODUCTION 

Since the beginning of history, search for 

good quality technologies to motivate and encourage 

human to live from stone age to copper, bronze, and 

iron ages are on. (Postman, 2011). They manufactured 

improvement of the out of date human headways like 

Egyptians who made and used essential machines and 

other old community foundations that upgraded most 

advances, for instance, point of reference Greek 

devised development has changed the lives of people, 

has saved us stacks of time and has made life more 

straightforward for us all. The thought of far-off 

control that controls equipment following the World 

War 1 in Germany conceived an offspring of 

computerization.(Graham, 2012) Computerization can 

be characterized as the utilization of control 

frameworks, human exercises and bids in everyday 

issues which has quickly extended from the blend of 

mechanized gadgets with scientific and authoritative 

instruments that has made complex frameworks which 

is being utilized in modern, business, monetary, and 

public scopes of man's lifecycle.( Frischmann & 

Selinger, 2018). The advancement of controllers and 

robotization has been creating and will keep on 

creating to nowadays. Home computerization is a 

simple method to screen and control everyday gadgets 

we use at home. Likewise extraordinary remote 

headways help in partner from remote spots, when an 

individual need to partner with various things. 

(Kesavan et al., 2016). We use at home, for example, 

window ornaments, entryways lighting components, 

ACs and other home appliances. Arduino gives you 

access to gadgets in your home from your cell phone 

wherever you are on the planet. This more precisely 

portrays smart homes, where nearly everything which 

ranges from light, apparatuses, electrical outlets, 

cooling and warming frameworks have been a 

remotely controllable system. A savvy home is one 

that is furnished with lights, roasting, also electrical 

apparatuses that might stay skillful distantly by a cell 

phone or by revenues of the internet. Web puts self-

possessed home programming Framework centered 

with regards to controlling home electronic gadgets 

regardless of you're outside or inside your home. 

Home apparatus utilizes brilliant innovation or 

technique for each component we are running with and 

we are utilizing HVAC (heater, ventilation, air 

conditioner and controller) in the present way of life. 

In today’s fast changing world, everything is 

becoming compact, portable and mobile. The mobile 

handsets for communication are the biggest 

advancement in the area. These have made our lives 

much simpler and connected. Today almost everyone 

is familiar with it’s usage, and is able to draw 

advantage from it. 
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The technologies for mobile communication 

have been ever evolving. Each had there share of pro’s 

and con’s. The WIFI esp 8266 represents the second 

generation of mobile communications. It is a digital 

telephony system, used in most parts of the world, 

starting from Finland in 1991 till now, with more than 

690 mobile networks providing WIFI services across 

213 countries. 

 The project aims at designing an advanced 

home automation system using normal web server and 

Wi-Fi technology. The devices can be switched 

ON/OFF and sensors can be read using a Personal 

Computer (PC) through Wi-Fi. Automation is the most 

frequently spelled term in the field of electronics. The 

hunger for automation brought many revolutions in the 

existing technologies. These had greater importance 

than any other technologies due to its user-friendly 

nature. These can be used as a replacement of the 

existing switches in home which produces sparks and 

also results in fire accidents in few situations. 

Considering the advantages of Wi-Fi an advanced 

automation system was developed to control the 

appliances in the house. Wi-Fi (Short for Wireless 

Fidelity) is a wireless technology that uses radio 

frequency to transmit data through the air. Wi-Fi has 

initial speeds of 1mbps to 2mbps. Wi-Fi transmits data 

in the frequency band of 2.4 GHz. It implements the 

concept of frequency division multiplexing 

technology. Range of Wi-Fi technology is 40-300 feet. 

The controlling device for the automation in the 

project is a Arduino UNO. The data sent from PC over 

Wi-Fi will be received by Wi-Fi module connected to 

Arduino UNO. Arduino UNO reads the data and 

decides the switching action of electrical devices 

connected to it through Relays. 

Today, the increase in demand of service over 

the internet necessitated the data collection and 

exchange in efficient manner. In this sense internet of 

things (IOT) has promised the ability to provide the 

efficient data storage and exchange by connecting the 

physical devices via electronic sensor and internet. 

The IOT has created the revolution all over the world 

and fascinatingly it has become integral part of life. 

Hence, this paper utilizes Arduino fundamentals and 

some sensor to ease the way we control our homes 

appliances. 

The project aims at designing an advanced 

home automation system using normal web server and 

Wi-Fi technology. The devices can be switched 

ON/OFF and sensors can be read using a Personal 

Computer (PC) through Wi-Fi. Automation is the most 

frequently spelled term in the field of electronics. The 

hunger for automation brought many revolutions in the 

existing technologies. These had greater importance 

than any other technologies due to its user-friendly 

nature. These can be used as a replacement of the 

existing switches in home which produces sparks and 

also results in fire accidents in few situations. 

Considering the advantages of Wi-Fi an advanced 

automation system was developed to control the 

appliances in the house. Wi-Fi (Short for Wireless 

Fidelity) is a wireless technology that uses radio 

frequency to transmit data through the air. Wi-Fi has 

initial speeds of 1mbps to 2mbps. WiFi transmits data 

in the frequency band of 2.4 GHz. It implements the 

concept of frequency division multiplexing 

technology. Range of Wi-Fi technology is 40-300 feet. 

The controlling device for the automation in the 

project is a Arduino UNO. The data sent from PC over 

Wi-Fi will be received by Wi-Fi module connected 

Arduino UNO. Arduino UNO reads the data and 

decides the switching action of electrical devices 

connected to it through Relays. 

 

OBJECTIVE OF PROJECT: 

1. The goal of this project is to develop a home 

automation system that gives the user 

complete control over all remotely 

controllable aspects of his or her home. 

2. The automation system will have the ability 

to be controlled from a central host PC, the 

Internet, and also remotely accessed via a 

Pocket PC with a Windows Mobile based 

application. 

II. LITERATURE REVIEW 

There are many definitions of home 

automation available in the literature. The Paper [4] 

considers the problems with the implementation of 

home automation systems. Furthermore the possible 

solutions are devised through various ISSN (Print) : 

2320 – 3765 ISSN (Online): 2278 – 8875 International 

Journal of Advanced Research in Electrical, 

Electronics and Instrumentation Engineering (An ISO 

3297: 2007 Certified Organization) Vol. 3, Issue 9, 

September 2014 10.15662/ijareeie.2014.0309042 
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network technologies. Several issues affecting home 

automation systems such as lack of robustness, 
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compatibility issue and acceptability among the old 

and disabled people are discussed. [5] Present a design 

and implementation of SMS based control for 

monitoring systems. The paper has three modules 

involving sensing unit for monitoring the complex 

applications. A microcontroller works as processing 

unit and a communication module that uses GPRS 

modem or cell phone via serial port RS-232. The SMS 

is used for status reporting such as power failure. The 

Paper [6] explores primary health-care management 

for the rural population. A solution proposes the use of 

the mobile web-technologies providing the PHC 

services to the rural population. The system involves 

the use of SMS and cell phone technology for 

information management, transactional exchange and 

personal communication. [7] Propose remote 

monitoring through mobile phone involving the use of 

spoken commands. The spoken commands are 

generated and sent in the form of text SMS to the 

control system and then the microcontroller on the 

basis of SMS takes a decision of a particular task. [8] 

Focuses on the controlling of home appliances 

remotely and providing security when the user is away 

from the place. The system is SMS based and uses 

wireless technology to revolutionize the standards of 

living. This system provides ideal solution to the 

problems faced by home owners in daily life. The 

system is wireless therefore more adaptable and cost-

effective. The HACS system provides security against 

intrusion as well as automates various home 

appliances using SMS. The system uses WIFI 

technology thus providing ubiquitous access to the 

system for security and automated appliance control. 

[9] Describes how to manage and control home 

appliances using mobile phone, people can use this 

system to do things in their home from a far place 

before they reach home. To control an appliance the 

user sends a command in form of SMS from his/her 

mobile phone to a computer which is connected to the 

appliance, once the message is received the computer 

will send the command to a microcontroller for 

controlling the appliance appropriately. [10] Propose 

the system uses LPC2148 as a central microcontroller 

and it allows remote control of different appliances 

through SMS messages.  

III.DESIGN OF HARDWARE  

 This chapter briefly explains about the 

Hardware implementation of controlling and 

distribution of prepaid electrical services using wsn. It 

discuss the circuit diagram of each module in detail.   

                                                       

   3.1Arduino Uno 

The most common version of Arduino is the 

Arduino Uno. This board is what most people are 

talking about when they refer to an Arduino. The Uno 

is one of the more popular boards in the Arduino 

family and a great choice for beginners. There are 

different revisions of Arduino Uno, below detail is the 

most recent revision (Rev3 or R3). 

The Arduino Uno is a microcontroller board based on 

the ATmega328. It has 14 digital input/output pins (of 

which 6 can be used as PWM outputs), 6 analog inputs, 

a 16 MHz ceramic resonator, a USB connection, a 

power jack, an ICSP header, and a reset button. It 

contains everything needed to support the 

microcontroller; simply connect it to a computer with 

a USB cable or power it with an AC-to-DC adapter or 

battery to get started.  

 
Fig:  ArduinoUno R3 Board 

3.2 LIGHT DEPENDENT RESISTOR 

A photo resistor or light dependent 

resistor (LDR) is 

a resistor whose resistance decreases with increasing 

incident light intensity; in other words, it 

exhibits photoconductivity. It can also be referred to 

as a photoconductor or CdS device, from "cadmium 

sulfide," which is the material from which the device 

is made and that actually exhibits the variation in 

resistance with light level. Note that CdS is not a 

semiconductor in the usual sense of the word (not 

doped silicon). 
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3.3IR SENSOR 

Infrared is a energy radiation with a 

frequency below our eyes sensitivity, so we cannot see 

it Even that we can not "see" sound frequencies, we 

know that it exist, we can listen them. 

 
Even that we can not see or hear infrared, we can feel 

it at our skin temperature sensors.  

When you approach your hand to fire or warm 

element, you will "feel" the heat, but you can't see it. 

You can see the fire because it emits other types of 

radiation, visible to your eyes, but it also emits lots of 

infrared that you can only feel in your skin. 

 

 INFRARED IN ELECTRONICS 

Infra-Red is interesting, because it is easily generated 

and doesn't suffer electromagnetic interference, so it is 

nicely used to communication and control, but it is not 

perfect, some other light emissions could contains 

infrared as well, and that can interfere in this 

communication. The sun is an example, since it emits 

a wide spectrum or radiation. 

The adventure of using lots of infra-red in TV/VCR 

remote controls and other applications, brought infra-

red diodes (emitter and receivers) at very low cost at 

the market.  

From now on you should think as infrared as just a 

"red" light. This light can means something to the 

receiver, the "on or off" radiation can transmit 

different meanings.Lots of things can generate 

infrared, anything that radiate heat do it, including out 

body, lamps, stove, oven, friction your hands together, 

even the hot water at the faucet.   

To allow a good communication using infra-red, and 

avoid those "fake" signals, it is imperative to use a 

"key" that can tell the receiver what is the real data 

transmitted and what is fake.  As an analogy, looking 

eye naked to the night sky you can see hundreds of 

stars, but you can spot easily a far away airplane just 

by its flashing strobe light.  That strobe light is the 

"key", the "coding" element that alerts us.  

3.4 BUZZER 

Digital systems and microcontroller pins lack 

sufficient current to drive the circuits like relays, 

buzzer circuits etc. While these circuits require around 

10milli amps to be operated, the microcontroller’s pin 

can provide a maximum of 1-2milli amps current. For 

this reason, a driver such as a power transistor is 

placed in between the microcontroller and the buzzer 

circuit. 

3.5 Alphanumeric LCD 

Liquid Crystal Display also called as LCD is 

very helpful in providing user interface as well as for 

debugging purpose. The most commonly used 

Character based LCDs are based on Hitachi's 

HD44780 controller or other which are compatible 

with HD44580. The most commonly used LCDs 

found in the market today are 1 Line, 2 Line or 4 Line 

LCDs which have only 1 controller and support at 

most of 80 characters, whereas LCDs supporting more 

than 80 characters make use of 2 HD44780 controllers. 

Pin Description 

 
 

  

3.6 POWER SUPPLY: 

The power supplies are designed to convert high 

voltage AC mains electricity to a suitable low voltage 

supply for electronic circuits and other devices. A power 

supply can by broken down into a series of blocks, each of 

which performs a particular function. A d.c power supply 

which maintains the output voltage constant irrespective of 

a.c mains fluctuations or load variations is known as 

“Regulated D.C Power Supply”. 
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Fig:.  Block Diagram of Power Supply 

3.7 ESP8266 WIFI  

The ESP8266 is a low-cost Wi-Fi microchip with 

full TCP/IP stack and microcontroller capability 

produced by Shanghai-based Chinese manufacturer, 

Espressif Systems.[1] 

The chip first came to the attention of 

western makers in August 2014 with the ESP-

01 module, made by a third-party manufacturer, Ai-

Thinker. This small module allows microcontrollers to 

connect to a Wi-Fi network and make simple TCP/IP 

connections using Hayes-style commands. However, 

at the time there was almost no English-language 

documentation on the chip and the commands it 

accepted.[2] The very low price and the fact that there 

were very few external components on the module 

which suggested that it could eventually be very 

inexpensive in volume, attracted many hackers to 

explore the module, chip, and the software on it, as 

well as to translate the Chinese documentation.[3] 

The ESP8285 is an ESP8266 with 1 MiB of built-in 

flash, allowing for single-chip devices capable of 

connecting to Wi-Fi.[4] 

The successor to these microcontroller chips is 

the ESP32. 

 
  

 

3.8 RELAY 

The following schematic shows the basic circuit. 

A relay is an electrically operated switch. When you 

turn it on, it switches on way. When it is off, it 

switches the other way. You can use a relay to switch 

on and off a high current device.A relay has an 

electromagnet, called a coil, and a lightweight switch 

inside it. When you energize the coil, a piece of the 

switch is attracted by the coil's magnetic field, which 

switches the switch on or off.  

 
3.9 GAS SENSOR 

 

 
DESCRIPTION 

MQ2 flammable gas and smoke sensor 

detects the concentrations of combustible gas in the air 

and outputs its reading as an analog voltage. The 

sensor can measure concentrations of flammable gas 

of 300 to 10,000 ppm. The sensor can operate at 

temperatures from -20 to 50°C and consumes less than 

150 mA at 5 V. 

Connecting five volts across the heating (H) 

pins keeps the sensor hot enough to function correctly. 

Connecting five volts at either the A or B pins causes 

the sensor to emit an analog voltage on the other pins. 
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A resistive load between the output pins and ground 

sets the sensitivity of the detector. Please note that the 

picture in the datasheet for the top configuration is 

wrong. Both configurations have the same pin out 

consistent with the bottom configuration. The resistive 

load should be calibrated for your particular 

application using the equations in the datasheet, but a 

good starting value for the resistor is 20 kΩ. 

IV.PROJECT DESCRIPTION 

This chapter deals with working and circuits  of 

“EMBEDDED SYSTEM FOR HOME 

AUTOMATION USING WIFI”. It can be simply 

understood by its block diagram &circuit diagram. 

BLOCK DIAGRAM 

 
 

WORKING: 

 This project basically consists of three 

important parts i.e. sensing, monitoring, and 

controlling system. The first part sensing is done by 

sensors like ir sensor, lm35, gas sensor etc. the 

monitoring task is done by the cloud platform and the 

controlling part is done by our microcontroller unit i.e. 

is Arduino UNO. The sensors, appliances and Wi-Fi 

module are interfaced with Arduino UNO. The value 

of sensors brings a change in the status of our 

appliances. The flex sensor depends on the gestures of 

our fingers to control the appliances. The 

accelerometer controls the opening and closing of 

door. The magnetic sensor alerts us if the door lock 

breaks. The flame sensor alerts us if there is fire in the 

house. The status of our appliances are uploaded on 

the cloud platform and the user can see the status on 

his laptop and smartphone as well. The Arduino UNO 

controls the appliances on the basis of value given by 

sensors.  

V.CONCLUSION 

  

 The IOT facilitates numerous benefits to the society 

and from our paper we can provide and prove the 

strength of IOT that is capable to contribute the 

services for the purpose of building vast no. of 

applications and help to implement them on the public 

platform. This design provides moderate and less 

expensive way of sensing, monitoring and controlling 

system in the field of domestic and as well as industrial 

standard to implement IOT. At a final note, we 

conclude that IOT leads to become universal in every 

aspect. This paper will be very beneficial in our normal 

day to day life and will bring much needed innovation 

in his fast changing world of technology where people 

prefer to have control over things using the 

smartphones which will bring ease to their routine life.  
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