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ABSTRACT 

The main objective of this paper is to design a reliable and flexible monitoring and control 
system for our home appliances using Internet of Things (IoT) and improvising home 
security system using GSM. Owing to the rapid developments in automation technology, 
embedded systems and their relative connectivity, “Internet of Things” (IOT) has become 
the emerging revolutionary technology. In this paper home appliances are monitored and 
controlled like fan, bulb, heater etc. using internet through web browser and security of 
home is obtained through GSM based communication.  For monitoring and controlling of 
devices, we employed ESP 8266 Wi-Fi module, which helps to communicate between user 
and home devices as a Wi-Fi router.  GSM module is used for security system which sends 
message to our mobile, when motion is detected in front of PIR sensor. The designed 
system enables the user to get updates on the web page and can switch on/off home 
appliances for load management to make the system energy efficient. Moreover this 
system also alerts the user via GSM in case of any intrusion. 
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1. INTRODUCTION:  

Home Automation is the way to make our 

home smart, in terms of control.  

Actually Appliances used in our home for 

lightening, heating, Air conditioning and 

security etc. are the ones which in daily 

routine needs to be ON and OFF several 

times a day and thus, modern technology 

is making this process easy and 

controlled. The technology that we are 

using is ESP8266, it is small electronic 

chip which is having very low cost it has 

its internal memory storage capability 

and it also act as Wi-Fi access point and 

station as well so basically it is all in one 

kind of chip which makes it special. 

Home automation is now a days very 

common and several techniques are 

introduced recently, the objective of this 

project is to control the appliances like 

fan, bulb etc. using internet through web 

browser and security system of home 

through GSM. The technique that is used 

to obtain our objective is new and has 

several advantages in terms of cost 

effectiveness, user friendliness, and 

control. 

In order to save energy we need to have 

that level of control on how our devices 

utilize energy.  User has the control over 

energy up to some extent like in old days 

there were limited appliances like fan, 
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bulb etc. which were being controlled 

with switches.  As the time progresses 

technology became more and more 

advanced and new appliances were 

introduced like in 1901-1920 appliances 

like refrigerator, Washing machine etc. 

were introduced.  These are the ones 

which consumes high amount of power so 

their control is very important in order to 

save energy. 

2. LITERATURE ANALYSIS: 

Monitoring and control system using 

internet of thing (IOT) for home 

automation describe the various 

techniques i.e bluetooth, raspberry pi, 

webserver to monitor and control home 

appliances using IOT. This paper discusses 

that this system is suitable for real time 

home security and for remotely 

controlling and monitoring of home 

appliances and protection from any 

accident with immediate solutions [1].  

In June, 2016 Su Zin, Zaw Min have 

worked on home automation. In this 

paper, home appliances control of smart 

security system using internet of things is 

effectively achieved by using web server, 

PHP scrip language. The proposed system 

consists of server and sensors. This 

system is not only monitoring the sensors 

data but also activates a process 

according to the requirements [2]. 

In september,2016 Uma Gurav discusses 

home automation using the IOT 

application, this home-automated device 

by connecting application to it with 

internet access and devices are 

controlled successfully by remotely 

controlled through internet [3]. 

The paper in april,2016 by Win, S.Z.Z., 

Htun, Z.M.M. and Tun, H.M., explains, 

that anyone can easily monitor their 

house through simple procedure of 

receiving the text if anything comes up to 

your home and there is an urgent or 

immediate need to act accordingly. It 

must be widely used everywhere to 

ensure a secure atmosphere [4]. 

In 2015, Yu-fan, Kung applied the 

application of the internet of thing (IOT) 

for household appliances in existing 

electronic product that combined with 

ZigBee module and database to build an 

IOT network architecture. In the 

experiment, a TCP/IP protocol is used 

and Microsoft Visual Studio ASP.NET to 

develop a monitoring and controlling 

system that can monitor and analyze the 

big data. In controlling and monitoring 

process, the electronic devices are given 

individual numbers in order to recognize, 

identify, and then manage or instruct it 

by ZigBee module that combines with a 

user-friendly web interface [5]. 

In 2017, Quadri, Syed Ali Imran, and P. 

Sathish focused on controlling of 

different types of devices like machinery, 

equipment and other electrical 

appliances, which provides 90-95% 

efficiency with low cost. The controlling 

of such appliances is called as 

automation which also reduces the 

human works [6]. 

It is explained that system realize remote 

home automation control based on 

emerging wireless communication 

technology. The device anode can be 

placed anywhere in the room [7]. 

In march,2016 Safa.H explained that the 

IOT based theft preemption has been 

designed and tested successfully. 

Embedded system is emerging as a 

technology with high potential. The 

alarm can be given to nearby resident 

and owner of house in case of theft. This 

system can be placed in band lockers, 

questionaries’ rooms [8]. 

In this paper, author introduced the 

event of a home management and 

security system exploitation using 
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Raspberry pi module and Internet of 

Things (IOT) technology. This system is 

the real time monitoring of home-based, 

home appliances and maintenance. 

Different future applications can be used 

through various Internet accessory, 

industrial automotive and Internet 

control and by improving security issues 

in very limited areas [9]. 

In February,2018 Siddarth Wadhvani, 

Udday Singh have explained in their 

paper that the IOT facilitate numerous 

benefits to the  society.in this paper they 

have designed moderate and less 

expensive way of sensing , monitoring 

and controlling system in the field of 

domestic as well as industrial standard to 

implement internet of things (IOT) [10]. 

In 2017, Deva kumar implemented GSM 

security system with IOT application. 

They discussed an effective security 

system that is designed and implemented 

through the application of embedded 

system and IOT. The main goal of this 

work is to present the IOT system and 

modern technology system. This is 

integrated with sensors, main server and 

GSM. It is able to send data and IP 

address through SMS message [10].  

In 2017, Shi-Ziang Zhu,Ming hang 

explained about the network and 

communication generation, smart-phone 

is becoming a basic equipment for most 

of the people. In this way, a controlled 

device can be controlled by a smartphone 

and is easy for users. Therefore, this 

paper recommended to implement IOT 

users that can control their home 

appliances like television, bulb, fan and 

AC. Therefore, a very good management 

system for the home administration has 

been promised for the next smartphone. 

The publication of this program for many 

exercises at the end of this page, the 

video has been provided to showcase 

your own home appliance, which can 

control the control of IOT based on our 

implemented FPGA [11]. 

 

3. METHODOLOGY: 

Figure 1 shows the block diagram of 

the project. Firstly the AC power 

supply is converted to DC supply with 

the help of transformer and signal 

conditioning. Then, DC supply is 

provided to Arduino and as a result 

Arduino works. Further to Arduino 

LCD is connected which shows the 

display and similarly GSM and ESP 

modules are connected to Arduino. 

GSM and ESP module receives as well 

as send signal to Arduino. ESP is 

connected to mobile application from 

where the whole apparatus is 

controlled.  

 

Figure: 1 Block Diagram 

 

4. HARDWARE SYSTEM 

The hardware implementation includes 

the following equipment. 

1. Esp 8266 

2. GSM 900A 

3. Microcontroller 

4. PIR sensor 

5. 5v four cahnnel relay 

6. Current sensors  

7. Stepdown transformer  

 

5. RESULTS AND DISCUSSION: 
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Case 1: Controlling Single Load From 

ES8266 Through Internet  

In 1st phase of our project we have 

control a single load from ESP8266 using 

Wi-Fi.  The complete hardware diagram 

of this case is shown as in figure 2 below. 

In this case we will control our load using 

simple offline html page using any device 

like mobile laptop or PC’s. 

As we can see from the figure there is 

only one bulb of 100W with 1 ES8266 we 

have taken the output from the GPIO-0 to 

operate solid state relay remaining 

circuitry in the figure is that of to power 

the ESP8266 as it required on 3.3v so we 

have transformer and regulator to step 

down 220v to 3.3v DC.   

The control online page is as shown in 

figure 2 it has two option of ON and OFF 

when we click on ON it will operate the 

relay to ON the bulb and similarly will 

OFF the bulb when we click on the other 

option.  

 

Figure: 2 Hardware Model of Single 
Load with ESP8266 

 
Case 2: Controlling Two Loads Using 

ESP8266 Through Internet  

In this case of our research project we 

have controlled number of load from 

ESP8266 using internet the complete 

hardware diagram of this case is shown as 

in figure 3 below. In this case we will 

control our load using simple online web 

page using any device like mobile laptop 

or PCs but in this case we are controlling 

number of loads using single ESP8266.  

As we can see from the figure there is 

only one bulb of 100W and a fan and also 

we can connect any other load through 

socket to make it controlled we have 

taken the output from both the GPIO-0 

and GPIO-02 to operate two solid state 

relay remaining circuitry in the figure is 

that of to power the ESP8266 as it 

required on 3.3v we have use a regulator 

of 200V-5 along with 5V 3.3V regulator. 

The control online page is as shown in 

figure 3 it has two options of ON and OFF 

for both the load separately when we 

click on ON it will operate the relay  of 

the desired load and similarly will OFF 

the bulb when we click on the other 

option. By selecting desired room from 

this html page we can turn on and turn 

off the desired load or appliance 

connected in that room.  

 

Figure: 3 Controlling Two Loads 
Using Simple ESP8266 

Case 3: Controlling Three loads Through 
Single ES8266 Using Internet 

In the next phase we have controlled 

three loads from ESP8266 using Internet 

the complete hardware diagram of this 

case is shown as in figure 4.  

In this case we will control our load 

through internet anywhere around the 

world using any device like mobile laptop 

or PCs but in this case we are controlling 

load using internet, so internet 
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connection is must in this case unlike the 

last one but the positive point in this 

case is that we can control all around the 

world unlike the last case in which we 

were able to control the loads only in the 

range of WI-FI signal of ESP8266 as shown 

in figure 4.  

 This case is same as that of the 1st case 

the only difference is that in this case we 

can control this bulb globally from where 

ever we want using a simple web page 

independent of the device. From the 

figure there is only one bulb of 100W 

ES8266 in this case have taken the output 

from GPIO02 to operate solid state relay 

remaining circuitry in the figure is that of 

to power the ESP8266 as it required 3.3v 

at its input. The control online webpage 

page is as shown in figure it has  option 

of click here to ON and click here to OFF 

for load separately when we click on ON 

it will operate the relay  of the load at 

GPIO-2 load and similarly will OFF the 

bulb when we click on the other option.  

This page can be access from anywhere 

in the world we can turn on and off this 

from any part of the world just by 

clicking on desired location.  

 

Figure 4: Controlling of Three Loads 

Using Internet 

Case 4: Controlling four Loads Using 
ESP8266 through Internet 

In last phase of our research project we 
have controlled four numbers of loads 
from ESP8266 using internet the 

complete hardware diagram of this case 
is shown as in figure 5 below. In this case 
we will control our load through internet 
anywhere around the world using any 
device like mobile laptop or PCS in this 
case we are controlling number of load 
through single ESP8266 around the globe 
but in this case also we are controlling 
load using internet, so internet 
connection is also must as that of in the 
3rd   but the positive point in this case is 
that we required only one ESP8266 to 
control number of loads and also we can 
control all around the world unlike the 
1st two cases in which we were able to 
control the loads only in the range of   
WI-FI signal of ESP8266 .  

 

Figure 5: Controlling Four 

Loads Using ESP8266 through 

Internet 

Case 5: Result using GSM and PIR sensor 

In this case the PIR sensor is fixed at the 

door front, in case of detection of any 

moment the PIR sensor will alert the user 

by sending sms to the concern mobile 

phone using GSM. So that, if someone 

come to home at the absence time and 

nobody is at home. Then at that time you 

will receive a message as intruder alert 

to your mobile phone as shown in figure 

6.  
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Figure: 6 Result using GSM and PIR 

sensor 

7. CONCLUSION: 

This project improvises home automation 

and security system i-e Controlling of 

various home appliances globally through 

internet access and by using ESP8266 and 

also having a security check by using 

GSM.  

Using a simple WEB page and online html 

page we can control these home 

appliances all around the globe just for 

the ease of the user.This intelligent, low 

cost, flexible designed system, not only 

monitors the sensor data, like 

temperature, motion sensor,but also 

actuate the process according to the 

requirement. This will helped the user to 

analyze the condition of various 

parameters in the home any time 

anywhere. This system is used for low 

power consumption and energy 

conservation.  We conclude that IOT 

leads to become universal in every 

aspect. The system is suitable for real 

time home safety monitoring and for 

remotely controlling the home appliances 

and protection. The system may be 

employed in many places like banks, 

hospitals, labs etc that dramatically cut 

back the hazard of unauthorized entry. 

Proof may be given to the safety 

department if any theft issue happens.   
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