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Abstract: Home automation is advancing in most sectors of the 

world, people are finding ways to make their life simpler and more 
efficient. Most of the home automation devices use raspberry pi 
and various sensors. Many of the device are inculcated with hand 
gesture recognition algorithms in order to make them more user 
friendly. This system is based on Wi-Fi signals and 
communication takes place over a particular bandwidth of the 
Wi-Fi. The system takes into usage a Wi-Fi technology thus it 
provides universal access to the system for automated control of 
appliance. ESP-8266 is the vital component of this project that 
helps in communication using Wi-Fi protocol. The main objective 
that lies behind this project is the inspection of controlling of the 
home appliances distantly while keeping it cost effective. The 
motivation behind the project was to enable users to make their 
home automatic and have distantly unanimous control. The home 
gadgets controller framework with an operational expense was 
viewed as fabricated that ought to be transferrable giving removed 
access controlling plan to the machines. 

Thus the analysis comprises the working of the Wi-Fi module 
along with various censors and IC’s. ESP-8266 helps the user to 
control the device from anywhere around the globe using the 
mobile application. 

Index Terms: ESP-8266, Home Automation, Wi-Fi Module, 
Wi-Fi Protocol 

I. INTRODUCTION 

The device is designed to provide effortless management of 
consumer’s home. The principle belief system related with 
this project is getting the imparted sign from the cell phone 
and further handling it as required to play out the necessary 
activities. A signal from mobile application is sent to the 
hardware module. ESP-8266 is connected to the Wi-Fi 
present around the device which helps it to connect to the 
internet and create a server. The mobile application is 
connected to the same server and helps in sending signals to 
the hardware module. A microcontroller which is 
incorporated with the ESP-8266 module helps in receiving 
the command and further holds the operation on the hardware 
module. In the present day, automation has become one of the 
eminently attractive areas that play an important role in day 
to day life [17]. Home vitality utilization will in general 
develop in extent to increment of expansive estimated home 
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machines. Vitality utilization must be improved to diminish 
carbon dioxide discharges [18]. The idea of home data 
changes in various businesses. The last objectives of home 
data framework are to furnish family with different 
administrations and applications so as to make family life 
enjoyable, comfortable, convenient, and secure [19].  In an 
IoT; the MQTT is a popular topic-based protocol [1]. The 
paper broadens the theme method by building up another 
model in respective IoT idea which is Web of Topics (WoX). 
This epic structure demonstrate lessens the hole among plan 
and arrangement area in the IoT. Explosive development 
amongst the quantity of "things" or gadgets that will be 
associated with the Internet. The subsequent organize is 
known as the "Web of Things" (IoT) [15]. The sensors would 
produce expansive measure of information which should be 
broken down, translated and used [16]. Home Automation 
System utilizes the improvement of Internet of Things for 
watching and controlling of the electrical and electronic 
machines at home from any remote district by fundamentally 
utilizing a cell phone. The MQTT publish/subscribe 
informing convention gives capacities to transfer or receive 
sensor information [2]. This paper has made a confirmed 
domestic atomization structure using the MQTT tradition 
besides ACL for encryption of sensor data. MQTT informing 
convention gives a hearty informing highlights which is 
required for correspondence amid the remote framework and 
household gadgets through utilization of slight system data 
transfer capacity. [3] This paper has made a checked home 
automated system using MQTT tradition and moreover ACL 
for encryption of sensor information. For controlling all 
home applications android software is used. Using Android 
software, we can control the applications such as light, fan, 
TV and other applications. [4] In GHMI hand signal is 
utilized rather than Android programming. The VPL 
DataGlove was worked by Thomas Zimmerman, who 
likewise licensed the optical flex sensor utilized by gloves. 
The DataGlove was a texture glove with two fiber optic circle 
on each finger. In the event that a client had additional 
expansive or little hand, the circle won't compare to real 
position and the client won't probably create precise signal. 
At one end of each loop there is LED and at other end there is 
photo sensor. [5] At the point when finger is bowed, the light 
break from fiber optic link. The measure of light achieving 
the photograph sensor was estimated and changed over into a 
proportion of how much finger was twisted. Valdimir Vujoic 
explains the implement of sensor as Internet of Things (IOT) 
using Raspberry Pi. [6] The IOT technology provides various 
advantages such as security, safety, cost saving etc. In this 
project IOT is used for door security such that if door bell is 
pressed the message will send to owners mobile that someone 
is at the door. Automation makes a proficient as well as a 
prudent utilization of the power and water and diminishes a 
great part of the wastage [7].  
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Crafted by John J. Greichen [8] analyzed a bit of the early 
challenges looked through home motorization structures. 
They join raised gathering charges, high movement costs, 
high establishment costs, extra association costs alongside 
the support costs, nonappearance of home computerization 
rules, customer originality to innovation, and complex UIs.  
The Home-based mechanization framework that utilizes 
Wi-Fi innovation [9]. Structure contains three standard 
fragments; web server, which presents system focus that 
controls, and screens customers' home and gear interface 
module(Arduino PCB (moment), Wi-Fi shield PCB, 3 
information alarms PCB, and 3 yield actuators PCB.), which 
gives fitting interface to sensors and actuator of home 
automation system. Shih-Pang Tseng et al [7] proposed 
Smart House Monitor and Manager in view of the ZigBee; all 
sensors and actuators are associated by a ZigBee remote 
system; proposed Smart House Monitor & Manager in light 
of the ZigBee. All sensors and actuators are related by 
ZigBee remote framework. PIC16F887 microcontroller for 
home apparatuses controls with GSM for control of the 
machines [10]. It has high transparency, fuse and security 
alongside the expense of SMS. AT headings can be sent 
through the GSM structure to controls the home gadgets. 
Arduino board is the controller used to control the machines 
by utilizing GSM progression. It utilizes certain outskirts 
drivers and trades to accomplish this interfacing. The 
application on wireless makes SMS messages subject to the 
customer headings and sends it to GSM modem joined to 
Arduino and control the home appliances [11]. It has been 
organized Arduino board along with Bluetooth board were 
produced for home automation [12]. Implanted system 
Raspberry Pi to fill in as correspondence section between 
mobile phones and Konnex-Bus home automization 
structures [13]. The home structure which screens the 
machines, sensors and transmits data to the cloud-based data 
server which manages the information and offers 
organizations to consumers by communicating data and 
getting consumer headings from adaptable application [14]. 
In [20] plan and highlights of a Smart Home Automation 
System have been appeared. It is Bluetooth based, thus 
remote and can be adaptable. It has an extraordinary element 
for savvy discourse sense, which would decipher clients' 
sentences into proper directions. In [21] the shrewd home 
computerization based framework is structured which 
comprises of portable telephone and GSM modem. In this 
framework, plan, moving forward message is sent from the 
customer cell to GSM appears as a text by methods of cell 
sort out. In [22] gives a novel designing for home 
computerization structure which is proposed furthermore 
executed, using respectably new correspondence 
development ZigBee. The use of ZigBee correspondences 
development cuts down the expense of the structure and the 
discourteousness of the specific system foundation. 

II. MICROCONTROLLER NODE MCU 

• Creator: ESP-8266 Open source Community 
• Category:  Single-board MCU 
• OS: XTOS 
• CPU: ESP8266 
• Memory Unit: 128 Kbytes 
• Capacity: 4 MBytes 

• Power Using: USB 
• Power Voltage: 3v; 5v  

• Code: Arduino Cpp 
• IDE Used: Arduino IDE 
• GPIO: 10 

NodeMCU is an open source IoT plan. Which wires firmware 
which keeps running on the ESP-8266 Wi-Fi Module from 
Espressif Systems, and rigging which depends upon the 
ESP-12 module. The verbalization "NodeMCU" according to 
regular infers the firmware rather than the dev units. 
NodeMCU firmware was made so that AT course can be 
uprooted with Lua scripting making the life of organizers less 
mentioning. So it is excess to use AT course again in 
NodeMCU. 

 
Figure 1 Node MCU 

III. OPTOTRIAC 

The MOC3010 Series comprises of gallium arsenide infrared 
discharging diodes, optically coupled to silicon two-sided 
switch and are intended for applications requiring secluded 
triac activating, low– current separated air conditioning 
exchanging, high electrical seclusion (to 7500 Vac crest), 
high locator standoff voltage, small size, and low cost. 

 
Figure 2 Optotriac 

IV. LM7805, VOLTAGE REGULATOR 

This is utilized for making the voltage stable at +5V for 
circuits. The LM7805 is three terminal positive regulators. 
These are open in the heap of TO-220 and with a couple of 
settled yield voltages, which makes them profitable in a wide 
extent of employments. Each sort interfaces with inward 
current limiting, warm shut down and safe working terrain 
assurance, which makes it fundamentally indestructible. 
They can convey over 1A yield current by giving satisfactory 
warmth sinking. Despite the fact that it structured principally 
as settled voltage controllers it has numerous significance, for 
more data please allude Data sheet 0f LM7805. 
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V. ABOUT LINK LAYER 

The association layer contains physical associations between 
the two gadgets, either an Ethernet connect, or a Wi-Fi 
affiliation. This is the layer that is nearest to the set-up of the 
gear. 
To associate an ESP-8266 to the system, the Wi-Fi needs to 
be connected. Connection can occur in two distinctive ways: 
• ESP-8266 interfaces with the remote passage.  An AP can 
be worked in to your modem/switch, for instance.  
In this prearrangement, the ESP exhibitions like a remote 
station. 
• ESP-8266 goes about in a passageway also, remote 
stations can interface with it. These stations can also be your 
workstation, either a cell phone, or much another ESP in 
station mode.  
When Wi-Fi connect has been built up, the ESP-8266 is a part 
of a neighborhood (LAN). All appliances on a LAN can 
speak with one another.  
More often than not, the AP is associated with a physical 
Ethernet organize too, this implies the ESP-8266 is capable 
of also talking with appliances or devices that are associated 
with an AP (switch) by means of the underwired Ethernet 
association (laptops, gaming consoles and set-top boxes, etc 
for example). 
On remote possibility that the ESP-8266 is among the path 
mode, it can converse with any station that is connected with 
it, and two stations (for example a workstation and a 
telephone) can in like way talk with one another. 

VI. ABOUT INTERNET OR NETWORK LAYER 

Regardless of the way that the devices are allied physically 
they can't generally converse with one another yet, in light of 
the way that they get no opportunity to acknowledge 
wherever to send the message to. That is the area the Internet 
Protocol (IP) comes in. Each device on the framework has an 
individual IP address. The DHCP server (Dynamic Host 
Configuration Protocol Server) guarantees that the addresses 
are standing out. This suggests you would now have the 
capacity to establish a connection in a specific area. 
There are two different types of Internet Protocol; IPv4 and 
IPv6. IPv6 is an improved variation of IPv4 and has 
generously a bigger number of areas than IPv4 (in light of the 
fact that there are essentially a greater number of contraptions 
than open IPv4 addresses). In this paper, we'll only talk about 
IPv4 addresses, since most LANs still use them. 
The IP address contains 4 numbers, for example 192.168.1.5 
is a significant IPv4 address. It truly includes two areas: the 
underlying portion is 192.168.1, it is the location given to the 
nearby system. The latter digit, 5 for the situation, is explicit 
for the device.  
By utilizing IP addresses, we can discover the ESP-8266 on 
the system, and send messages to it. The ESP-8266 can 
likewise discover our PC or our telephone, in the event that it 
realizes their particular IP addresses. 
 

VII. DESIGN OF THE SYSTEM 

 
Figure 3 Design of system 

NodeMCU acts as the center of the device which thereby is 
represented as the brain. It receives signals from the physical 
switch which thereby determines it state. Similarly, it also 
receives signals from the mobile application in order to 
determine the state of the pseudo switch (which is the mobile 
application which helps the user to control the mobile 
application). Hence, NodeMCU compares both the states of 
the physical switch as well as the mobile application by 
running an algorithm which further provides signal to the 
Triac. The Triac acts as a relay which further controls the 
appliances connected to it. Hence, the above mentioned is the 
basic principle on how the system has been designed to 
provide luxury to the user and making their home more 
manageable. 

VIII. METHODOLOGY 

A. Functioning of the device 

Idea behind the device lies around the ideology that least 
efforts are made by the consumer and to provide luxury in the 
day-to-day life of the user. The hardware device, goes behind 
the switch board without disturbing the normal functionality 
of the switch board, thereby providing the user with manual 
as well as automated functioning of the switch board. The 
device is on boarded with the mobile application using a 
unique ID that is provided on the device. This unique ID 
helps the user to make his device secure. The device is setup 
according to the user’s interface. The appliance that is 

connected to the device helps the user to make the interface 
along with operating it. In order to operate the appliance, the 
user sends information from the mobile application. The 
signal is thereby received by the server which further sends it 
to a particular device ID. ESP-8266 which is connected to the 
server receives the signal and hence processes the required 
functionality as per requested by the user, which in result 
make the appliance work according to the user. A feedback 
loop is made that helps in increasing the efficiency of the 
product. The feedback loop is generated from the Node MCU 
that sends the signal back to the server which further updates 
the mobile application regarding the same. Hence, the user is 
provided with the data whether the appliance worked or not. 
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Figure 4 Flowchart for functioning of device 

B. Functioning of NodeMCU 

The signal received by the Node MCU over the Wi-Fi 
protocol is recorded in the memory. Another signal coming 
from the state of the physical switch is also recorded 
simultaneously. Both the signals are run in an algorithm, 
comparison is made between the two. If both the signals are 
of the same digital state, a command is sent according to the 
same state which further controls the appliance. Where as 
the commands are different another algorithm is run to decide 
the preference of the signal according to the input. The 
preference is chosen on the previous stored data on the 
memory. Hence, the command is decided and sent to the 
appliance. 

 

Figure 5 Flowchart for functioning of Node MCU 

IX. CONCLUSION 

The project we have worked on helps us to conclude on many 
aspects which relate technical as well as user experience. The 
user is provided with the ease to control all the appliance 
inside a room with minimal efforts possible, with a single 
touch on the mobile application of their smartphone. The user 
is provided with the best and cheap technology keeping in 
mind the size of the device, in order to reduce the space 
which takes to install the device, therefore, the device is 
planned so that it goes behind the switch board without 
altering it. Thus the device makes it possible to control any 
appliance including a bulb, fan, or an air-conditioner along 
with controlling the intensity of the fan speed and bulb 
intensity. Also it is possible to use the device around the 
globe at any point of time. The final device will be having a 
better precision in all the fields, with a much better design 
and cost effectiveness and making it much user friendly as a 
possible. This will be basic as a result of the wide scope of 
specialized information that ventures have. 
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