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Abstract   
This project presents the overall design of Home Automation System (HAS) with low cost and wireless system. It 
specifically focuses on the development of an IOT based home automation system that is able to control various 
components via internet or be automatically programmed to operate from ambient conditions. In this project, 
we design the development of a firmware for smart control which can successfully be automated minimizing 
human interaction to preserve the integrity within whole electrical devices in the home. We used Node MCU, a 
popular open source IOT platform, to execute the process of automation. Different components of the system 
will use different transmission mode that will be implemented to communicate the control of the devices by the 
user through Node MCU to the actual appliances.
Keywords—Home Automation System(HAS),Internet Of things(IOT),node MCU(micro controller unit).
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I. INTRODUCTION
Internet of Things (IOT) is a concept where each device is assigned to an IP address and through that 

IP address anyone makes that device identifiable on internet. The mechanical and digital machines are provided 
with unique identifiers (UIDs) and the ability to transfer data over a network without requiring human-to-human 
or human-to-computer interaction. Basically, it started as the “Internet of Computers.” Research studies have 
forecast an explosive growth in the number of “things” or devices that will be connected to the Internet. The 
resulting network is called the “Internet of Things” (IoT). The recent developments in technology which permit 
the use of wireless controlling environments like, Bluetooth and Wi-Fi that have enabled different devices to 
have capabilities of connecting with each other. Using a WI-FI shield to act as a Micro web server for the 
Arduino which eliminates the need for wired connections between the Arduino board and computer which 
reduces cost and enables it to work as a standalone device. The Wi-Fi shield needs connection to the internet 
from a wireless router or wireless hotspot and this would act as the gateway for the Arduino to communicate 
with the internet. With this in mind, an internet-based home automation system for remote control and observing 
the status of home appliances is designed. Insistence for electricity is increasing day by day and frequent cuts 
are causing many problems in various areas like industries, hospitals and houses. The backup arrangement for 
power source is a must. We are facing many real time challenges in daily activities due to short electricity 
supply. Even after having electrification, solar panels and backup of different sources, simultaneous functioning 
of their operations and handling are herculean tasks. Out of these challenges, important one is availability of 
electricity which is variable and unreliable. These are economically not available for heavy load since there is a 
need of excess backup capacity. Also due to fluctuating weather conditions makes the system more vulnerable 
to power outage. Objective of this project is to combine the concept of wireless power transfer concept used for 
the generation of power and Internet of Things (IoT) based smart Home Automation. The proposed design 
concept is used to monitor and control electrical consuming devices like switches, bulb, fan, tv etc in order to 
effectively balance energy generation and usage. 

II. BACKGROUND STUDY (LITERATURE)
Home automation is a difficult task for both the developer and the user. The developer must select the 

component based on the needs of the customer. Because all client requests are not equal, they must make do 
with the current offerings. A careful examination of the "Home automation using IoT '' proposal by Shopen dey, 
and Sandeep das reveals that they utilized the Raspberry pi to link the ESP8266-01 to the web. This module 
allows them to control numerous devices via a web page and an Android application. In their article, K. 
Venkatesan and Dr. U. Ramachandraiah constructed a Zigbee module in an Arduino mega to control devices. 
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They employed numerous sensors for a variety of purposes. They have also offered real-time notice and 
feedback on a web-server so that clients can monitor what is going on in their house. Shashank shiva kumar jha, 
Vishwateja mudiam reddy, Tapan pokharna, and Naresh vinay's paper explains how this is run and regulated. 
Warsuzarina Mat Jubadi and Normaziah Zulkifli's "Programmable Infrared Accessory Light Switch'' 
demonstrates how a TV remote can be used to control room lights and other appliances. In this case, an one 
infrared remote and one infrared receiver are utilized and coded in such a case that it retains the existing 
remote's frequency and uses it to operate appliances directly. As a result, we present the Arduino Uno with the 
Esp8266-01 Module. Not only that, but the most cost-effective option, nevertheless, it is also simplest in terms 
of programming and implementation. 79 Smart Home Automation Using IoT © 2023 by Mrs.Lakshmi B N, Dr. 
Ashwini N, Mr.S Satish Kumar Reddy.

III. METHODOLOGY
Exiting system.

Authors develop a remote control of lights, fans other home appliances. A pc based program develop 
for control the remote devices. It is a low cost system for control various devices. Proposed Andriod  software 
for Arduino platform these both are open source software. This system is used to control various home 
appliances. The system available for less cost. Authors developed smart home system to control and manage 
home appliances of daily life for comfortable life for human being .

Proposed system.
The proposed model of home automation system contains server, actuators, sensors and 

microcontrollers. The hind-end server will be setup to controlling, monitoring of the sensor devices. The 
proposed home automation system will be remotely control by wireless technological communication devices 
like smart phones, tabs and other wireless devices remotely through Internet. In this proposed home automation 
system can be control, managed remotely of room temperature, automatic on and off fans, automatic lights on 
and off, etc. are automatically control and managed by home automation system. The proposed without 
interacting of human being the home automation system monitor as well as , fans on & off system, lights on & 
off system, check and control room temperature and humidity level by IoT related communication devices.

IV.   IMPLEMENTATION
Implementing a home automation system involves several key steps. First, define your objectives, such 

as improving security or increasing energy efficiency, and set a budget that aligns with your goals. Next, choose 
a home automation platform, like SmartThings or Google Home, ensuring it supports the devices you plan to 
use. Select and purchase smart devices, such as lights, thermostats, and security cameras, that are compatible 
with your chosen platform. Plan the system architecture by ensuring strong Wi-Fi coverage and strategic device 
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placement for optimal performance. Proceed with installation by setting up the devices and configuring them 
through the automation platform. Test the system to ensure all devices and automations work correctly, and 
provide user training to help everyone operate the system effectively. Maintain the system by regularly updating 
firmware and troubleshooting issues as they arise. Finally, plan for future expansions and enhancements to keep 
your home automation system up-to-date with emerging technologies.

Fig block diagram.

                                                
V.RESULTS

                                                                         
VI. CONCLUSION

Based on the results of analysis of all data obtained by testing the smart home with the Internet of 
Things based Node MCU ESP6288 module, the conclusion of home automation with Internet of Things (IoT) 
based Node MCU ESP8266 Module can be designed with various components hardware and software support 
so that it can be arranged into a smart bulb system that is controlled with the Blynk android application 
according to what is intended. The home automation with this Internet of Things (IoT) based Node MCU 
ESP8266 Module can be implemented to control some of the home electronics performance including lighting 
controls, fan control, temperature monitoring, and etc. 

REFERENCES



HOME AUTOMATION.

www.ijres.org                                                                                                                                             4 | Page

[1]. B Setz, S Graef, D Ivanova, A Tiessen, M Aiello - IEEE Access, 2021 - ieeexplore.ieee.org… Furthermore, a reference architecture 
for home automation is identified based on the … on home automation systems. Taiwo, et al. propose a taxonomy 
of home automation systems.

[2]. A Flamini, L Ciurluini, R Loggia… - IEEE Transactions …, 2023 - ieeexplore.ieee.org and improving the well-being inside 
the home, using low-cost hardware components an building automation system in the house taken as a model, we took 
as reference.

[3]. M Tom, J Sitte - … International Conference on Systems, Man and …, 2006 - ieeexplore.ieee.org Home Automation. This study 
suggests the need for an International Technology Roadmap for Home Automation … cater for the specific requirements of 
family home users.

[4]. GM Toschi, LB Campos, CE Cugnasca - Computer Standards & Interfaces, 2017 - Elsevier… Home automation has evolved into 
more than a connection … economic impact of the automation of knowledge work will … of the art of the 
smart home automation and reviews network.

[5]. VA Orfanos, SD Kaminaris, D Piromalis… - AIP Conference …, 2020 - pubs.aip.org… technologies resulted in an increased 
interest for Home Automation Systems (HAS) providing… and the implementation of standardized Home Automation Systems, 
utilizing inter operable.

[6]. C Felix, IJ Raglend - 2011 International Conference on Signal …, 2011 - ieeexplore.ieee.org… within the home for the purpose 
of home automation. Moreover, … However, the adoption of
home automation systems has … and implementation of flexible home automation architecture.

[7]. N Vikram, KS Harish, MS Nihaal… - 2017 IEEE 7th …, 2017 - ieeexplore.ieee.org… of Home Automation but have apparently 
failed to provide cost-effective solutions for the same. This paper illustrates a methodology to provide a low 
cost Home Automation System.

[8]. M Asadullah, A Raza - 2016 2nd international conference on …, 2016 - ieeexplore.ieee.org… In this paper an overview of current 
and emerging home automation systems … home automation system. Moreover in this research work the survey of 
different home automation systems.

[9]. N Malik, Y Bodwade - Ijarcce, 2017 - academia.edu… Software of the latest home automation system is split to server 
application software, and Microcontroller (Arduino) firmware. The Arduino software, built using C language, using IDE.

[10]. A Abbas, M Abdullah - Journal of Cellular Automata, 2019researchgate.net… Home automation structures have advanced toward 
ending up dynamically current currently.

[11]. AS Abdulraheem, AA Salih, AI Abdulla… - … Reports of Kansai …, 2020 - researchgate.net This system is very exciting field 
when is uses new technologies like (IoT).Raspberry pi minicomputer used which supports large number of devices.

[12]. S Balasingam, MK Zapiee, D Mohana - … Journal of Recent …, 2022 - lamintang.org… house smarter, saver, energy efficient 
and automated. This research focuses on building a save, automated system … like Lights, Fan, and other electrical appliances in 
our home.

[13]. C Stolojescu-Crisan, C Crisan, BP Butunoi - Sensors, 2021 - mdpi.com… Home automation has achieved a lot of popularity 
in recent years, as day-to-day life is getting simpler due to the rapid growth of technology. Almost everything has become 
digitalized …

[14]. R Iyer, A Sharma - International Journal of Recent Technology and …, 2019 - academia.edu… can be referenced at any time and 
any where.•Web server A web server needs to be hosted to be used as a interface for connecting to home automation system.

[15]. SB Arul - International Journal of Scientific &Engineering2014Citesee… Home automation systems must comply with the 
household standards and … a wireless home automation system (WHAS) which has been built and implemented.

https://scholar.google.com/citations?user=iRFNcp8AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=gpRKMhkAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=XvRUyU4AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=8d8gHyIAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=3n3DB5kAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=2tUeL10AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=2tUeL10AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=hn37MdAAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=PvNmyRoAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=H8r_ElAAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=H8r_ElAAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=jyMg--QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=jyMg--QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=YrtQUy0AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=Php5wPMAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=L_SdVRIAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=Ms2RJV4AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=yiXJ2ukAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=e7Y2-10AAAAJ&hl=en&oi=sra

