
IJSART - Volume 9 Issue 5 – MAY 2023                                                                                           ISSN  [ONLINE]: 2395-1052 
 

Page | 50                                                                                                                                                                       www.ijsart.com 

 

Home Automation Using NodeMCU 

 

Hydrabade Pranav Sudhir 1, Deshmukh Avadhut Prakash 2, Patne Sujal Vishal3,  

Bevnale Pratik Tanaji 4, Prof. Mr. Kazi A.S.M.5 
1, 2, 3, 4 Dept of Computer Engineering 

5Guide Head Of Department, Dept of Computer Engineering 
1, 2, 3, 4, 5 Vishweshwarayya Abhiyantriki Padvika Mahavidhyalaya,Almala,Maharashtra,India. 

 

Abstract- Home automation using NodeMCU is a rapidly 

growing trend in the field of home automation, Homeowners 

may remotely control and automate numerous equipment and 

appliances in their homes using a smartphone app or a web 

interface thanks to the fast expanding trend of home 

automation using NodeMCU. The ESP8266 Wi-Fi chip-based 

open-source development board NodeMCU provides a flexible 

and affordable option for creating home automation systems. 

This article provides a general overview of home automation 

using NodeMCU, outlining its goals, advantages, 

disadvantages, and implementation difficulties. The main 

elements of a NodeMCU-based home automation system, such 

as sensors, actuators, controllers, and user interfaces, are 

covered in this article, along with how they can be combined 

to produce a smooth and unique smart home experience. We 

also look at the various applications and use cases for 

NodeMCU-based home automation 

 

I. LITERATURE REVIEW 

 

 In the field of home automation and IoT (Internet of 

Things) applications, home automation with NodeMCU is a 

hot issue. Here is a quick review of the literature on the 

subject: 

 

In their article "Smart Home Automation using 

NodeMCU and Google Assistant," writers Adil Hussain, Syed 

Muzamil Basha, and Mohammed Abdul Samiullah outline the 

creation of a smart home automation system utilising 

NodeMCU and Google Assistant. Users of the system can use 

Google Assistant to operate household equipment like lights, 

fans, and air conditioners by speaking commands. In a 

practical testbed, the authors show the system's viability and 

effectiveness. 

 

The authors of "NodeMCU Based Home Automation 

System using Amazon Alexa," Hritvik Goyal and Aakanksha 

Pathak, suggest a home automation system that makes use of 

both NodeMCU and Amazon Alexa. Through Alexa, the 

system enables users to voice-command household appliances. 

The system's implementation and testing, as well as its 

hardware and software components, are all thoroughly 

described by the authors. 

In their article "Home Automation Using NodeMCU 

and Mobile Application," authors Pavan Kumar G.V., Anitha 

K., and Mahadevappa M. outline a home automation system 

that makes use of NodeMCU and a smartphone application. 

Using a mobile app, the system enables users to operate home 

appliances including lights, fans, and curtains. In a practical 

testbed, the authors show the system's efficacy and usability. 

The authors of "Implementation of a Smart Home Automation 

System Using NodeMCU and MQTT Protocol," Muhammad 

Khalid, Yasir Arfat, and Bilal Bashir, describe a smart home 

automation system that makes use of NodeMCU and the 

MQTT protocol. Through a web-based interface, the system 

enables users to remotely control home appliances. The 

system's usefulness is demonstrated in a practical testbed by 

the authors, who also assess the system's performance and 

efficiency. 

 

In "Design and Implementation of a Smart Home 

System Using NodeMCU and Arduino," authors Ahmed 

Mahmoud, Ahmed K. Hassan, and Ahmed E. A. Ibrahim 

suggest an Arduino and NodeMCU-based smart home 

automation system. Users of the system can manage home 

appliances through a smartphone app or a web-based interface. 

The writers give a thorough explanation of the software and 

hardware the system's components, as well as how it was put 

into practise and tested. 

 

Overall, these experiments show that employing 

NodeMCU in a variety of settings and applications, home 

automation is both practical and effective. They offer 

recommendations and insights for creating, implementing, and 

testing home automation systems that make use of NodeMCU 

and other IoT technologies.  

 

CONSTRUCTION 

 

The creation of a home automation system utilising 

NodeMCU entails a number of procedures and elements, such 

as: 
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1.1 NodeMCU board: 

 

Based on the ESP8266 Wi-Fi chip, the NodeMCU 

ESP8266 is a developer board. Espressif Systems unveiled the 

ESP8266, a low-cost Wi-Fi chip, in 2014. It has built-in Wi-Fi 

connectivity and is intended for Internet of Things (IoT) 

applications, making it simple to connect devices to the 

internet. 

 

To make it simple for developers to create IoT 

applications utilising the ESP8266 chip, the NodeMCU 

ESP8266 board was created. It supports a variety of 

programming languages, including Lua, Arduino, and 

MicroPython, and has a USB interface for programming and 

debugging. Because NodeMCU is compatible with the 

Arduino IDE, beginning to work with the ESP8266 is simple 

for developers who are already familiar with Arduino. 

 

 
 

Wi-Fi connectivity is already incorporated into the 

ESP8266 chip, making it simple to connect gadgets to the 

internet. It offers a variety of Wi-Fi security choices, including 

WPA/WPA2, WEP, and Open, and supports different Wi-Fi 

modes, including Access Point (AP) mode and Station (STA) 

mode. 

 

A number of hardware functions, including as digital 

input/output pins, analogue input pins, PWM output pins, and 

a serial interface, are offered by the NodeMCU ESP8266 

board. I2C, SPI, and UART are only a few of the 

communication protocols that are supported. 

For IoT and do-it-yourself projects, such as home 

automation, smart lighting, environmental monitoring, and 

robotics, NodeMCU ESP8266 is frequently utilised. Because 

of its simplicity, adaptability, and low price, it is a well-liked 

platform among makers and hobbyists. 

 

1.2 Relay Module  

 

Relay modules are electronic devices that let you use 

low voltage signals to control high voltage electrical 

appliances. A relay, an electromechanical switch, and a related 

control circuit make up the device. A relay module is used in 

the home automation system using NodeMCU project to 

operate the electrical appliances such as lights, fans, and other 

connected devices.What you should know about relay 

modules is as follows: 

 

Types: Relay modules come in a variety of varieties, 

including single, double, and multiple relay modules, among 

others. The amount of appliances you need to control will 

determine the sort of relay module you select. 

  

Relay module operation: A low voltage signal from the 

NodeMCU board activates an electromechanical switch that 

makes up a relay module. The relay module turns on and off 

the high voltage power supply to the connected electrical 

device when it receives a signal. 

 

Specifications: There are several specifications for relay 

modules, including input voltage, contact rating, and 

switching capacity. To make sure the relay module you choose 

can manage the necessary electrical load for your project, it's 

critical to choose the right specs. 

 

 
 

1.3 AC to DC converter:  

 

An electronic device called an AC to DC converter 

transforms the alternating current (AC) voltage coming from a 

power source into a direct current (DC) voltage that may be 
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used to power electronic devices. Using an AC to DC 

converter, the high voltage AC power supply from the mains 

is transformed in the home automation system using 

NodeMCU project into a low voltage DC supply that can be 

used to power the NodeMCU board and other electronic 

components. 

 

Different kinds of AC to DC converters are available, 

including linear regulators, switching regulators, and rectifiers 

that use transformers. The particular application and needs 

will determine the type of converter employed in your project. 

 
 

1.4 Super Debug USB to Micro USB Cable wire for 

NodeMCU 

 

A unique kind of cable is used for programming and 

debugging NodeMCU boards: the Super Debug USB to Micro 

USB Cable. You may upload code, check output, and debug 

your projects with the computer-connected NodeMCU board. 

 Data transfer between the computer and the NodeMCU board 

is made reliable and steady by the cable's design. 

 

 The NodeMCU board and the computer may be 

connected securely and reliably with the Super Debug USB to 

Micro USB Cable, enabling you to upload code and test your 

projects. Through the USB connection, it also powers the 

NodeMCU board. 

 

 
 

1.4 Software Requirement: 

 

Arduino IDE: 

 

In addition to a text editor for writing code, a 

message area, a text console, a toolbar with buttons for 

frequently used operations, and a number of menus, the 

Arduino Integrated Development Environment, sometimes 

known as the Arduino Software (IDE), is also available. In 

order to upload programmes and communicate with them, it 

connects to the Arduino hardware. 

 

Sketches are computer programmes created using the 

Arduino Software (IDE). These drawings are created in a text 

editor and saved as files with the.ino extension. The editor 

offers functions for text replacement and text searching. When 

saving and exporting, the message area provides feedback and 

shows errors. The console shows text generated by the 

Arduino Software (IDE), including error messages in their 

entirety and other data. The configured board and serial 

number are shown in the window's bottom right corner. 

 

 
 

II. RESULT, CONCLUSION AND FUTURE SCOPE 

 

1. Result 

 

Implementing a home automation system with NodeMCU can 

lead to the following outcomes: 

 

Enhanced convenience: Home automation enables users to 

manage all of their appliances and devices from a single 

interface, like a mobile app or voice command. By removing 

the need for manual control or switching between numerous 

devices, this can save time and effort. 

 

Energy savings: By managing the lighting, temperature, and 

other devices based on occupancy, the time of day, and other 

variables, home automation can optimise the use of energy. 

This can lower electricity costs and reduce energy waste. 

Enhanced security: By providing remote monitoring and 

control of security cameras, door locks, and other equipment, 
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home automation can improve the security of the house. This 

can provide homeowners peace of mind and serve to prevent 

burglars. 

 

Increased usability and accessibility for those with 

impairments or limited mobility is possible with home 

automation. They may be able to use gadgets and appliances 

with ease and independence, without the need for manual 

assistance. 

 

2. Conclusion 

 

The NodeMCU home automation system is a cheap 

and adaptable option that gives users a simple and effective 

way to control their home appliances remotely. With the help 

of a mobile application, we have successfully created a home 

automation system that can turn appliances on and off in 

accordance with the preferences of the user. 

 

We were able to build a very scalable and adaptable 

system using the NodeMCU board, relay module, and Super 

Debug USB to Micro USB Cable wire. We were able to 

operate the appliances thanks to the relay module and the 

NodeMCU board, which connected the system to the internet. 

The programming of the device was made easier with the 

Super Debug USB to Micro USB Cable.  

 

3. Future Scope 

 

Integration with AI and ML: NodeMCU-based home 

automation systems that have been integrated with AI and ML 

technologies are able to control home gadgets and appliances 

more intelligently and automatically. Based on user 

preferences and usage patterns, this may provide more 

individualised and adaptable control. 

 

IoT ecosystem expansion: It is anticipated that NodeMCU-

based home automation solutions will continue to be adopted 

and developed as the Internet of Things (IoT) ecosystem 

expands. This might result in additional features and 

functionality, as well as increased interoperability and 

compatibility with a larger selection of gadgets and 

appliances. 

 

Voice control will be used more frequently in the 

future of NodeMCU-based home automation because it is 

getting more and more popular to use virtual assistants like 

Amazon Alexa and Google Assistant. Without the need for 

human input, this would make it possible to control home 

appliances and equipment in a more practical and 

straightforward way. 

 

Smart homes and connected communities: More integrated 

and networked homes and communities, with shared 

infrastructure and resources, are predicted for the future of 

home automation utilising NodeMCU. This might open up 

new opportunities for things like community services, 

security, and energy management. 
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