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Abstract

This paper presents a practical and efficient method to remotely control a household electrical
switchboard using an Arduino Mega microcontroller, a TSOP1738 IR receiver module, an 8-channel
relay module, a digital dimmer module, and the IRremote library. The developed system allows users
to wirelessly switch household appliances on and off and control the brightness of lights using
standard IR remote control devices. By integrating the Arduino Mega and IRremote library, this
solution offers ease of implementation, high reliability, and low cost, making it suitable for smart
home applications. Experimental results demonstrate effective and accurate remote operations,
highlighting the practicality of integrating conventional electrical systems with modern automation
technology.

Keywords: Arduino Mega, Remote Control, TSOP1738, Relay Module, Digital Dimmer, IRremote
Library, Home Automation.

1. Introduction

Home automation has become increasingly popular due to its potential for improving
comfort, convenience, energy efficiency, and security. Traditional electrical switchboards,
however, typically require manual interaction, limiting their integration into modern
automated environments. This research addresses these limitations by developing a cost-
effective and user-friendly remote-control system using an Arduino Mega microcontroller in
conjunction with the TSOP1738 IR sensor, an 8-channel relay module, and a digital dimmer
module. The Arduino Mega serves as the central processing unit, interpreting signals
received via the TSOP1738 from standard IR remote controls. Commands are decoded
through the IRremote library, enabling precise control of relays for switching appliances and
adjusting brightness levels through the digital dimmer. This paper aims to detail the hardware
and software design considerations, implementation process, and performance evaluation of
the developed remote-controlled switchboard.

2. Literature Review

Monk (2017), Banzi and Shiloh (2014), and Blum (2019) extensively detail Arduino
functionalities, offering essential knowledge for building robust control systems. Deshmukh
(2020) complements these with a comprehensive overview of microcontroller applications,
critical for understanding embedded systems. Literature on home automation systems using
Arduino by Yadav and Maurya (2018), Karthick, Kannan, and Jeeva (2016), and Goud and
Naik (2018) emphasize the practical implementation and user-friendly aspects of automation
solutions. IR remote control applications discussed by Suresh, Rao, and Ravi (2018), Ahmad,
Yahya, and Habib (2019), and Tyagi and Joshi (2019) validate the effectiveness and
simplicity of IR-based systems. Technical documentation such as the Arduino Mega
datasheet, TSOP1738 specifications, relay module, and digital dimmer documentation further
support hardware integration. Research by Sharma and Vyas (2020) and Srivastava and
Singh (2017) specifically address remote-controlled domestic appliances, reinforcing the

practical applicability and reliability of Arduino-based automation solutions.
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3. Methodology
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Fig. 1: Project Block Diagram.

The developed system integrates several essential
components, as the block diagram depicts in Figure 1. The
central processing unit of this system is an Arduino Mega
2560 microcontroller, which is responsible for handling
inputs and outputs. Inputs to the Arduino are provided by
the TSOP1738 IR sensor, which receives infrared signals
from an IR remote control. The TSOP1738 module is a
popular IR sensor known for its compatibility and
efficiency, operating based on a photodiode and
preamplifier circuitry that receives modulated IR signals at
38kHz and converts them into electrical signals. These
signals are then decoded by the Arduino Mega using the
IRremote library.

The system includes an 8-channel relay module connected
to the Arduino Mega's digital pins. This relay module

switches electrical loads on or off based on commands
received via the IR remote. The relay module operates at
5V and interfaces safely with 230V household appliances,
thus ensuring user safety and device protection.
Additionally, a digital dimmer module is incorporated to
control the brightness levels of lighting systems precisely.
Four LEDs connected to the Arduino Mega provide status
indicators, signaling different operational states such as
OK, PROCESS, EVENT, and ERROR. A fan speed
controller interfaced with the Arduino Mega allows remote
regulation of fan speed through digital signals. Power
supply considerations include regulated 5V power to ensure
stable and reliable performance of all electronic
components in the system.

Fig. 2: Author's Prototype.
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GitHub Code: https://github.com/sudipchakraborty/Smart-
Electrical-SwitchBoard.git

4. Conclusion

The remote-controlled electrical switchboard system, which
is designed using Arduino Mega, a TSOP1738 IR sensor,
an 8-channel relay module, and a digital dimmer module,
proves to be an effective and efficient solution for home
automation. By leveraging the power of Arduino and the
IRremote library, this system enables the wireless control
of household appliances, including the capability to switch
them on and off and adjust their brightness levels. The
integration of the TSOP1738 IR sensor allows for seamless
communication between the user and the system using a
standard IR remote control. Furthermore, the system offers
cost-effectiveness, reliability, and safety by incorporating a
relay module that ensures the safe operation of household
electrical devices.

The experimental results validate the system's functionality,
demonstrating its ability to remotely perform precise and
accurate operations. Including status indicators through
LEDs and fan speed control adds further versatility to the
design. This approach is a promising solution for
integrating traditional electrical systems with modern home
automation technologies, offering an easy-to-implement
and scalable solution for smart homes.

Future developments may focus on enhancing system
features, including integrating mobile apps or voice-

activated controls for increased convenience and

accessibility.

References

1. Monk, S. (2017). Arduino Cookbook (2nd ed.).
O'Reilly Media.

2. Banzi, M., & Shiloh, M. (2014). Getting Started with
Arduino (3rd ed.). Maker Media.

3. Blum, J. (2019). Exploring Arduino: Tools and
Techniques for Engineering Wizardry (2nd ed.). Wiley.

4. Gibb, A. M. (2010). Newnes Guide to Television and
Video Technology (4th ed.). Newnes.

5. Deshmukh, A. V. (2020). Microcontrollers: Theory
and Applications. McGraw Hill Education.

6. Yadav, P., & Maurya, V. (2018). Smart Home
Automation using Arduino. International Journal of
Engineering & Technology, 7(2.8), 220-223.

7. Suresh, S., Rao, G. S., & Ravi, V. (2018). Wireless IR
Remote Control for Home Appliances. International
Journal of Advanced Research in Electrical,
Electronics and Instrumentation Engineering, 7(4),
1619-1623.

8. Selvaraj, J., & Raj, A. (2019). Design of Remote-
Controlled Home Automation System using Arduino.
International Journal of Engineering Research &
Technology, 8(10), 251-256.

9. Karthick, M., Kannan, K. S., & Jeeva, R. (2016).

Implementation of Smart Home Automation using

Arduino. International Journal of Engineering

Research & Technology, 4(2), 1-5.

Goud, N. R., & Naik, K. S. (2018). Home Automation

System using Arduino and Android Application.

International Journal of Scientific Research in Science,

Engineering and Technology, 4(4), 1109-1112.

Arduino. (2021). Arduino Mega 2560. Retrieved from

https://www.arduino.cc/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

IRremote Library. (2022). Arduino IRremote Library
Documentation. Retrieved from
https://github.com/Arduino-IRremote/Arduino-
IRremote

TSOP1738 Datasheet.
Retrieved
https://www.vishay.com/docs/82030/tsop17xx.pdf

Relay Module Documentation. (2018). Sunfounder.
Retrieved from https://www.sunfounder.com/

Digital Dimmer Module. (2020). RobotDyn Dimmer
Module Documentation. Retrieved from
https://robotdyn.com/

Sharma, S., & Vyas, R. (2020). Remote Operated
Domestic ~ Appliances  Control by  Arduino.
International Journal of Innovative Science and
Research Technology, 5(3), 472-477.

Ahmad, F., Yahya, A., & Habib, S. (2019). Wireless
Home Automation System Using IR and Arduino.
International Journal of Electronics and
Communication Engineering, 12(7), 371-376.

Tyagi, M., & Joshi, H. (2019). IR Based Wireless
Automation  System  for Home  Appliances.
International Journal of Advanced Research in
Electrical, Electronics and Instrumentation
Engineering, 8(5), 1680-1686.

Srivastava, A., & Singh, V. (2017). IR Remote
Controlled Home Automation System Using Arduino.
International Journal of Engineering and Management
Research, 7(2), 378-382.

Kumar, R., & Singh, P. (2016). Wireless Home
Automation System Using Arduino and IR Remote.
International Journal of Engineering Science and
Computing, 6(8), 2632-2635.

Chakraborty, S., & Aithal, P. S. (2023). Let Us Create
an Alexa-Enabled 10T Device Using C#, AWS
Lambda and ESP Module. International Journal of
Management, Technology, and Social Sciences
(IIMTS), 8(3), 256-261. DOL:
https://doi.org/10.5281/zenodo.8260291

Chakraborty, S., & Aithal, P. S. (2023). Alexa Enabled
10T Device Simulation Using C# And AWS Lambda.
International Journal of Case Studies in Business, IT,

(2019). Vishay Semiconductors.

from

and Education (IJCSBE), 7(3), 359-368. DOI:
https://doi.org/10.5281/zenodo.8329375
Chakraborty, S. & Aithal, P. S. (2023). Smart

Magnetic Door Lock for Elderly People Using AWS
Alexa, 10T, Lambda and ESP Module. International
Journal of Case Studies in Business, IT, and Education
(1JCSBE), 7(4), 474-483. DOI:
https://doi.org/10.5281/zen0do0.10467946

Chakraborty, S., & Aithal, P. S. (2023). loT-Based
Switch Board for Kids Using ESP Module And AWS.
International Journal of Case Studies in Business, IT,
and Education (IJCSBE), 7(3), 248-254. DOI:
https://doi.org/10.5281/zenodo.8285219

Chakraborty, S. & Aithal, P. S. (2024). Al Kitchen.
International Journal of Applied Engineering and
Management Letters (IJAEML), 8(1), 128-137. DOI:
https://doi.org/10.5281/zenodo.10810228

Chakraborty, S., & Aithal, P. S. (2023). loT-Based
Industrial Debug Message Display Using AWS,
ESP8266 And C#. International Journal of
Management, Technology, and Social Sciences
(IMTS), 8(3), 249-255, DOI:
https://doi.org/10.5281/zenodo.8250418



World Wide Journal of Multidisciplinary Research and Development

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Chakraborty, S., & Aithal, P. S., (2023). Let Us Create
Our Desktop loT Soft-Switchboard Using AWS,
ESP32 and C#. International Journal of Case Studies in
Business, IT, and Education (IJCSBE), 7(3), 185-193.
DOI: https://doi.org/10.5281/zenod0.8234036
Chakraborty, Sudip, & Aithal, P. S., (2021). An
Inverse Kinematics Demonstration of a Custom Robot
using C# and CoppeliaSim. International Journal of
Case Studies in Business, IT, and Education (IJCSBE),
5(1), 78-87. DOl:
http://doi.org/10.5281/zenodo.4755778.

Chakraborty, S., & Aithal, P. S., (2023). MVVM
Demonstration Using C# WPF. International Journal of
Applied Engineering and Management Letters
(NAEML), 7(1), 1-14, DOl:
https://doi.org/10.5281/zenodo.7538711

Chakraborty, S., & Aithal, P. S. (2023). Let Us Create
A Lambda Function for Our 10T Device In The AWS
Cloud Using C#. International Journal of Management,
Technology, and Social Sciences (IJMTS), 8(2), 145-
155. DOI: https://doi.org/10.5281/zenod0.7995727
Chakraborty, S., & Aithal, P. S., (2022). How to make
10T in C# using Sinric Pro. International Journal of
Case Studies in Business, IT, and Education (IJCSBE),
6(2), 523-530. DOl:
https://doi.org/10.5281/zenodo.7335167

Chakraborty, S., & Aithal, P. S., (2022). Virtual loT
Device in C# WPF Using Sinric Pro. International
Journal of Applied Engineering and Management
Letters (NAEML), 6(2), 307-313. DOI:
https://doi.org/10.5281/zenodo.7473766

Chakraborty, S. & Aithal, P. S. (2023). Let Us Create
an Alexa Skill for Our loT Device Inside the AWS
Cloud. International Journal of Case Studies in
Business, IT, and Education (IJCSBE), 7(2), 214-225.
DOI: https://doi.org/10.5281/zenodo.7940237
Chakraborty, Sudip, & Aithal, P. S., (2021). Forward
Kinematics Demonstration of 6DF Robot using
CoppeliaSim and C#. International Journal of Applied
Engineering and Management Letters (IJAEML), 5(1),
29-37. DOI: http://doi.org/10.5281/zen0do.4680570.
Chakraborty, S., & Aithal, P. S., (2023). Let Us Create
a Physical 10T Device Using AWS and ESP Module.
International Journal of Management, Technology, and
Social Sciences (IJMTS), 8(1), 224-233. DOI:
https://doi.org/10.5281/zenodo.7779097

Chakraborty, S., & Aithal, P. S., (2023). Let Us Create
An 10T Inside the AWS Cloud. International Journal of
Case Studies in Business, IT, and Education (IJCSBE),
7(1), 211-219. DOI:
https://doi.org/10.5281/zenodo.7726980

Chakraborty, S., & Aithal, P. S., (2023). Let Us Create
Multiple IoT Device Controller Using AWS, ESP32
And C#. International Journal of Applied Engineering
and Management Letters (IJAEML), 7(2), 27-34. DOI:
https://doi.org/10.5281/zenodo.7857660

Chakraborty, Sudip, & Aithal, P. S., (2021). A Custom
Robotic ARM in CoppeliaSim. International Journal of
Applied Engineering and Management Letters
(NAEML), 5(1), 38-50. DOl:
http://doi.org/10.5281/zenodo.4700297.

Chakraborty, Sudip, & Aithal, P. S., (2021). Forward
and Inverse Kinematics Demonstration using RoboDK
and C#. International Journal of Applied Engineering

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

and Management Letters (IJAEML), 5(1), 97-105.
DOI: http://doi.org/10.5281/zen0d0.4939986.
Chakraborty, S., & Aithal, P. S., (2022). A Practical
Approach To GIT Using Bitbucket, GitHub and
SourceTree. International Journal of  Applied
Engineering and Management Letters (IJAEML), 6(2), 254-
263. DOI: https://doi.org/10.5281/zen0do.7262771
Chakraborty, S. & Aithal, P. S. (2024). WhatsApp
Based Notification on Low Battery Water Level Using
ESP Module and TextMeBOT. International Journal of
Case Studies in Business, IT, and Education (IJCSBE),
8(1), 291-309. DOl:
https://doi.org/10.5281/zenodo.10835097
Chakraborty, S. & Aithal, P. S. (2024). Go Green:
ReUse LED Tube Light and Make it WhatsApp
Enabled Using ESP Module, Twilio, and ThingESP.
International Journal of Case Studies in Business, IT,
and Education (IJCSBE), 8(2), 296-310. DOI:
https://doi.org/10.5281/zenodo.11204974
Chakraborty, S. & Aithal, P. S. (2024). Let Us Build a
MQTT Pub-Sub Client in C# For loT Research.
International Journal of Management, Technology, and
Social Sciences (IJMTS), 9(1), 104-114. DOI:
https://doi.org/10.5281/zenodo.10603409
Chakraborty, S. & Aithal, P. S. (2024). Autonomous
Fever Monitoring System for Child Using Arduino,
ESP8266, WordPress, C# And Alexa. International
Journal of Case Studies in Business, IT, and Education
(IJCSBE), 8(1), 135-144. DOI:
https://doi.org/10.5281/zenodo.10710079
Chakraborty, S. & Aithal, P. S. (2024). Smart LPG
Leakage Monitoring and Control System Using Gas
Sensor (MQ-X), AWS loT, and ESP Module.
International Journal of Applied Engineering and
Management Letters (IJAEML), 8(1), 101-109. DOI:
https://doi.org/10.5281/zenodo.10718875
Chakraborty, S., & Aithal, P. S. (2024).
Communication Channels Review for ESP Module
Using Arduino IDE and NodeMCU. International
Journal of Applied Engineering and Management
Letters (NAEML), 8(1), 1-14. DOl:
https://doi.org/10.5281/zenodo.10562843
Chakraborty, S., & Aithal, P. S. (2023). CRUD
Operation on WordPress Database Using C# SQL
Client. International Journal of Case Studies in
Business, IT, and Education (IJCSBE), 7(4), 138-149.
DOI: https://doi.org/10.5281/zen0do.10162719
Chakraborty, S., & Aithal, P. S., (2023). CRUD
Operation on WordPress Database Using C# And
REST API. International Journal of Applied
Engineering and Management Letters (IJAEML), 7(4),
130-138. DOI:
https://doi.org/10.5281/zenodo.10197134
Chakraborty, S., & Aithal, P. S., (2023). CRUD
Operation on WordPress Posts from C# over REST
API.  International Journal of Management,
Technology, and Social Sciences (IJMTS), 8(4), 223-
231. DOI: https://doi.org/10.5281/zenod0.10264407
Chakraborty, S. & Aithal, P. S. (2023). CRUD
Operation on WordPress Custom Post Type (CPT)
From C# Over REST API. International Journal of
Case Studies in Business, IT, and Education (1JCSBE),
7(4), 323-331. DOl:
https://doi.org/10.5281/zenodo.10408545



World Wide Journal of Multidisciplinary Research and Development

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Chakraborty, S. & Aithal, P. S. (2023). Let Us Build a
WordPress Custom Post Type (CPT). International
Journal of Applied Engineering and Management
Letters (NAEML), 7(4), 259-266. DOI:
https://doi.org/10.5281/zenodo.10440842
Chakraborty, S. & Aithal, P. S. (2024). Let Us Manage
BP Monitor Data Using WordPress Server and C#.
International Journal of Case Studies in Business, IT,
and Education (IJCSBE), 8(1), 1-9. DOI:
https://doi.org/10.5281/zenodo.10551926
Chakraborty, S. & Aithal, P. S. (2024). Don’t Worry;
Al will Take Care of Your Sweet Home. International
Journal of Case Studies in Business, IT, and Education
(IJCSBE), 8(1), 240-250. DOl:
https://doi.org/10.5281/zenodo.10780905
Chakraborty, S. & Aithal, P. S. (2024). Al Bedroom.
International Journal of Applied Engineering and
Management Letters (IJAEML), 8(1), 110-119. DOI:
https://doi.org/10.5281/zenodo.10780920
Chakraborty, S., & Aithal, P. S. (2023). How To
Create Our Custom Model in CoppeliaSim From 3D
File. International Journal of Applied Engineering and
Management Letters (IJAEML), 7(2), 164-174. DOI:
https://doi.org/10.5281/zenodo.8117666

Chakraborty, S., & Aithal, P. S. (2023). Smart Home
Simulation in CoppeliaSim Using C# Through
WebSocket. International Journal of  Applied
Engineering and Management Letters (IJAEML), 7(2),
134-143. DOl:
https://doi.org/10.5281/zenodo.8075717

Chakraborty, S., & Aithal, P. S. (2023). Automated
Test Equipment Simulation in CoppeliaSim Using C#
Over  WebSocket. International  Journal  of
Management, Technology, and Social Sciences
(IMTS), 8(2), 284-291. DOl:
https://doi.org/10.5281/zenodo.8117650

Chakraborty, S., & Aithal, P. S. (2023). Industrial
Automation Debug Message Display Over Modbus
RTU Using C#. International Journal of Management,
Technology, and Social Sciences (IJMTS), 8(2), 305-
313. DOI: https://doi.org/10.5281/zen0d0.8139709
Chakraborty, S., & Aithal, P. S. (2023). Modbus Data
Provider for Automation Researcher Using C#.
International Journal of Case Studies in Business, IT,
and  Education (IJCSBE), 7(3), 1-7. DOl
https://doi.org/10.5281/zenodo.8162680

Sudip Chakraborty, & Aithal, P. S., (2021).
Demonstration of Modbus Protocol for Robot
Communication Using C#. International Journal of
Applied Engineering and Management Letters
(JAEML), 5(2), 119-131. DOI:
https://doi.org/10.5281/zenodo0.5709235



