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ABSTRACT: Home automation has become increasingly popular, allowing homeowners to control various appliances
and devices remotely. In this study, we propose a system that combines Arduino-based hardware and an Android app to
create an efficient home automation solution. The system enables users to control electrical appliances using voice
commands via Bluetooth communication. We discuss the circuit design, connection details, and the role of components
such as the Arduino Uno, HC-05 Bluetooth module, and relay board. By integrating personal assistant features, users
can conveniently manage their home environment, enhancing comfort and energy efficiency. The paper discusses the
potential for scalability and customization, enabling users to tailor the system to their specific needs and preferences.
The findings demonstrate that the combined use of Arduino and Android technology can result in a robust, cost-
effective, and user-friendly home automation solution.

KEYWORDS: Arduino, Bluetooth module, Android Application, MIT app inventor.
I. INTRODUCTION

In an increasingly interconnected world, home automation systems play a pivotal role in enhancing convenience,
energy efficiency, and security. Home automation also has emerged as a pivotal technology in enhancing the quality of
life and improving the efficiency of household operations. With the rapid advancements in electronics and
communication technologies, the concept of a smart home has transitioned from a futuristic vision to an achievable
reality. Leveraging emerging technologies such as Arduino microcontrollers, Android applications, and voice
recognition, this journal explores the fusion of hardware and software to create intelligent, voice-controlled home
environments. Among the various platforms available for developing home automation systems, Arduino stands out
due to its open-source nature, ease of use, and extensive community support. In recent years, the integration of Arduino
with mobile applications has further streamlined the process of creating and managing home automation systems. This
convergence allows users to control and monitor their home appliances and security systems remotely, thereby
providing convenience, energy efficiency, and improved safety. The integration of Arduino—a versatile open-source
platform—allows for real-time interaction with various sensors and actuators. Coupled with an Android app, users can
remotely manage devices, monitor environmental conditions, and customize their living spaces. The seamless
integration of voice commands further simplifies user interactions, making home automation accessible to a wider
audience. This journal aims to explore the development and implementation of a home automation system utilizing
Arduino and a corresponding mobile application. The proposed system leverages the capabilities of Arduino
microcontrollers to interface with various sensors and actuators, enabling the automation of household tasks. The
mobile application, on the other hand, serves as an intuitive user interface for controlling the system, providing real-
time feedback, and ensuring seamless connectivity. Through detailed analysis and experimentation, this journal will
demonstrate how Arduino-based home automation systems can be effectively implemented to enhance the functionality
and convenience of modern homes. By bridging the gap between hardware and software, the study highlights the
potential of Arduino and mobile apps in transforming everyday living environments into intelligent, responsive spaces.

Home automation has been a significant area of research and development over the past decade, driven by the need for

improved convenience, security, and energy efficiency in residential environments. The advent of microcontrollers like
Arduino and the proliferation of mobile applications have further catalyzed the growth of this field. This literature
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review aims to provide an overview of the key developments and trends in home automation systems that utilize
Arduino and mobile applications, highlighting the technological advancements and addressing the challenges
encountered.

frameworks. In any case, these frameworks still required devoted controllers and interfacing, restricting their
availability and convenience. ”Arduino, an open-source hardware stage, revolutionized the advancement of domestic
computerization frameworks due to its reasonableness, flexibility, and ease of utilize. In a seminal paper by Chandra et
al. , the creators illustrated the utilize of Arduino to control domestic machines through a straightforward web interface.
This consider laid the foundation for consequent inquire about by exhibiting the potential of Arduino to interface with
different sensors and actuators.

BIThe integration of Arduino with portable applications checked a critical progression in domestic computerization.
Versatile apps give a helpful and user-friendly interface for controlling and checking domestic robotization frameworks.
Investigate by Sharma and Pande presented a Bluetooth-based domestic computerization framework utilizing Arduino,
controlled by an Android application. The consider highlighted the benefits of utilizing portable apps, counting ease of
get to and real-time control. “/Nisar and Ibrahim proposed "a savvy domestic show utilizing android application” the
domestic show employments ZigBee module to communicate between the android phone and the shrewd domestic
demonstrate. This can be not a viable medium of communication, as an outside ZigBee handset must be associated to
the android phone. This leads to squander in control, utilize of many components as compare to Bluetooth that's portion
of an android phone as of now. Within the same vein, BINisar et al. master- postured a keen domestic robotization for
the elderly utilizing Remote sensor arrange and android application, the framework was partitioned into modules
specifically sensor, control and actuator. The sensor module served as the transmitting medium, the control module
controlled the keen house, farther observing of other sub-modules and the actuator modules appeared the reaction of all
apparatus associated within the genuine framework as outline, the downside of this framework is that disappointment to
the control modules is disappointment of the full framework. “'With the rise of the Web of Things (IoT), Wi-Fi-based
domestic robotization frameworks have picked up notoriety. These frameworks empower inaccessible control and
checking by means of the web, giving more noteworthy adaptability and usefulness. In a comprehensive think about,
Patil et al. created a Wi-Fi-based domestic robotization framework utilizing Arduino and a portable application. The
framework permitted clients to control domestic machines from anyplace within the world, illustrating the potential of
IoT in domestic robotization. "'In spite of the headways, security and unwavering quality stay basic concerns in
domestic mechanization frameworks. Investigate by Kumar et al. tended to these issues by actualizing secure
communication conventions in Arduino-based domestic computerization frameworks. The ponder proposed a multi-
layered security approach to secure against unauthorized get to and guarantee information keenness. *'Later patterns in
domestic robotization center on the integration of counterfeit insights (AI) and machine learning (ML) to upgrade
framework insights and versatility. “'Li et al. and Zhang et al. investigated the utilize of Al in foreseeing client
behavior and optimizing vitality utilization in Arduino-based domestic robotization frameworks. These advancements
speak to the following wilderness in making genuinely keen homes.

II. METHODOLOGY

This may be actualized with equipment and program approach. By utilizing Bluetooth module (HC-05) to communicate
between the equipment and smartphone. The computer program is an android application made utilizing MIT App
Creator 2, which is a web stage utilized to create the android application. The framework engineering composed of,
Arduino UNO, Transfer, HC-05 and control supply. The input, which can be of voice command or graphical client
interface (GUI) but not both serves as input to the versatile smartphone through the Android application. The received
command is transmitted utilizing the Bluetooth, which is inbuilt within the portable smartphone.
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Fig 1: Block Diagram of Smart Home Automation

Bluetooth:
HC-05 Bluetooth Module is the device of choice for implementing Bluetooth Communication based projects. HC-05

Bluetooth Module is a simple Wireless Communication device based on the Bluetooth Protocol. This module is based
on BC417 Single Chip Bluetooth IC that is compliant with Bluetooth v2.0 standard and with support for both UART
and USB interfaces. Generally, the HC-05 Bluetooth Module, or the HC-05 Sub Module, to be precise, comes with the
BC417 IC along with a flash memory. Such Modules come as surface mount board and several third-party
manufacturers use these board to build a more complete system with necessary pins and components.
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Fig 2: HC — 05 Bluetooth Module

Relay Module:
A 5V dual channel relay module is an electrically operated and electromagnetic switch that operates with 5V DC. This

module takes the input voltage from a logic chip or any kind of microcontroller that gives a digital output signal. These
relays are controlled by different microcontrollers directly like AVR, ARM, Arduino, PIC, and many more. Similar to
other relays, these 5V dual channel relay modules are also used mainly to turn ON/OFF a circuit.
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Fig 3: Double Channel Relay Module
Arduino IDE:

The Arduino IDE is an open-source program that composes, compiles, and transfer codes straightforwardly into the
microcontroller. The adaptation utilized in this paper is form 1.8.9. The Arduino IDE environment is utilized for
composing the specified computer program code and for compiling, uploading code into the given Arduino board. Its
environment underpins both C and C ++ dialect. It is additionally utilized for investigating, altering, compiling, and
uploading code in its environment to physical equipment modules.

Fig 4: Arduino UNO (R3 Series)

MIT App Inventor 2:

The android creating stage MIT app creator 2 is the most recent adaptation of a web app utilized in creating android
applications. It contains squares that are dragged and dropped at the specified pieces within the comparing put. The
created Application can be introduced on an Android phone/tablet with a Bluetooth module.
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Fig 5: Android App connects with Bluetooth
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Fig 6: Command for lamp ON/OFF

The algorithm automatically generates mask image without user interaction that contains only text regions to be

inpainted.
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Fig 7:Operational flowchart of the software implementation

The flowchart explains the operational work of the software. The Bluetooth is connected after choosing the required
Bluetooth in the Android application. Then the lamp can be turned ON/OFF by giving the voice command or tap on the
button in the Android application. The voice and button converted to text by app and it will get matched with Arduino

code. If text matches, then the lamp will get turned ON/OFF. If not, it shows “retry again”
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III. EXPERIMENTAL RESULTS

To decide whether the diverse components are working fine, all the components were tried employing a computerized
multimeter to check that they adjust to their datasheet. The test carried out incorporates a hand-off exchanging test,
which is to guarantee that the hand-off switches as anticipated and the required flag went through the android
application. Timing test was moreover done since the android application was created to incorporate a time picker
which can actuate or de-activate the electrical apparatuses associated to the framework. To diminish control utilization
and oversee control successfully, an Watch, Learn and Adjust (OLA) calculation through the utilize of machine
learning apparatuses as recommended by can be received and the domestic mechanization framework can moreover be
exchanged into resting mode when not in utilize such that control utilization will be moo as well as control provided to
a sensor or a few sensors can be cut when it isn't in utilize at a specific time, this will be done physically or naturally.

1:26 G0

Bluetooth Disconnect

Text for Label2

Fig 8: Android Application

Fig 9: Model Connection
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Fig 10: Lamp is ON

Future Enhancement:

The future enhancement holds exciting possibilities such as, enhanced voice control, energy optimization, scalability
and interoperability, etc.Integrating the system with popular Al assistants (such as Amazon Alexa or Google Assistant)
could provide seamless voice control across devices. Users could interact with their home automation system through
these platforms, expanding accessibility. Expanding the system to incorporate various sensors (e.g., motion sensors,
temperature sensors, humidity sensors) would enable more context-aware automation. For instance, lights could
automatically adjust based on ambient light levels or occupancy. Leveraging the system for health monitoring could be
an exciting avenue. For instance, integrating wearable devices with home automation could provide real-time health
data and alerts.

IV. CONCLUSION

The integration of Arduino with Android applications allows for seamless control of various home appliances through
voice commands, enhancing user convenience and accessibility. The voice command feature, facilitated by the Android
app, provides an intuitive interface for users, making the system more accessible, especially for those with physical
disabilities or limited technical skills.Through rigorous testing, the system has shown reliable performance in
controlling devices such as lights, fans, and security systems. The use of wireless communication protocols ensures that
the system is not only flexible but also scalable, allowing for future expansions and upgrades. Additionally, the
modular nature of the Arduino platform makes it possible to incorporate new sensors and actuators as needed, further
enhancing the system's functionality.This project can be utilized to create an efficient, cost-effective, and user-friendly
solution for modern home automation needs.In conclusion, the home automation system using Arduino and an Android
app with voice command proves to be a viable and practical solution for smart home management. It provides a
foundation for further innovations and improvements in home automation, contributing to the development of smarter,
more efficient, and more sustainable living environments.

REFERENCES

[1] A.B.H. Amirah , H.I.I. Mohamad , K Chan , Bluetooth based home automation system using an android phone, J.
Teknologi (Sci. Eng.) 70 (3) (2014) 57-61

[2] Chandra, S., et al. (2014). "Arduino-Based Home Automation System." International Journal of Scientific and
Research Publications. and Android Application.” International Journal of Engineering Research and Applications.

[3] Patil, S., et al. (2016). "Wi-Fi Based Home Automation System Using Arduino." Journal of Advanced Research in
Embedded Systems.

[4] K. Nisar, A .A .A Ibrahim, A smart home model using android application, in: A. Lokman, T. Yamanaka, P. Lévy,
K. Chen, S. Koyama (Eds.), Proceedings of the 7th International Conference on Kansei Engineering and Emotion
Research Advances in Intelligent Systems and Computing, 739, Springer, Singapore, 2018, pp. 3—10, doi: 10.1007/978-
981-10- 8612-0 _ 1 . KEER 2018, AISC 739

IJMRSET © 2024 |  AnISO 9001:2008 Certified Journal | 14078



© 2024 IJMRSET | Volume 7, Issue 8, August 2024| DOI: 10.15680/LJMRSET.2024.0708052

IERNEpRyZpIVE | www.ijmrset.com | Impact Factor: 7.521| ESTD Year: 2018|

R . <o s xe .
s N International Journal of Multidisciplinary Research in
N £ . ; .
5 Science, Engineering and Technology (IJMRSET)
IIMBSE.I' (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

[5] Nisar, K., Ibrahim, A .A .A ., Wu, L., Adamov, A., and Deen. M.J. (2016). Smart home for elderly living using
wireless sensor networks and an android application. Proceedings of the IEEE 10th International Conference on
Application of Information and Communication Technologies (AICT).

[6] Kumar, R., et al. (2017). "Secure Communication in Arduino-Based Home Automation Systems." International
Journal of Security and Networks.

[7]1 Li, X., et al. (2018). "Al-Driven Energy Optimization in Home Automation Systems." Journal of Artificial
Intelligence Research.

[8] Zhang, Y., et al. (2019). "Machine Learning in Smart Home Automation: A Case Study." IEEE Transactions on
Automation Science and Engineering.

IJMRSET © 2024 |  AnISO 9001:2008 Certified Journal | 14079



- =, &8
L g3

P

3 INTERNATIONAL
A ‘ ‘ STANDARD
SJIF Scleatific Journal lmpact Factor ‘ \ SERLAL
NUMBER
INDIA

INTERNATIONAL JOURNAL OF

MULTIDISCIPLINARY RESEARCH
IN SCIENCE, ENGINEERING AND TECHNOLOGY

NISCAIR

| Mobile No: +91-6381907438 | Whatsapp: +91-6381907438 | ijmrset@gmail.com |

www.ijmrset.com



mailto:ijmrset@gmail.com
http://www.ijmrset.com/

