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Abstract: Voice-controlled systems are transforming home automation by offering contactless operation
and increased accessibility. This project proposes a cost-effective, offline voice- controlled personal
assistant using Arduino Uno and the HC-05 Bluetooth module. By employing a mobile voice recognition
app, users can transmit commands to an Arduino-based controller, which activates or deactivates
connected appliances like lights and fans via relays.

Unlike internet-dependent solutions, this project focuses on Bluetooth-based command transmission,
eliminating the need for cloud processing. The system enhances user convenience, especially for elderly
and disabled individuals, and promotes smarter, localized automation in homes or small offices. It also
serves as an educational platform for learning embedded systems and wireless communication..
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L. INTRODUCTION
In today's rapidly advancing technological landscape, automation and smart control systems are playing a vital role in
enhancing convenience, efficiency, and accessibility. Among these innovations, voice-controlled systems have emerged
as a transformative technology, allowing users to interact with electronic devices using simple spoken commands. This
hands-free mode of operation is particularly beneficial in home automation scenarios and is increasingly being adopted
to improve the quality of life, especially for elderly or physically challenged individuals.
However, commercial voice assistants such as Amazon Alexa and Google Assistant, while effective, come with certain
drawbacks like high cost, complex setup, and the need for continuous internet connectivity. These limitations make
them less suitable for budget-conscious users or for areas with poor network infrastructure. To address these challenges,
our project proposes a cost-effective, offline, and customizable voice- controlled personal assistant using an Arduino
Uno microcontroller and HC-05 Bluetooth module.
The system captures voice commands through a smartphone application, which then transmits the instructions via
Bluetooth to the Arduino. Based on the received command, the Arduino controls connected devices like lights and fans
using relay modules. This approach not only provides a reliable and user-friendly alternative to internet-dependent
systems but also encourages innovation and learning in embedded systems. The project is ideal for smart home
environments and serves as a strong foundation for further development in wireless control and assistive technologies.

1.1 Project Outline:

The project titled “Voice Controlled Personal Assistant Using Arduino & Bluetooth” enables users to operate electrical
appliances using voice commands without internet dependency. The assistant uses a smartphone app to capture and
convert speech to text, which is transmitted via Bluetooth (HC-05) to an Arduino Uno microcontroller. The Arduino
processes the command and activates the respective device through a relay module.

This system is ideal for smart homes, especially where physically challenged or elderly individuals require non-manual
control. It also emphasizes affordability and simplicity, encouraging adoption by students, hobbyists, and educators.
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1.2 Project Objective:

The main objective of this project is to design and implement a voice-controlled personal assistant that can automate the
control of electrical appliances using an Arduino Uno microcontroller and Bluetooth communication. The system is
intended to offer a reliable and affordable solution that eliminates the need for manual switching and allows users to
operate devices through simple voice commands via a smartphone. This enhances not only convenience but also the
overall efficiency of household operations.

A key goal of the project is to develop a standalone system that does not rely on internet connectivity, unlike
commercial voice assistants which often depend on cloud-based services. By utilizing local Bluetooth-based
communication, the proposed assistant can function effectively in offline environments, making it particularly suitable
for rural areas or homes with limited internet access. The use of the HC-05 Bluetooth module ensures a stable
connection between the mobile device and the Arduino board, enabling real-time response to user commands.

In addition to simplifying daily tasks, the system aims to improve accessibility for elderly or physically challenged
individuals, allowing them to control devices without physical effort. The project is also designed to be modular and
expandable, enabling future integration of additional sensors or devices as needed. Furthermore, it serves as a valuable
educational tool for students and enthusiasts interested in embedded systems, providing hands-on experience in
programming, circuit design, and automation technologies.

II. LITERATURE SURVEY
The main objective of this project is to design and implement a voice-controlled personal assistant that can automate the
control of electrical appliances using an Arduino Uno microcontroller and Bluetooth communication. The system is
intended to offer a reliable and affordable solution that eliminates the need for manual switching and allows users to
operate devices through simple voice commands via a smartphone. This enhances not only convenience but also the
overall efficiency of household operations.
A key goal of the project is to develop a standalone system that does not rely on internet connectivity, unlike
commercial voice assistants which often depend on cloud-based services. By utilizing local Bluetooth-based
communication, the proposed assistant can function effectively in offline environments, making it particularly suitable
for rural areas or homes with limited internet access. The use of the HC-05 Bluetooth module ensures a stable
connection between the mobile device and the Arduino board, enabling real-time response to user commands.
In addition to simplifying daily tasks, the system aims to improve accessibility for elderly or physically challenged
individuals, allowing them to control devices without physical effort. The project is also designed to be modular and
expandable, enabling future integration of additional sensors or devices as needed. Furthermore, it serves as a valuable
educational tool for students and enthusiasts interested in embedded systems, providing hands-on experience in
programming, circuit design, and automation technologies.

II1. EXISTING SYSTEM

Current voice-controlled systems are largely dominated by commercial platforms like Amazon Alexa, Google
Assistant, and Apple Siri. While these systems offer advanced features such as cloud-based voice recognition and
integration with various smart devices, they come with significant limitations. They are often expensive, require
continuous internet connectivity, and involve complex setup procedures. Additionally, user privacy becomes a concern
as voice data is processed and stored on cloud servers. These factors make them less accessible and practical for small-
scale or offline applications, particularly in rural areas or budget- constrained environments.

To address these challenges, many developers and researchers have turned to Arduino-based solutions that offer
localized control without internet dependency. These systems typically use a Bluetooth module (such as HC-05) for
wireless communication between a smartphone and an Arduino Uno microcontroller. Voice commands are captured
through a mobile app, converted to text, and transmitted to the Arduino to control appliances through relay modules.
Although these systems are low-cost and customizable, most existing implementations are basic and limited to single-
device control, lacking user-friendly interfaces or advanced error handling. Therefore, there is a need for a more reliable

and scalable offline voice-controlled system tailored for personal or educational use.
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IV. PROPOSED METHOD

The proposed system aims to develop a voice-controlled automation assistant that operates without the need for internet
connectivity, using simple and cost-effective components. The system is centered around the Arduino Uno
microcontroller, which acts as the control unit responsible for interpreting voice commands and executing
corresponding actions. A Bluetooth module (HC-05) is interfaced with the Arduino to establish wireless
communication with a smartphone. A mobile application capable of converting voice input to text is used to capture the
user’s voice command and send it as serial data via Bluetooth.

Upon receiving the command, the Arduino processes the input and activates or deactivates the respective electrical
appliances using a relay module. Devices such as bulbs, fans, or other home appliances are connected to the relays,
allowing them to be controlled based on the received instructions. This setup ensures hands-free control, especially
useful for elderly or physically challenged individuals. The system operates entirely offline, making it more secure and
accessible in areas with limited internet availability. The modular design of the project also allows for easy expansion,
enabling more devices or functionalities to be added in the future.

Block Diagram:
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Figure 1 : Block diagram for voice control personal assistant using Arduino & Bluetooth

Working Principle:
The voice-controlled personal assistant operates by receiving voice commands from the user through a smartphone
application. This application, typically equipped with a voice-to- text feature, captures spoken commands and converts
them into text format. Once the command is converted, it is transmitted via Bluetooth communication using the HC-05
Bluetooth module, which is wirelessly paired with the Arduino Uno microcontroller. The HC- 05 receives the command
and sends it to the Arduino via serial communication.
The Arduino Uno processes the received command and matches it with predefined instructions coded within its
program. Based on the identified command, the Arduino triggers specific digital output pins connected to a relay
module, which in turn controls the electrical appliances such as lights, fans, or exhaust systems. For example, when a
user says “Turn on light,” the corresponding relay is activated, closing the circuit and powering the connected light.
Similarly, saying “Turn off fan” will deactivate the relay, disconnecting the power supply to the fan. This method
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enables hands- free, offline, and real-time control of appliances, offering both convenience and accessibility in home
automation.

V. SOFTWARE EMPLOYED
The implementation of the voice-controlled personal assistant involves the use of multiple software tools that play a
crucial role in programming, simulating, and testing the system. The primary software used is the Arduino Integrated
Development Environment (IDE), which is used to write, compile, and upload the embedded C code to the Arduino
Uno microcontroller. The IDE provides built-in libraries and functions that simplify hardware control, such as digital
pin operations and serial communication. Its user-friendly interface and compatibility with various boards make it ideal
for rapid prototyping and development.
To simulate and validate the circuit before hardware implementation, Proteus 8 Professional is used. Proteus allows the
virtual testing of components like Arduino, relays, and the Bluetooth module in a graphical environment. This helps in
identifying logical or circuit errors early in the design process. Additionally, a Bluetooth voice control mobile
application (such as “Bluetooth Terminal” or “Voice Control for Arduino”) is employed on the smartphone to capture
voice input, convert it into text, and transmit the commands wirelessly to the Arduino using the HC-05 module. This
app serves as the bridge between the user’s voice and the system’s response.
Overall, the combination of Arduino IDE, Proteus simulation software, and the mobile voice control app ensures
efficient development, testing, and execution of the voice-controlled assistant. These tools not only streamline the
coding and debugging process but also enhance the overall reliability and functionality of the project.

VI. RESULTS & DISCUSSION
The proposed voice-controlled personal assistant system was successfully designed, developed, and tested to control
electrical appliances using voice commands. The final hardware setup included the Arduino Uno, HC- 05 Bluetooth
module, relay module, and connected appliances such as a light bulb and a fan. A smartphone application was used to
capture the user’s voice commands, which were converted into text and sent to the Arduino via Bluetooth. Upon
receiving these commands, the Arduino processed them correctly and activated or deactivated the appropriate appliance
through the relay module.
During testing, the system consistently responded to commands such as “Turn on light,” “Turn off fan,” and similar
instructions with high accuracy and low delay. The Bluetooth module maintained a stable wireless connection within a
range of approximately 10 meters, ensuring reliable communication between the smartphone and the Arduino. Since the
system operates offline, it functioned without any dependency on internet connectivity, demonstrating one of its key
advantages over commercial voice assistants. The system also proved to be energy-efficient, user-friendly, and highly
accessible for users who may find manual switching difficult, such as the elderly or physically challenged.
The results validate that the system is not only functional but also practical for real-world home automation
applications. The modular design allows additional devices to be added easily, and the overall system cost remains low,
making it ideal for use in budget-sensitive environments, educational projects, or rural areas. These outcomes confirm
that the proposed system effectively meets its objectives of providing a cost-effective, offline, and accessible voice-
controlled automation solution.
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VII. CONCLUSION

The project titled “Voice Controlled Personal Assistant Using Arduino & Bluetooth” successfully demonstrates a
practical and cost- effective solution for automating household appliances through voice commands. By utilizing
readily available components such as the Arduino Uno, HC-05 Bluetooth module, and a relay driver, the system
provides reliable and wireless control over electrical devices without the need for internet connectivity. This offline
functionality makes the system especially suitable for rural areas, homes without stable internet, and users seeking
privacy in their automation solutions.

The implementation achieved its key objectives, including hands-free operation, improved accessibility, and user-
friendly design. The system responded accurately to voice commands and was tested to control devices like lights and
fans in real time. Furthermore, its modular structure allows for easy expansion and customization, enabling integration
with additional sensors or smart devices in the future. Overall, the project highlights how embedded systems and basic
communication technologies can be combined effectively to build a smart, affordable, and accessible home automation
assistant.

VIII. FUTURE SCOPE

While the current system effectively demonstrates basic voice-controlled automation using Arduino and Bluetooth,
there are several opportunities for enhancement and future development. One of the most promising upgrades is the
integration of Wi-Fi or GSM modules to extend the system’s control beyond Bluetooth range. This would allow users
to operate appliances remotely from anywhere using mobile data or internet connectivity, increasing the flexibility and
scalability of the system.

Another area for improvement is the addition of real-time feedback mechanisms, such as voice responses or notification
systems, to confirm the execution of commands. Furthermore, the use of IoT platforms like Blynk or Arduino Cloud
can help monitor and manage multiple devices simultaneously with more advanced scheduling and analytics features.
Incorporating sensor-based automation (like temperature, motion, or light sensors) can also make the system more
intelligent by enabling context-aware responses without user input.
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In the long term, the system could be upgraded with Al-based voice recognition or machine learning algorithms for
improved accuracy, support for multiple languages, and the ability to recognize user intent. Developing a dedicated
mobile application with a graphical user interface (GUI) would also enhance user experience and simplify device
pairing and control. These improvements would make the system more robust, interactive, and adaptable for future
smart home and assistive technology applications.
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