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Abstract The Voice Controlled Smart Car is an intelligent robotic vehicle designed using Arduino Uno, Bluetooth communication
technology, motor driver module, and smartphone-based voice command control. The system allows users to control the
movement of the vehicle through voice instructions transmitted from an Android mobile application via Bluetooth. The Arduino
Uno microcontroller receives and processes voice commands such as forward, backward, left, right, and stop, and accordingly
controls the DC motors through the L298N motor driver module applications. The project provides a simple, low-cost, and user-
friendly automation system for wireless robotic vehicle control. It can be widely used in smart transportation systems, industrial
automation, surveillance applications, disabled assistance systems, and educational robotic projects. The integration of voice
recognition and wireless communication improves convenience, reduces manual effort, and increases automation efficiency. The
proposed system demonstrates reliable communication, real-time response, and efficient motor control with minimum hardware
complexity. The project highlights the practical implementation of embedded systems, automation, and Internet of Things (10T)-
based technologies in modern robotic applications.
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I. INTRODUCTION

The development of automation and embedded systems has increased the demand for smart robotic applications in daily life. A Voice
Controlled Smart Car is an intelligent robotic vehicle that can be controlled using human voice commands through wireless
communication technology. The system mainly focuses on providing easy and efficient vehicle control without using traditional manual
switches or remote-control device. This project is developed using an Arduino Uno microcontroller, HC-05 Bluetooth module, L298N
motor driver module, DC motors, and a smartphone application with voice recognition capability. The user gives voice instructions
through an Android mobile phone, and the commands are converted into digital signals and transmitted wirelessly through Bluetooth
communication. The Arduino Uno receives the commands and controls the movement of the motors accordingly. The system performs
operations such as moving forward, backward, left, right, and stopping based on the voice commands provided by the user. This project
demonstrates the practical implementation of embedded systems, robotics, and wireless communication technologies. Voice-controlled
robotic systems are becoming increasingly important in smart homes, industrial automation, healthcare systems, military applications,
and assistive technologies for physically disabled people. The proposed system provides advantages such as easy operation, low cost,
reduced human effort, wireless control, and improved automation.

Il. LITERATURE REVIEW

Voice-controlled robotic systems have become an important research area in embedded systems and automation technologies. Many
researchers have developed robotic vehicles using wireless communication methods such as Bluetooth, Wi-Fi, RF communication, and
GSM technology. Earlier robotic systems mainly used wired control methods and manual switches for vehicle movement. These systems
required direct human interaction and had limited flexibility. With the advancement of microcontroller technology and smartphone
applications, wireless robotic systems became more popular because of their portability, efficiency, and user-friendly operation. Several
studies have implemented robotic vehicles using Arduino microcontrollers because of their simplicity, low cost, and easy programming
capability. The Arduino Uno is widely used in automation projects due to its open-source platform and compatibility with multiple
sensors and the module communication modules. Researchers have also used Bluetooth modules such as HC-05 and HC-06 for short-
range wireless communication between smartphones and robotic systems. In many voice-controlled systems, Android applications are
used to convert human speech into digital text commands. These commands are transmitted wirelessly to the robotic vehicle, where the
microcontroller processes the data and controls motor movement using motor driver modules such as L298N. Existing systems mainly
focus on robotic navigation, industrial automation, military surveillance, healthcare assistance, and smart transportation applications.
Some advanced projects also integrate obstacle detection sensors, GPS tracking systems, camera modules, and 10T cloud monitoring for
improved automation. The proposed Voice Controlled Smart Car improves upon traditional robotic systems by combining voice
recognition, Bluetooth communication, and real-time motor control using Arduino technology. The system provides a simple, efficient,
and affordable solution for intelligent robotic vehicle control.
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I1l. RESEARCH METHODOLOGY

The proposed Voice Controlled Smart Car system is designed using Arduino Uno, Bluetooth module HC-05, L298N motor driver
module, DC motors, and a smartphone application. The system receives voice commands from the user through an Android application
and wirelessly transmits the commands to the robotic vehicle using Bluetooth communication. The Arduino Uno processes the received
commands and controls the motor driver module accordingly. The motor driver controls the movement and direction of the DC motors
attached to the robotic chassis. The complete system follows a simple Input—Process—Output methodology:

*  Input: Voice commands from the smartphone application.
*  Process: Command processing using Arduino Uno.
*  Output: Motor movement and vehicle control.

The methodology ensures accurate command execution, wireless communication, and efficient vehicle movement.

3.1Scope of the Study

The scope of the Voice Controlled Smart Car includes wireless robotic vehicle control, automation systems, and smart mobility
applications. The system can be used in:

* Industrial robotic automation

* Smart transportation systems

» Educational robotics projects

* Surveillance and monitoring systems

* Home automation applications

* Assistance systems for disabled individuals

The project also provides a basic foundation for future advanced robotic systems using IoT, artificial intelligence, and machine learning
technologies.

3.2 Data and Sources of Data

The project mainly uses real-time voice command data collected through a smartphone application. The voice commands are processed
and converted into text-based control instructions. The hardware components used in the system include:

*  Arduino Uno microcontroller
. HC-05 Bluetooth module

e L298N motor driver module
*  DC motors

*  Robotic chassis

e Wheels

*  Battery supply

*  Jumper wires

*  Android smartphone

application ~ Software  resources
include:

*  Arduino IDE

*  Embedded C programming

*  Android voice control application

*  Bluetooth communication protocol
3.3 Theoretical Framework

The Voice Controlled Smart Car is based on embedded system and wireless communication technology. The framework consists of
three major stages:

1. Input Stage: The user provides voice commands through a smartphone application. The application converts voice signals
into digital commands such as Forward, Backward, Left, Right, and Stop.

2. Processing Stage: The Bluetooth module HC-05 receives the commands and sends them to the Arduino Uno
microcontroller. The Arduino processes the commands and determines the required movement.
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3. Output Stage: The Arduino sends control signals to the L298N motor driver module, which drives the DC motors
accordingly. The robotic car performs the required movement based on the received command.

3.4 System Model Used

The Voice Controlled Smart Car system is based on a wireless robotic automation model that integrates sensing, processing,
communication, and actuation technologies. The smartphone application acts as the command input unit, while the HC-05 Bluetooth
module serves as the wireless communication interface between the smartphone and the robotic vehicle. The Arduino Uno acts as the
main processing unit of the system. It continuously receives Bluetooth commands and controls the motor driver module according to
the programmed logic. The Arduino Uno acts as the main processing unit of the system. It continuously receives Bluetooth commands
and controls the motor driver module according to the programmed logic.

Iv. SYSTEM WORKING

Figure 1: Architecture Diagram
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Voice Command Unit

The voice command unit is responsible for receiving voice instructions from the user. An Android smartphone application with voice
recognition capability is used to capture the user's speech. The user gives commands such as:

e Forward

. Backward
o Left

* Right

* Stop

The application converts these voice commands into digital text signals and sends them wirelessly through Bluetooth
communication.
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Communication Unit

The communication unit consists of the HC-05 Bluetooth module. It establishes wireless communication between the smartphone and the
robotic vehicle. The Bluetooth module receives the commands transmitted from the smartphone and forwards them to the Arduino Uno
microcontroller through serial communication. The wireless communication system provides:

e Easy operation

*  Reliable short-range communication
*  Low power consumption

*  Real-time response

Processing Unit

The Arduino Uno acts as the processing unit and main controller of the system. The Arduino continuously checks for incoming Bluetooth
commands. Once a command is received, the controller processes the data and decides which movement operation should be performed.

For example:

*  If the command is “Forward,” the Arduino activates both motors in forward direction.
*  Ifthe command is “Left,” the Arduino rotates the motors accordingly to turn the vehicle left.
*  If the command is “Stop,” the Arduino stops all motor operations.

The Arduino executes all operations according to the programmed Embedded C logic.

Actuation Unit

The actuation unit consists of the L298N motor driver module and DC motors. The L298N motor driver receives control signals from
the Arduino Uno and supplies the required current to the motors. The DC motors convert electrical energy into mechanical movement
and drive the robotic vehicle in different directions. The robotic car performs:

. Forward movement
*  Backward movement
. Left turn

* Rightturn

*  Stop operation

based on the user voice commands

V. RESULT AND DISCUSSIONS

The Voice Controlled Smart Car system was successfully developed and tested using Arduino Uno, HC-05 Bluetooth module, L298N
motor driver module, and DC motors. The system successfully received voice commands from the Android smartphone application and
wirelessly transmitted the commands through Bluetooth communication. The Arduino Uno accurately processed the commands and
controlled the motor driver module accordingly. The robotic car successfully performed movement operations such as forward,
backward, left, right, and stop. The Bluetooth communication provided stable and reliable wireless connectivity within a short operational
range. The response time of the system was fast, and the robotic vehicle reacted immediately to user voice commands.

The project demonstrated several advantages including:

*  Simple operation

*  Wireless control

e  Low hardware cost

*  Easy programming

*  Real-time response

e Efficient motor control

The system can be effectively used in robotics learning, automation projects, industrial applications, and smart mobility systems.
However, some limitations were observed during testing:
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*  The system depends on smartphone voice recognition accuracy.
*  Bluetooth communication has limited range.

*  Background noise may affect voice command recognition.

*  Battery performance affects motor efficiency.

Future improvements may include:

*  Obstacle detection sensors

*  |oT cloud monitoring

*  Wi-Fi-based control system

*  GPS tracking

*  Camerasurveillance integration

*  Atrtificial intelligence-based navigation
*  Mobile application development

These enhancements can improve system intelligence, automation, and practical usability.

V1. CONCLUSION AND FUTURE SCOPE

The Voice Controlled Smart Car is an intelligent and efficient robotic automation project developed using Arduino Uno
and Bluetooth communication technology. The system successfully demonstrates wireless robotic vehicle control using
smartphone voice commands. The project provides an affordable, easy-to-use, and reliable solution for smart robotic
applications. The integration of voice recognition and embedded system technology improves automation and reduces
manual control effort.The proposed system can be widely applied in educational robotics, industrial automation,
healthcare assistance systems, surveillance applications, and smart transportation technologies.

In the future, the system can be enhanced using 10T connectivity, obstacle avoidance sensors, GPS navigation, artificial
intelligence, and cloud-based monitoring systems. Advanced features such as autonomous navigation and machine
learning-based voice processing can further improve system performance and real-world applications. The project
demonstrates the practical implementation of embedded systems, robotics, and wireless communication technologies in
modern smart automation systems.
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