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Abstract

Robotic systems play an important role in modern automation by reducing human effort and improving efficiency. This
paper presents the design and development of a Voice and Bluetooth Controlled Robo Car that enables wireless control
of a robotic vehicle using voice commands and Bluetooth communication. The proposed system uses an ESP32
microcontroller as the main control unit, which receives commands from a smartphone application and processes them
to control the movement of the vehicle. The L298N motor driver is used to drive DC motors according to the received
commands, allowing the robo car to perform forward, backward, left, right, and stop operations. The developed system
provides simple operation, low cost, fast response, and reliable wireless communication. The proposed robo car can be
used in educational robotics, surveillance, industrial automation, and research applications. The system can be further
improved by adding loT connectivity, obstacle detection, and autonomous navigation features.

Keywords: Voice Control, Bluetooth Communication, ESP32, Robo Car, L298N Motor Driver, Wireless Robotics,
Automation.

I. Introduction

Robotics is one of the rapidly growing technologies that has a significant impact on modern automation systems. Robots
are widely used in various fields such as industries, healthcare, military, agriculture, surveillance, and education because
they can perform tasks efficiently with less human effort. The development of wireless communication technologies
has made robotic systems more flexible and convenient by allowing users to control them remotely. Bluetooth
communication and voice recognition technologies provide simple and user-friendly methods for operating robotic
vehicles. The Voice and Bluetooth Controlled Robo Car is designed to provide wireless control of a robotic vehicle
using a smartphone. In this system, the ESP32 microcontroller acts as the main processing unit that receives commands
through Bluetooth and voice input. These commands are processed and sent to the L298N motor driver, which controls
the direction and movement of DC motors. The user can operate the robo car in different modes such as forward,
backward, left, right, and stop operations.

The main objective of this project is to develop a low-cost, reliable, and easy-to-operate robotic vehicle that can be
controlled without physical interaction. The integration of voice and Bluetooth control improves user convenience and
provides an efficient method for remote operation. The system eliminates the requirement for complex control
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mechanisms and offers a compact design suitable for various applications.The proposed robo car can be used in
educational robotics, surveillance systems, industrial automation, and research projects. It can also be further enhanced
by integrating advanced features such as obstacle detection, loT-based remote monitoring, camera modules, and
autonomous navigation to increase its intelligence and practical applications.[1],[3]

II. Literature Review

Several researchers have developed robotic vehicles using different wireless communication technologies to improve
remote operation and automation. Earlier robotic systems mainly used wired control methods, which restricted the
movement range and flexibility of the robot. With the advancement of wireless technologies, Bluetooth-based robotic
systems became popular due to their low cost, easy implementation, and reliable short-range communication. Many
studies have focused on Bluetooth-controlled robots using microcontrollers, where users can control the movement of
vehicles through smartphone applications. However, most of these systems provide only manual control and do not
support voice-based operation.

Recent research has introduced voice-controlled robotic systems to provide a more convenient and user-friendly method
of interaction. Voice-based control allows users to operate robots without physical contact, making the system suitable
for automation and assistive applications. The development of advanced embedded controllers such as ESP32 has
further improved robotic systems by providing built-in Bluetooth and Wi-Fi connectivity, high processing capability,
and low power consumption. Based on previous studies, the proposed Voice and Bluetooth Controlled Robo Car
integrates both voice and Bluetooth control using ESP32 to achieve flexible, reliable, and efficient robotic operation.
The system overcomes the limitations of single-mode control and provides a simple solution for educational,
surveillance, and automation applications.[2]

III. Hardware Components

The proposed Voice and Bluetooth Controlled Robo Car consists of different hardware components that work together
to achieve efficient wireless control and movement. Each component performs a specific function to ensure smooth
operation and reliable performance of the robotic system.

A.Control Unit:

The ESP32 Development Board used in the Voice and Bluetooth Controlled Robo Car consists of multiple GPIO pins
that work as input and output pins for controlling devices. It supports communication protocols like UART, SPI, and I2C
for interfacing with sensors and motor drivers. The board provides ADC pins for analog signal processing, PWM pins
for motor speed control, and touch sensor pins for smart applications. It includes power pins (3.3V, VIN, GND) and
built-in Wi-Fi and Bluetooth for wireless communication. Due to its high processing capability and connectivity features,
ESP32 is widely used in robotic and IoT applications.[2]
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Fig. 1 ESP32 Development Board
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B.12V 1800 mAh Li-ion Rechargeable Battery Pack

The 12V, 1800 mAh Li-ion rechargeable battery pack is used as the main power source for the Voice and Bluetooth
Controlled Robo Car. It supplies power to the ESP32, motor driver, and DC gear motors. The battery provides a stable
DC voltage, has good energy capacity, and allows longer operating time. Its compact, rechargeable, and portable design
makes it suitable for robotic applications.[5]

Fig.2. 12V 1800 mAh Li-ion Rechargeable Batery Pack
C.TT DC Gear Motor (Yellow BO Motor)

The TT DC gear motor (BO motor) is used for driving the wheels of the Voice and Bluetooth Controlled Robo Car. It
contains a DC motor with a gearbox that increases torque and reduces speed for smooth movement. It operates on 3V—
6V DC supply and converts electrical energy into mechanical motion to move the robot. Its compact size makes it suitable
for small robotic applications.[6]
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Fig 3.TT DC Gear Motor (Yellow BO Motor)

D.L298N Motor Driver Module

The L298N motor driver module is used to control the speed and direction of DC motors in the Voice and Bluetooth
Controlled Robo Car. It is based on a dual H-bridge L298N IC and can control two motors independently. The IN1-IN4
pins control motor direction, while ENA and ENB pins provide speed control using PWM signals. It supplies the required
current to motors and is widely used in robotic applications.

Fig.4.L298N Motor Driver Module
E.Power Supply and Support Components

The 21700 lithium-ion rechargeable battery cell is used as a power supply component in the robo car. It has a 3.6V
nominal voltage, high energy capacity, and provides longer backup time with higher current output compared to 18650
cells. Due to its high energy density, long life cycle, and rechargeable nature, it is widely used in robotics and portable
electronic applications.|[1]
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Fig 5.21700 Lithium-Ion Battery Cell Power

IV.System Architecture

The system architecture represents the overall design and connection of different hardware components used in the robo
car. It shows how commands are received, processed, and converted into mechanical movement. The ESP32
microcontroller acts as the main controlling unit, which receives voice or Bluetooth commands from a smartphone and
sends control signals to the motor driver. The motor driver controls the DC motors according to the received instructions,
allowing the robot to move in different directions. The battery pack provides the required power to all components.

1. ESP32 Microcontroller:
Acts as the brain of the system.
Processes Bluetooth/voice commands and generates control signals.

2. Bluetooth Communication:
Provides wireless communication between the smartphone and ESP32.
Transfers movement commands to the robot.

3. Motor Driver (L298N):
Controls the direction and speed of DC motors.
Provides sufficient current to drive the motors.

4. DC Gear Motors:
Convert electrical energy into mechanical motion.
Rotate wheels to move the robo car.

5. Battery Power Supply:
Supplies power to ESP32, motor driver, and motors.
Ensures continuous operation of the system.

6. Chassis and Wheels:
Provides mechanical support and enables movement of the robot.
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Fig .6.System Architecture of Voice and Bluetooth Controlled Robo Car

V.Proposed System / Methodology

The proposed Voice and Bluetooth Controlled Robo Car is designed to provide wireless control of a robotic vehicle using
a smartphone. The system consists of an ESP32 microcontroller, Bluetooth communication, L298N motor driver, DC
geared motors, and a rechargeable power supply. The ESP32 acts as the main controlling unit of the system. It receives
commands from the smartphone application through Bluetooth and processes the received data to control the movement
of the robotic vehicle. The user can operate the robo car using voice commands or manual control buttons available in
the mobile application.

The working methodology of the proposed system is based on the interaction between the smartphone, ESP32 controller,
motor driver, and DC motors. When the user sends a command, the Bluetooth communication transfers the data to the
ESP32. The controller analyzes the command and generates appropriate signals for the L298N motor driver. The motor
driver then controls the direction and speed of the DC motors, allowing the robo car to move forward, backward, left,
right, or stop. The proposed system provides a simple, reliable, and cost-effective solution for wireless robotic control.

VI.Results

The voice and Bluetooth controlled robo car was successfully designed and implemented using ESP32, L298N motor
driver, DC gear motors, and a battery supply. The system received commands from a smartphone through Bluetooth
communication and processed them using the ESP32 microcontroller. The motor driver controlled the motors according
to the received commands, enabling the robot to move forward, backward, left, and right directions. The prototype
showed reliable wireless control, fast response, and efficient operation, proving that it is a low-cost and user-friendly
solution for robotic applications.

VILFuture Scope

The future scope of the voice and Bluetooth controlled robo car is very wide due to the development of robotics, artificial
intelligence, and IoT technologies. The system can be improved by adding features such as loT-based remote control,
obstacle detection sensors, camera modules for real-time monitoring, GPS tracking, and Al-based autonomous
navigation. These improvements can make the robo car more intelligent, accurate, and suitable for applications like
surveillance, industrial automation, defence, and smart robotic systems.[6],[ 7]

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJ]SREM66408 | Page 5



https://ijsrem.com/

4e ‘z;‘.h

ZTISREM Y,

@" i7 International Journal of Scientific Research in Engineering and Management (I[JSREM)
A Volume: 10 Issue: 07 | Jul - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

VIII.Conclusion

The Voice and Bluetooth Controlled Robo Car was successfully designed, developed, and tested using an ESP32
microcontroller, Bluetooth communication, an L298N motor driver, DC gear motors, and a rechargeable battery. The
ESP32 acts as the main control unit, receiving commands from a smartphone through Bluetooth and processing them
to control the movement of the robot. Based on the received commands, the L298N motor driver drives the DC motors
to perform forward, backward, left, right, and stop movements. The developed prototype demonstrated stable wireless
communication, quick response, accurate movement, and reliable performance. The system is easy to operate, cost-
effective, compact, and consumes relatively low power, making it suitable for educational projects, robotics
laboratories, and small-scale automation applications. The project successfully achieved its objective of providing a
simple and efficient wireless robotic control system without the need for complex hardware.

This project also demonstrates the importance of embedded systems and wireless communication technologies in the
field of modern robotics. The integration of voice control with Bluetooth communication provides users with a
convenient and user-friendly method of operating the robotic vehicle without physical contact. The use of the ESP32,
with its built-in Bluetooth capability and high processing performance, makes the system more efficient, flexible, and
suitable for future technological developments. The proposed robo car has potential applications in educational robotics,
surveillance systems, industrial automation, research laboratories, and smart robotic platforms. In the future, the system
can be further enhanced by integrating obstacle detection sensors, camera modules for live monitoring, loT-based
remote control, GPS tracking, artificial intelligence, and autonomous navigation. These improvements would increase
the robot's intelligence, safety, efficiency, and practical usability, making it suitable for advanced real-world
applications in smart industries and intelligent robotic systems.
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