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Abstract: The "Bluetooth Controlled Robotic Car Using Arduino" project presents a novel approach to
remote control of a robotic car utilizing Bluetooth communication and Arduino microcontroller technology.
The primary aim of this project is to design and implement a cost-effective and user-friendly solution for
controlling a robotic car wirelessly via a smartphone or other Bluetooth-enabled devices. The project
encompasses the construction of a robotic car platform equipped with motorized wheels, an Arduino board,
and a Bluetooth module. The communication between the smartphone and the robotic car is facilitated through
a dedicated mobile application, which sends control signals to the Arduino board via Bluetooth. By combining
Bluetooth technology, Arduino programming, and mobile application development, this project offers a
practical and engaging platform for exploring remote control robotics. It opens up possibilities for various
applications, ranging from educational purposes to simple remote-controlled tasks.
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Introduction:

In the realm of robotics and automation, the fusion of hardware, software, and wireless communication has
given rise to innovative solutions that cater to various needs and interests. The "Bluetooth Controlled Robotic
Car Using Arduino” project represents a creative exploration of this intersection by combining the versatile
Arduino microcontroller platform with Bluetooth technology to create a remote-controlled robotic car. This
project aims to design a user-friendly, cost-effective, and engaging system that enables users to remotely
control the movements of a robotic car using their smartphones or other Bluetooth-enabled devices.

The significance of this project lies in its ability to bridge the gap between theoretical concepts and practical
implementation. It serves as a hands-on learning experience for understanding the integration of different
technologies, ranging from hardware construction to programming and mobile application development. The
project not only promotes an understanding of robotics but also fosters creativity and problem-solving skills
among enthusiasts and learners.

The utilization of Arduino microcontrollers in this project offers a flexible and adaptable platform for
controlling the robotic car's movements and behaviors. Additionally, the incorporation of Bluetooth
communication provides a convenient means of wirelessly transmitting control signals from a smartphone to
the robotic car. This project opens doors to a plethora of applications, from educational purposes to
entertainment and exploration of robotics in real-world scenarios.
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This report presents a comprehensive account of the design, construction, programming, and operation of
the Bluetooth controlled robotic car. It outlines the various stages involved, from assembling the hardware
components to developing a user-friendly mobile application for control. Furthermore, the project explores
potential future enhancements and applications that can be built upon this foundation.

In essence, the "Bluetooth Controlled Robotic Car Using Arduino" project exemplifies the marriage of
technology and creativity, showcasing how modern tools can be harnessed to create interactive and captivating
solutions that blur the lines between theory and practice in the ever-evolving field of robotics and automation.

Literature Review:

This paper presents a detailed guide on building a Bluetooth-controlled robotic car using Arduino. The authors
emphasize its application as an educational project to teach robotics concepts|1]. In this conference paper, the
authors describe a system that allows wireless control of a robotic car via Bluetooth using Arduino technology.
The paper highlights the integration of Arduino and Bluetooth for remote operation[2]. This study investigates
the educational impact of Bluetooth-controlled robotic cars in STEM learning environments. The authors
discuss how these projects engage students and enhance their understanding of robotics and programming|3].
This conference paper presents a case study on the implementation of Bluetooth-controlled robotic cars in K-
12 education. The authors discuss how these projects enhance student engagement and promote learning in
robotics[4]. This journal article explores the design aspects of Bluetooth-controlled robotic cars using
Arduino. The authors discuss how the integration of Bluetooth technology and Arduino enhances the learning
experience[5].This article focuses on the integration of Bluetooth-controlled robotic cars into K-12 education.
The authors examine the benefits of using such projects to teach robotics concepts to young learners[6]. This
IEEE paper discusses the development of a mobile app-driven Arduino robot for educational purposes. The
authors explore how smartphone apps can enhance the interaction and control of Bluetooth-controlled robotic
cars[7].

Methodology:

A

Motor Driver

Ultrasonic Sensor »> Arduino Uno

(———-{ Bluetooth

Power Supply Unit

Figure 1. Block Diagram of Bluetooth Controlled Robotic Car Using Arduino

Arduino Microcontroller: The central processing unit of the system. It receives commands
from the Bluetooth module and controls the motors and sensors based on those commands.

JETIR2308668 |Journa| of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b622


http://www.jetir.org/

© 2023 JETIR August 2023, Volume 10, Issue 8 www.jetir.org(ISSN-2349-5162)

Bluetooth Module (HC-05 or HC-06): Provides wireless communication between the robotic
car and a smartphone or other devices. The Bluetooth module receives control signals from
the smartphone app and forwards them to the Arduino.

Motor Drivers: Control the speed and direction of the motors that drive the wheels. They
receive signals from the Arduino and convert them into power levels for the motors.

DC Motors: Power the wheels and determine the car's movement. The direction and speed of
the motors are controlled by the motor drivers based on input from the Arduino.

Ultrasonic Sensors (Obstacle Detection): These sensors detect obstacles in the car's path. They
measure the time taken for sound waves to bounce off an object and return, allowing the car
to calculate distances and avoid collisions.

Line Following Sensors (Optional):If the car is designed for line following, these sensors
detect lines or paths on the ground, enabling the car to stay within designated paths.

Power Supply: Provides electrical power to all components of the robotic car. Depending on
the voltage requirements, this can be a battery pack or other power source.

Smartphone App: The user interface for controlling the robotic car. The app sends commands
to the Bluetooth module, which forwards them to the Arduino.

Arduino Programming: The set of code instructions that determine how the Arduino interacts
with the Bluetooth module, processes sensor data, and controls the motors based on user input.

Chassis and Wheels:The physical structure of the robotic car, which includes the frame,
wheels, and any additional features like the line following sensors.

The block diagram showcases the interconnectedness of the main components in a Bluetooth-
controlled robotic car using Arduino. The Arduino serves as the brain of the system, receiving
commands from the smartphone app via the Bluetooth module. These commands are then
processed by the Arduino's programming, which directs the motor drivers to control the DC
motors for movement. The presence of ultrasonic sensors enables obstacle detection and
avoidance, enhancing the car's autonomy. Optional line following sensors, if included,
contribute to the car's ability to follow predefined paths.The power supply ensures that all
components receive the necessary electrical power to function
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Result and Discussion:

- & T S
% AN = i

ISR = G —————— e L Sl

Figure 2. Hardware of Bluetooth Controlled Robotic Car Using Arduino

The Bluetooth-controlled robotic car was constructed using an Arduino Uno board, motor drivers, wheels,
sensors, and a HC-05 Bluetooth module. The Arduino IDE was used for programming. The system was
thoroughly tested in controlled indoor environments to assess its performance.

The remote control functionality was successful, allowing users to control the robotic car using a smartphone
app. The Bluetooth connection exhibited minimal latency, enabling real-time control within a range of
approximately 20 meters.

The robotic car demonstrated effective obstacle avoidance by utilizing ultrasonic sensors. It was able to detect
obstacles and change its path accordingly, showcasing its capability to navigate through complex
environments

Conclusion:

In this study, we embarked on the design, implementation, and evaluation of a Bluetooth-controlled robotic
car using Arduino technology. Through this project, we aimed to showcase the potential of integrating
Bluetooth communication with Arduino-based robotics, highlighting its relevance in educational settings and
beyond. Our exploration yielded several key insights that contribute to the field of robotics and STEM
education.The successful construction of the Bluetooth-controlled robotic car underscored the versatility and
accessibility of the Arduino platform for realizing complex robotic projects. By integrating a Bluetooth
module, we established a wireless communication link between the car and a smartphone app, enabling real-
time remote control and enhancing the car's autonomy through obstacle avoidance mechanisms.
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