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Abstract: - A remote-controlled vehicle is a mobile 

machine that is operated using control signals 

transmitted from an external source, which is not 

physically connected to the vehicle. In this project, we 

aim to design a Bluetooth-controlled car using an 

Arduino microcontroller. This project does not fall 

under the category of a "robot," as the vehicle lacks 

sensors for autonomous operation. Instead, it is a 

machine controlled manually via Bluetooth technology. 

The goal of this project is to create a Bluetooth-

controlled car that can be easily operated using any 

Android-based smart device. The car is equipped with 

basic mobility features powered by an Arduino 

microcontroller, which receives commands through 

Bluetooth. The key advantage of using Bluetooth 

technology is its versatility, as it allows the remote 

control to be switched between different devices, such as 

mobile phones, tablets, and laptops, without being 

affected by physical barriers like walls or doors. 

This Bluetooth-based control system makes it possible to 

operate the vehicle with ease and flexibility, meeting the 

project's objective of providing a simple yet effective 

remote control solution. 
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1. INTRODUCTION 

 

.1 Background: 

Wireless or Bluetooth-controlled cars are designed to 

make everyday tasks simpler and more efficient. As 

technology advances, it becomes increasingly necessary 

to adopt modern solutions to ease daily activities. 

Thousands of lives are lost each year due to road 

accidents. With the advent of remote-controlled 

technology, the potential to save lives has grown 

significantly. Bluetooth-controlled cars represent a 

major leap forward, offering applications in various 

sectors like mobile surveillance, military operations 

(where no human intervention is needed), assistive 

devices (e.g., wheelchairs), and home automation. They 

promise to overcome significant challenges faced in 

transportation today. Furthermore, driverless cars are 

enabling mobility for individuals who cannot drive, 

creating new opportunities for commuters. In this 

context, Bluetooth-controlled cars emerge as a gadget 

of the future, holding immense potential for 

advancement. [1] 

 

 

1.2 Problem Statement: 

Bluetooth-controlled cars can be particularly beneficial 

for individuals with physical disabilities or for those 

who wish to drive but cannot due to various 

impairments. The vehicle's wireless operation allows it 

to be controlled from a distance, ensuring greater safety 

in hazardous conditions. These vehicles eliminate the 

need for human intervention in situations where there 

are risks to life, offering a safer and more accessible 

alternative. 

1.3 Project Overview: 

The project revolves around designing a Bluetooth-

controlled car, with an Arduino UNO as the central 

processing unit responsible for the car's operations. The 

Arduino UNO board functions as the main 

microcontroller, running the program that controls the 

vehicle's movement. A motor driver is used to control 

the wheels, and the program is compiled using the 

Arduino IDE, then uploaded to the board via a USB 

cable. The project also incorporates a 4-wheel drive 

platform, an ultrasonic sensor for obstacle avoidance, 

and line tracing sensors for automatic navigation. 

Additionally, an infrared remote controller is included 

for manual steering. 

This project is modular, allowing for future upgrades 

and the addition of new sensors and functionalities. 

These enhancements can make the vehicle more 

versatile and applicable in a wide range of fields, 

including assistive technologies and automation. [2] 

 

2. LITERATURE REVIEW 

 

Wireless control has become an essential part of 

modern life. Among the various wireless technologies, 

Bluetooth stands out as one of the most commonly used 

for remote control applications. Bluetooth-controlled 

cars combine the power of Arduino microcontrollers 

with Bluetooth communication, enabling users to 

control various devices, including home lighting 

systems and appliances, through their smartphones. The 

rise of automation has brought numerous advantages, 

including reducing the risk of injury, increasing 

efficiency, and ensuring reliability. Bluetooth-controlled 

cars are a prime example of automation in action. Such 

vehicles are already in use for law enforcement and 

military applications, where they are deployed to 

mitigate risks in hazardous situations, such as bomb 
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disposal. These vehicles are remotely controlled, 

ensuring the safety of personnel while performing high-

risk tasks. Bluetooth-controlled vehicles also find 

applications in space exploration, where organizations 

like NASA, ESA, and ROSCOSMOS utilize remote-

controlled devices to explore outer space and gather 

crucial data from the Moon, Mars, and other celestial 

bodies. In the commercial sector, remote-controlled 

vehicles are becoming increasingly common, with 

companies using them for product delivery and internal 

transportation in large factories. 

In this project, an Arduino-based Bluetooth-controlled 

4-wheeler is developed. The vehicle is controlled using 

a custom Android application that communicates with 

the Bluetooth module installed on the car. The 

Bluetooth module receives the commands from the app 

and passes them to the Arduino, which interprets the 

signals and sends the corresponding commands to the 

motors, allowing the car to move as instructed. 

While this project represents a basic prototype, it lays 

the groundwork for further enhancements. Future 

upgrades may include adding line-detecting sensors, 

obstacle-avoidance features, and even cameras for real-

time monitoring. The project also holds potential for 

advanced applications in military, surveillance, and 

assistive technology fields. 

Furthermore, this project demonstrates the feasibility of 

building low-cost prototypes with readily available 

components. The programming languages used for the 

Arduino and the development tools are free, making it 

an accessible and cost-effective solution. As production 

scales up, the costs of components can further decrease, 

making it a viable option for widespread use in various 

industries. 

 

3: METHODOLOGY 

3.1 Tools: 

 Chassis (Including Motors and Wheels): The 

chassis forms the main body of the car. It 

consists of a frame with four motors attached 

to the wheels, which provide the movement for 

the car. The motors are responsible for moving 

the car in different directions based on the 

commands received from the microcontroller. 

 
Figure-01: Chassis (Including Motors and Wheels) 

 

 Arduino Uno: The Arduino Uno is an open-

source microcontroller board based on the 

Microchip ATmega328P microcontroller. It 

features a variety of digital and analog 

input/output pins that can interface with other 

circuits and expansion boards, making it a 

powerful tool for controlling devices like the 

Bluetooth-controlled car. 

 

 

Figure-02: Arduino Uno 

 

 L293D Motor Drive H-Shield: The L293D 

motor driver is an essential component for 

controlling the speed and direction of motors. 

It can simultaneously control two motors and 

is designed to work at voltages ranging from 

5V to 36V. The rotation of the motors is 

governed by the enabled pins. 
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Figure-03: L293D Motor Drive H-Shield 

 

 Jumper Wires: Jumper wires are used for 

making electrical connections between 

components on a breadboard or with other 

circuits. These wires typically have connectors 

or pins at both ends, allowing them to link 

various parts of the prototype without the need 

for soldering. 

 
Figure-04: Jumper Wires 

 Battery: A 9V battery is used as the power 

source for the car. The battery powers the 

Arduino microcontroller and the motors, 

providing the necessary energy for the car to 

function. 

 
Figure-05: Battery 

 

 Switch: A switch is used to turn on and off the 

power supply to the vehicle. It acts as the main 

control for the vehicle's power, allowing users 

to switch the car on or off easily. 

 
Figure-06: Switch 

 

 Bluetooth Module: The HC-05 Bluetooth 

module is used for wireless communication. It 

connects the Arduino to a smartphone or 

computer via Bluetooth, enabling users to send 

control signals to the car. The HC-05 module 

is a slave device, meaning it can only connect 

to master devices like smartphones or 

computers. 

 
Figure-07: Bluetooth Module 

 LCD Display: An I2C LCD display is used to 

show information about the car's status. It 

makes it easy to display messages such as "Car 

is Ready" or "Moving Forward" during the 

operation of the car. This module simplifies the 

process of displaying text and graphics with 

minimal code. 

 
Figure-08: LCD Display 

 

3.2 Pin Diagram & Connection: 
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The pin diagram outlines how various components are 

connected to the Arduino board, including the motor 

driver, Bluetooth module, LCD, and the power 

connections. Proper wiring ensures that all components 

function together correctly. 

 

 
Figure-09: Pin Diagram & Connection 

 

 

3.4 Flow Chart of Implementation: 

The flowchart outlines the steps involved in the 

implementation process, from initializing the Bluetooth 

module and receiving commands to controlling the 

motors and displaying the status on the LCD. 

 

This methodology provides a detailed guide on the 

hardware and software setup for creating a Bluetooth-

controlled vehicle using Arduino. The project is 

scalable, and future modifications can include adding 

sensors, cameras, or advanced autonomous capabilities. 

 
 

 

4. RESULTS AND DISCUSSION 

 

The prototype of the Bluetooth-controlled car has been 

successfully developed using four DC motors, driven 

by an H-bridge motor driver. The car can be remotely 

controlled via Bluetooth or infrared signals. The vehicle 

is capable of performing basic movements such as 

turning left, right, and stopping with high precision 

based on the user’s commands. 

Additional functionalities, such as a line tracking mode, 

can further enhance the robot's capabilities. In this 

mode, when the car detects an obstacle placed on the 

line, it will attempt to navigate around the obstacle and 

continue following the line. This feature could be 

implemented using an ultrasonic sensor for better 

navigation and obstacle avoidance. 

Another improvement could be the addition of a custom 

mode, where users can program the car directly through 

the app. While this functionality has not been 

implemented in the current version, it could be easily 

integrated by modifying the code to allow users to 

upload new commands or scripts from the app. 

 

5: CONCLUSION 

 

This project has demonstrated the basic functionality of 

a Bluetooth-controlled car that can receive commands 

via Bluetooth and perform movements such as moving 

forward, backward, turning left, turning right, and 

stopping with accuracy. 

 Range: The car operates within a range of 10-

20 meters, depending on the strength of the 

  

Give command using app or remote  

Throug

h  
wireless or blutooth   

Recieve data from the app using  

blutooth module. 
  

Recognize data commands by the  

microprocess  

Execute the instructions by  
driver  
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Bluetooth signal, which is sufficient for most 

practical applications. 

 Battery Life: Currently, a non-rechargeable 

9V battery powers the car. Moving forward, 

rechargeable batteries such as Ni-Cd or Li-ion 

batteries could be used to increase the 

operational time and reduce the ongoing cost 

of replacing batteries. 

 Future Improvements: 

o Sensor Integration: Additional 

sensors such as ultrasonic or infrared 

sensors could be integrated into the 

system to enable features like 

automatic obstacle avoidance or 

enhanced line-following capabilities. 

o IoT Integration: This project could 

evolve into an IoT-based system, 

where the car could be monitored and 

controlled remotely over the internet, 

enhancing the user experience by 

adding features like real-time location 

tracking or performance metrics. 

o Surveillance and Robotics: By 

adding more sensors and 

implementing autonomous 

algorithms, this Bluetooth-controlled 

car could serve as a surveillance 

system or a rover for various 

applications like exploration or 

remote monitoring. 

The use of IoT in this project plays a significant role in 

enabling remote control and management of the 

vehicle. By programming the car using Arduino and 

integrating Bluetooth or other communication methods, 

the car can be operated and controlled from different 

platforms. 
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