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Abstract: This paper presents the design and development of a Bluetooth-controlled robotic system 

integrated with obstacle detection and alert mechanisms. The primary objective of the system is to enable 

efficient human-guided navigation using a mobile-based control interface, while enhancing operational 

safety through real-time proximity sensing. The robot is operated via a wireless car controller 

application, allowing directional movement such as forward, backward, left, and right through user 

commands transmitted over Bluetooth. 

The robot is also equipped with an ultrasonic sensor for obstacle detection. When an object is detected 

within a certain distance, a buzzer sounds to alert the user and help avoid collisions. 

The overall design focuses on affordability and ease of use, using commonly available components and a 

straightforward control mechanism. This makes the robot suitable for educational purposes, beginner-

level robotics projects, and basic real-world applications. The project demonstrates how combining 

wireless control with simple sensing techniques can result in an efficient and practical robotic system..     
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I. INTRODUCTION 

In recent years, robotics has become an important part of technology and education, helping students understand real-

world applications of electronics and programming. Many robotic systems today focus on automation and complex 

features, but there is also a need for simple, user-controlled systems that are easy to understand and implement. This 

project presents a Bluetooth-controlled robot designed to perform basic movements based on human commands while 

also ensuring safety through obstacle detection. 

The main idea behind this project is to develop a robot that can be easily controlled using a smartphone application. 

The robot connects to a mobile device through Bluetooth, allowing the user to control its movement in different 

directions such as forward, backward, left, and right. This makes the system user-friendly and suitable for beginners in 

robotics. 

To improve the functionality and safety of the robot, an ultrasonic sensor is used to detect obstacles in its path. When 

an object is detected within a certain distance, a buzzer is activated to alert the user. This helps in avoiding collisions 

and makes the robot more reliable during operation. 

The project mainly focuses on simplicity, low cost, and practical implementation using basic components. It is 

especially useful for students to understand the working of wireless communication, sensors, and embedded systems. 

Overall, this robot demonstrates how simple technologies can be combined to create an effective and useful robotic 

system for educational and basic real-world applications. 

 

 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                          International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 6, Issue 6, March 2026 

Copyright to IJARSCT DOI: 10.48175/568   36 

www.ijarsct.co.in  

 
 
 

ISSN: 2581-9429 Impact Factor: 8.2 

 
II. MOTIVATION 

The motivation behind this project is to design and develop a simple, cost-effective, and user-friendly robotic system 

that can be controlled wirelessly using a smartphone. In today’s world, robotics plays an important role in various fields 

such as automation, surveillance, and industrial applications. However, many robotic systems are complex and 

expensive, making them difficult for students and beginners to understand and implement. This project focuses on 

creating a basic robotic model that demonstrates important concepts of robotics in a simple and practical way. 

Another major motivation for this project is to enhance safety during robot operation. In many manually controlled 

robots, the user may not always be aware of nearby obstacles, which can lead to collisions and damage to the robot. To 

overcome this limitation, an obstacle detection system is integrated using an ultrasonic sensor. This sensor continuously 

monitors the distance between the robot and surrounding objects, and a buzzer alert is used to notify the user when an 

obstacle is detected. 

Additionally, this project aims to provide hands-on experience in embedded systems, wireless communication, and 

sensor integration. By combining these technologies, students can better understand how real-world robotic systems are 

designed and operated. The overall goal is to create a reliable and efficient robotic system that is easy to use, 

affordable, and suitable for educational as well as basic practical applications. 

 

III. LITERATURE SURVEY 

Various studies and projects have been carried out in the field of robotics, especially focusing on wireless control and 

obstacle detection systems. Bluetooth-controlled robots are widely used due to their simplicity, low cost, and ease of 

implementation. These systems allow communication between a mobile device and a robot without the need for 

complex networking, making them ideal for small-scale and educational applications. Many existing projects use 

Bluetooth modules to receive commands from smartphones and control the movement of robots in real time. 

Obstacle detection is another important aspect of robotics that has been extensively studied. Ultrasonic sensors are 

commonly used for this purpose because they can accurately measure the distance to nearby objects using sound waves. 

These sensors are widely used in applications such as autonomous vehicles, robotic navigation, and safety systems. 

Some advanced robotic systems use automatic obstacle avoidance techniques, where the robot changes its path 

automatically when an obstacle is detected. However, such systems are often more complex and require advanced 

programming and hardware. 

In addition to this, many research works highlight the importance of combining user control with safety features in 

robotic systems. Systems that provide real-time feedback to the user, such as alerts or warnings, are considered more 

reliable and user-friendly. This project follows a similar approach by integrating Bluetooth-based control with an 

obstacle detection and alert system. Unlike complex automated systems, this project focuses on simplicity and ease of 

use, making it more suitable for students and beginners in robotics. 

 

IV. PROPOSED SYSTEM 

The proposed system is a Bluetooth-controlled robotic vehicle that can be operated using a mobile application. The 

robot is designed to receive commands from the user through a smartphone, which are transmitted via a Bluetooth 

module. Based on the received commands, the robot moves in different directions such as forward, backward, left, and 

right. This allows the user to control the robot easily and efficiently in real time. 

The system also includes an obstacle detection mechanism using an ultrasonic sensor. This sensor continuously 

measures the distance between the robot and nearby objects by sending and receiving ultrasonic waves. When an object 

is detected within a predefined distance, the system activates a buzzer to alert the user. This warning system helps the 

user take immediate action to prevent collisions, thereby improving the safety and reliability of the robot. 

The robot is built using a microcontroller, motor driver, Bluetooth module, ultrasonic sensor, and buzzer. All these 

components work together to provide smooth control and efficient performance. The design of the system is simple and 
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cost-effective, making it suitable for educational purposes and small-scale applications. The proposed system 

demonstrates how wireless communication and sensor technology can 

 

V. PROPOSED FRAMEWORK 

Control Framework 

The control framework is responsible for establishing communication between the user and the robot. A mobile 

application is used to send commands such as forward, backward, left, and right. These commands are transmitted 

through Bluetooth to the robot. The Bluetooth module receives the signals and passes them to the microcontroller, 

which processes the input and controls the motors accordingly. This framework ensures smooth and real-time control of 

the robot. 

Navigation Framework 

The navigation framework manages the movement of the robot. Based on the commands received from the control 

framework, the robot moves in the desired direction. The motor driver controls the speed and direction of the motors, 

enabling the robot to move forward, backward, and turn left or right. This framework ensures accurate and responsive 

movement of the robot. 

Obstacle Detection Framework 

The obstacle detection framework uses an ultrasonic sensor to monitor the surroundings of the robot. The sensor 

continuously sends ultrasonic signals and measures the time taken for the echo to return. Based on this time, the 

distance to nearby objects is calculated. If the distance is less than a predefined threshold, the system identifies the 

presence of an obstacle. 

Alert System Framework 

The alert system framework is responsible for notifying the user about detected obstacles. When the ultrasonic sensor 

detects an object within a certain range, a buzzer is activated to produce a sound alert. This alert helps the user 

understand that there is an obstacle in the path of the robot, allowing them to take necessary action to avoid collisions. 

 

VI. HARDWARE COMPONENTS 

Microcontroller (Arduino/ESP) 

The microcontroller acts as the brain of the system. It processes all input signals received from the Bluetooth module 

and controls the output devices such as motors and buzzer. It ensures proper coordination between all components. 

Bluetooth Module 

The Bluetooth module is used for wireless communication between the robot and the smartphone. It receives 

commands from the mobile application and sends them to the microcontroller for further processing. 

Motor Driver 

The motor driver is responsible for controlling the speed and direction of the DC motors. It acts as an interface between 

the microcontroller and the motors, allowing efficient motor operation. 

DC Motors 

DC motors are used to provide movement to the robot. Depending on the signals received, the motors rotate in different 

directions, enabling the robot to move forward, backward, and turn. 

Ultrasonic Sensor 

The ultrasonic sensor is used for obstacle detection. It works by sending ultrasonic waves and measuring the time taken 

for the echo to return, which helps in calculating the distance to nearby objects. 

Buzzer 

The buzzer is used as an alert system. It produces a sound when an obstacle is detected within a certain range, warning 

the user about potential collisions. 
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VII. CONCLUSION 

This project presents the successful design and implementation of a Bluetooth-controlled robot with obstacle detection 

capability. The robot can be easily controlled using a smartphone application, allowing movement in multiple 

directions. The integration of an ultrasonic sensor enables the robot to detect obstacles, while the buzzer alert system 

provides real-time feedback to the user, improving safety during operation. 

The system is simple, cost-effective, and easy to understand, making it highly suitable for students and beginners in 

robotics. It demonstrates the practical application of embedded systems, wireless communication, and sensor 

technology. The project also provides a strong foundation for future enhancements such as automatic obstacle 

avoidance, camera integration, or IoT-based control systems. 

Overall, this project highlights how basic technologies can be combined effectively to create a functional and reliable 

robotic system for educational and real-world applications. 
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