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Abstract - This paper delves into the development of an 

Arduino-based accident prevention system designed to 

replicate collision detection and avoidance mechanisms 

in vehicles. The system integrates an ultrasonic sensor to 

measure the distance between the vehicle and potential 

obstacles, an LCD with I2C interface for real-time 

distance display, and a DC motor to simulate vehicular 

motion. When an object is detected within a predefined 

threshold distance, the system automatically stops the 

motor, showcasing its effectiveness in preventing 

collisions. By utilizing affordable and accessible 

components, this prototype highlights the potential for 

creating low-cost safety solutions in the automotive 

domain. The project also underscores the scalability of 

such systems, paving the way for future enhancements 

like multi-directional detection and AI integration. 

Through meticulous testing, the system demonstrated 

accuracy, responsiveness, and ease of implementation, 

making it a viable option for embedding safety 

mechanisms in vehicles. This paper outlines the system's 

design, functionality, and performance metrics, 

emphasizing its practicality and relevance in addressing 

real-world safety challenges. 
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1.INTRODUCTION  

 

In recent years, advancements in embedded systems and 

automation have led to the development of sophisticated 

safety features in the automotive industry. Collision 

avoidance systems have become an essential part of 

modern vehicles, aiming to reduce accidents and save 

lives. These systems rely on sensor-based mechanisms to 

detect obstacles and respond with necessary actions. 

Technologies such as radar, LiDAR, and ultrasonic 

sensors have proven effective, but they often come with 

high costs and complex implementations. 

 

This paper introduces a cost-effective and scalable 

prototype of an accident prevention system using the 

Arduino platform. The project simulates the functionality 

of advanced collision avoidance systems using affordable 

components, including an ultrasonic sensor, an LCD 

display, and a DC motor. By continuously monitoring the 

distance to obstacles and taking automated actions, the 

system demonstrates the potential for integrating simple 

technologies into vehicles to improve safety. 

The primary objective is to design and implement a 

system capable of automatically stopping a vehicle when 

an obstacle is detected within a critical range. This 

research emphasizes the importance of accessibility and 

affordability in safety systems, enabling widespread 

adoption in various applications. 
 

2. System Design and Components 

 

The accident prevention system is designed to emulate the 

core functionalities of modern collision detection 

technologies. Each component plays a vital role in 

achieving the desired functionality, ensuring reliability 

and precision. Below is a detailed description of the 

hardware and software components: 

 

2.1. Arduino Board 

 

The Arduino Uno serves as the central processing unit 

(CPU) for the system. It interfaces with all other 

components and executes the control logic. The board’s 

versatility, affordability, and vast library support make it 

an ideal choice for prototyping projects of this nature. 

With its digital and analog pins, the Arduino Uno allows 

seamless integration of sensors, displays, and actuators. 
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2.2. Ultrasonic Sensor (HC-SR04) 

 

The HC-SR04 ultrasonic sensor is the primary component 

for detecting obstacles. It emits ultrasonic waves and 

measures the time taken for the echo to return, calculating 

the distance based on the speed of sound. With a range of 

up to 4 meters and an accuracy of 0.3 cm, the sensor 

ensures precise measurements critical for effective 

collision detection. This reliability makes it suitable for 

real-time applications, where timely responses are crucial. 

 

 
 

2.3. LCD Display with I2C 

 

A 16x2 LCD display provides real-time feedback, 

displaying the distance to obstacles in a clear and readable 

format. The inclusion of an I2C module simplifies the 

connection, reducing the number of pins required and 

enabling compact circuit design. The display enhances the 

system’s usability by allowing users to monitor the 

distance in real time. This feature is particularly beneficial 

in scenarios where visual feedback is essential for 

decision-making. 

 

2.4. Motor with Fan 

 

A small DC motor with an attached fan simulates the 

motion of a vehicle. The motor stops automatically when 

an obstacle is detected within the threshold distance, 

demonstrating the system’s ability to prevent collisions 

effectively. This component adds a tangible aspect to the 

project, making it easier to visualize the system’s 

functionality. Additionally, the motor’s response time 

showcases the efficiency of the system’s control logic. 

 

 

 

 

2.5. Power Supply 

 

The system can be powered via the Arduino board’s USB 

port or an external 9V battery. This flexibility ensures 

portability and ease of use in various testing 

environments. The dual power option also enhances the 

system’s adaptability to different scenarios, making it 

suitable for both stationary and mobile setups. 
 

3.IMPLEMENTATION 

 

3.1. Working Principle 

 

The accident prevention system operates on a 

straightforward principle: continuous monitoring of the 

distance to obstacles and real-time decision-making. The 

workflow includes the following steps: 

1. The ultrasonic sensor emits ultrasonic waves and 

measures the time taken for the echo to return 

after hitting an obstacle. 

2. The Arduino calculates the distance using the 

formula: distance=Time*speed/2 

This formula ensures accurate measurement by 

accounting for the round-trip travel time of the 

sound waves. 

3. The calculated distance is displayed on the LCD, 

providing real-time feedback to the user. 

4. If the distance is less than the predefined 

threshold (10 cm), the Arduino sends a signal to 

the motor to stop. A warning message is also 

displayed on the LCD. 

5. If the distance is greater than the threshold, the 

motor continues to operate, indicating a clear 

path. 

 

 

 

 

3.2. Circuit Design 

 

 

The circuit design ensures efficient integration of all 

components. Key connections include: 

• The ultrasonic sensor’s trig and echo pins 

connected to digital pins on the Arduino. 

• The motor connected via a transistor to enable 

switching. 

• The LCD connected via the I2C module, 

requiring only two pins (SDA and SCL) for 

communication. 

 

 

A schematic diagram of the circuit is shown below to 

illustrate the setup: 
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4. RESULTS AND DISCUSSIONS 

 

The prototype was tested under various conditions to 

evaluate its performance. The following observations 

were made: 

• Accuracy: The ultrasonic sensor demonstrated 

high precision, providing consistent distance 

measurements. 

• Response Time: The system responded 

promptly to obstacles, stopping the motor 

without delay. 

• User Feedback: The LCD display offered clear 

and accurate information, enhancing user 

interaction and situational awareness. 

• Scalability: The modular design allows for 

future upgrades, such as adding more sensors or 

integrating wireless communication modules 

 

 

 

5.CONCLUSION 

This paper presented an Arduino-based accident 

prevention system designed to simulate collision 

avoidance mechanisms. By leveraging components such 

as ultrasonic sensors, LCD displays, and motors, the 

system demonstrated the feasibility of developing 

affordable safety solutions. 

Future work could involve enhancements like 360-degree 

detection using multiple sensors, integration with GPS for 

location-based alerts, and the inclusion of AI for 

predictive analytics. Such advancements could pave the 

way for more sophisticated and accessible safety systems 

in the future. 
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