
[ 

 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 53, Issue 5, No.11, May : 2024 
 

 

UGC CARE Group-1                                                                                                                         90 

AUTOMATIC SPEED CONTROL AND ACCIDENT AVOIDANCE SYSTEM USING 

ARDUINO UNO R3  

 

Mr. N. RAJESH Assistant Professor, Department of EEE Er. Perumal Manimekalai College Of 

Engineering, Hosur, Tamil Nadu. nrajesh.361976@gmail.com,  

LIKITH.C UG Students, Department of EEE Er. Perumal Manimekalai College Of Engineering, 

Hosur, Tamil Nadu.  

JAIKUMAR.B UG Students, Department of EEE Er. Perumal Manimekalai College Of 

Engineering, Hosur, Tamil Nadu.  

SANJAI.P UG Students, Department of EEE Er. Perumal Manimekalai College Of Engineering, 

Hosur, Tamil Nadu.  

SUDHARSON.N UG Students, Department of EEE Er. Perumal Manimekalai College Of 

Engineering, Hosur, Tamil Nadu.  sudharsonn762@gmail.com  

 

ABSTRACT 

In recent years, road safety has become a paramount concern globally, with the rising number of 

accidents and fatalities. To address this pressing issue, our project presents an Automatic Speed 

Control and Accident Avoidance System leveraging the capabilities of the Arduino Uno R3 micro 

controller. The system aims to enhance road safety by automating speed control and implementing 

proactive measures to avoid accidents. Utilizing sensor technologies and real-time data processing, the 

system continuously monitors the surrounding environment, including road conditions, obstacles, and 

vehicle speed. The Arduino Uno R3 serves as the central processing unit, orchestrating the 

functionalities of the system. Through integration with ultrasonic sensors, it detects obstacles in the 

vehicle's path and calculates the distance to them. Additionally, it interfaces with a motor control 

module to regulate the vehicle's speed based on the detected obstacles and preset safety parameters. 

The system employs a closed-loop control mechanism to adjust the vehicle's speed dynamically, 

ensuring optimal safety while maintaining efficiency in travel time. By automatically modulating the 

throttle and braking mechanisms, it minimizes the risk of collisions and enhances overall driving 

experience. Furthermore, the system incorporates an intuitive user interface, allowing drivers to 

monitor system status, set desired speed limits, and intervene manually if necessary. This user-friendly 

interface enhances accessibility and promotes user acceptance of the technology. In conclusion, the 

Automatic Speed Control and Accident Avoidance System presented in this project represents a 

significant advancement in road safety technology. By leveraging the capabilities of the Arduino Uno 

R3 micro controller and sensor technologies, it offers a proactive approach to accident prevention and 

contributes to the vision of safer and more efficient transportation systems.  
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I. Introduction 

In recent years, advancements in automotive technology have led to the development of various safety 

systems aimed at reducing the incidence of accidents and enhancing road safety. One such area of 

innovation is the integration of automated systems within vehicles to monitor the driving environment 

and assist drivers in avoiding potential hazards. Among these systems, Automatic Speed Control and 

Accident Avoidance Systems (ASCAAS) have gained significant attention due to their potential to 

mitigate risks associated with driver negligence, environmental factors, and impaired driving. This 

project proposes the design and implementation of an ASC-AAS using the Arduino Uno R3 

microcontroller board, combined with a suite of sensors for comprehensive monitoring and response 

capabilities. The system integrates sensors such as the Ultrasonic sensor for obstacle detection, Eye 
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Blind sensor for monitoring driver attentiveness, Smoke sensor for detecting fire hazards within the 

vehicle, and Alcohol sensor for identifying driver impairment. Additionally, a Buzzer is employed to 

provide audible alerts to the driver in critical situations.The primary objective of the ASC-AAS is to 

enhance vehicle safety by continuously monitoring the driving environment and automatically 

adjusting vehicle speed, issuing alerts, or triggering appropriate actions to avoid accidents. By 

incorporating real-time sensor data analysis and automated responses, the system aims to address 

common causes of accidents such as rearend collisions, driver distraction, drowsiness, and impaired 

driving.This introduction sets the stage for the subsequent sections of the project, which will delve into 

the design, implementation, and testing of the ASC-AAS. Through this endeavor, the project aims to 

contribute to the advancement of automotive safety technology and promote safer driving practices on 

the road.  

The following components are used to create hardware module  

 1. Arduino Uno R3 

 2. 16x2 LCD display 

 3. Eye Blind Sensor 

 4. Ultrasonic Sensor 

 5. Smoke Sensor 

 6. Alcohol Sensor 

 7. Buzzer 

 8. power supply 

 

Scope of the method  

The proposed method for implementing the Automatic Speed Control and Accident Avoidance System 

(ASC-AAS) using Arduino Uno R3 with multi-sensor integration encompasses several key aspects, 

including sensor selection, system design, algorithm development, coding, testing, and validation. 

Here, we outline the scope of each component within the method:  

1.Sensor Selection: The method involves carefully selecting and integrating sensors essential for 

monitoring the driving environment and driver behavior. This includes sensors such as the Ultrasonic 

sensor for obstacle detection, Eye Blind sensor for driver attentiveness monitoring, Smoke sensor for 

fire hazard detection, and Alcohol sensor for impairment detection.  

2.System Design: The method encompasses the design of the ASC-AAS architecture, including 

hardware configuration, sensor placement within the vehicle, and the overall system layout. Design 

considerations also include power management, signal processing, and communication between the 

sensors and the Arduino Uno R3.  

3.Algorithm Development: Developing algorithms for real-time data processing, decision-making, and 

control actions forms a crucial part of the method. This involves designing algorithms to analyze sensor 

data, assess potential risks, and trigger appropriate responses such as adjusting vehicle speed, issuing 

alerts, or activating safety mechanisms.  

4.Coding: The method involves coding the ASCAAS functionality using the Arduino IDE and 

programming language (e.g., C/C++). This includes writing code to interface with the sensors, 

implement the control algorithm, and manage system behavior based on sensor inputs.  

5.Testing and Validation: Rigorous testing and validation are essential to ensure the effectiveness and 

reliability of the ASC-AAS. Testing involves simulated scenarios in controlled environments as well 

as real-world testing to evaluate the system's performance under varying conditions. Validation aims 

to verify that the system meets predefined safety requirements and effectively mitigates risks 

associated with accidents.  

6.Safety Considerations: Throughout the method, safety considerations play a critical role. This 

includes implementing fail-safe mechanisms, adhering to safety standards and regulations, and 

conducting risk assessments to identify and mitigate potential hazards associated with the ASC-AAS 

operation.  
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7.Documentation and Reporting: Proper documentation of the method, including system design 

specifications, algorithm descriptions, code documentation, test plans, and validation results, is 

essential. Clear and comprehensive reporting ensures transparency, reproducibility, and knowledge 

transfer to stakeholders.  

By adhering to the outlined scope, the method aims to deliver a robust, effective, and safety-critical 

ASC-AAS solution that contributes to enhanced road safety and accident prevention.  

 

II. The Flow of the System  

 
Figure1. Circuit Diagram for the System  

1.Initialization: Initialize serial communication and declare pin assignments for sensors, actuators, and 

peripherals. Initialize the LCD display and set up the necessary sensors and actuators.  

2.Continuous Monitoring: Continuously monitor the eye blink sensor to detect if the user's eyes are 

open. If eyes are open, record the time of the last eye open event.  

3. Ride Ready Check: Check if the start pin is LOW, indicating the start of the race. If the race is ready 

and not yet displayed, show "Ready To Race" message on the LCD. 

4. Sensor Readings: Measure the distance using the ultrasonic sensor (HC-SR04). Read analog values 

from the smoke sensor and alcohol sensor. 

5. Condition Evaluation: If the distance is greater than or equal to 30 cm and both smoke and alcohol 

values are within safe limits: Display "Vehicle is in Good Condition" on the LCD. If any of the 

conditions fail: Display distance, smoke, and alcohol values on the LCD. Activate warning signals 

(buzzer, LEDs) and stop the motor. 

6. Safety Feature: Continuously check if the user's eyes remain closed for more than 5 seconds. If eyes 

remain closed: Activate warning signals (buzzer, LEDs) and stop the motor. Display "Eyes closed! 

Stopping Vehicle" on the LCD. Enter an infinite loop, halting further execution until reset. 

7. Ride Ready Reset: Once the start pin goes HIGH, indicating the end of the race: Reset the flag 

indicating ride readiness to prepare for the next ride. 

 

2.1 The Block Diagram of the System:  

 
Figure 2.System Block Diagram  
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The Automatic Speed Control and Accident Avoidance System integrates various components to 

enhance vehicle safety and mitigate risks on the road. At its core, the Arduino Uno serves as the central 

control unit, orchestrating the processing of sensor data, decision-making based on predefined 

algorithms, and control of actuators. Key sensors such as the Ultrasonic Sensor, Smoke Sensor, and 

Alcohol Sensor continuously monitor the driving environment, detecting obstacles, hazardous 

conditions like smoke or pollutants, and potential cases of drunk driving. These sensors provide vital 

data to the Arduino, enabling the system to adjust vehicle speed, trigger collision avoidance measures, 

and issue alerts or interventions as necessary. The system's user interface components, including the 

LCD Display and Buzzer, provide real-time feedback to the driver, allowing them to monitor system 

operation and respond promptly to alerts. Additionally, actuators such as the Motor and Lights enable 

the system to take proactive measures, adjusting vehicle propulsion and signaling other road users to 

ensure safe navigation. Through the integration of these components, the Automatic Speed Control 

and Accident Avoidance System enhances road safety by actively preventing accidents caused by 

driver negligence, environmental hazards, and impaired driving. 

 

3. CONCLUSION  

In conclusion, the Automatic Speed Control and Accident Avoidance System (ASC-AAS) project 

presents a comprehensive solution for enhancing road safety during racing events. By integrating 

sensors such as the ultrasonic sensor, smoke sensor, and alcohol sensor with the Arduino Uno R3 micro 

controller, the system effectively monitors the driving environment and driver behavior in realtime. 

Through continuous monitoring and proactive intervention, potential hazards such as obstacles, 

smoke/fire, and impaired driving are detected and addressed promptly. The inclusion of safety features 

such as the eye blink sensor further enhances the system's capability to prevent accidents caused by 

driver fatigue or distraction. With its structured operational flow, the project ensures systematic 

monitoring, evaluation, and response, contributing to a safer racing experience. Moving forward, 

further refinements and optimizations could be explored to enhance the system's accuracy, 

responsiveness, and user-friendliness. Overall, the ASC-AAS project represents a significant step 

towards the implementation of advanced safety measures in racing environments, with the potential to 

extend its benefits to broader applications in automotive safety systems.  

 

4. SUGGESTIONS: 

1.Integration of Advanced Sensors: Consider integrating more advanced sensors, such as LIDAR or 

camera-based systems, to enhance obstacle detection and improve the accuracy of environmental 

monitoring. 

2.Machine Learning Algorithms: Explore the use of machine learning algorithms to analyze sensor 

data and predict potential hazards with higher accuracy. This could improve the system's ability to 

adapt to varying road conditions and driver behavior patterns.  

3.Mobile Application Interface: Develop a mobile application interface that allows drivers to monitor 

the system's status, receive alerts, and adjust settings remotely. This provides added convenience and 

accessibility for users.  

4.Real-time Communication: Implement real-time communication capabilities between vehicles 

equipped with ASCAAS systems to share information about road conditions, hazards, and traffic 

patterns, enabling proactive hazard avoidance strategies.  

5.Driver Profiling: Incorporate driver profiling algorithms to personalize the system's response based 

on individual driving habits, preferences, and risk factors. This could improve the system's 

effectiveness in mitigating potential accidents.  

6.Redundancy and Fail-safe Mechanisms: Introduce redundant sensors and fail-safe mechanisms to 

ensure system reliability and resilience in the event of sensor failures or malfunctions. 
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 7.Integration with Vehicle Control Systems: Explore integration with vehicle control systems to 

enable automatic adjustments to steering, braking, and acceleration, further enhancing accident 

avoidance capabilities.  

8.User Feedback and Training: Provide users with feedback and training resources to help them better 

understand the system's operation, interpret alerts, and respond appropriately in emergency situations.  

9.Regulatory Compliance: Ensure compliance with relevant safety standards and regulations 

governing the use of automated driving systems to promote widespread adoption and acceptance of 

the technology.  

10.Continuous Improvement and Testing: Implement a process for continuous improvement and 

testing to address emerging safety challenges, incorporate user feedback, and stay abreast of 

technological advancements in the field of automotive safety systems. 
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