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Abstract: 

.………………………………***………………………………… 

improve driver awareness, and contribute to overall road 

safety. Its application can be particularly useful in reducing 

fatalities and injuries by ensuring timely medical assistance 

Collision mitigation system utilizes ultrasonic 

sensors to detect obstacles and warn the driver through an 

alert mechanism. Vibration and alcohol sensors assess 

driver impairment, triggering necessary safety measures, 

such as reducing vehicle speed or activating emergency 

alerts. The lighting control system dynamically adjusts 

headlights based on environmental conditions, ensuring 

optimal visibility. A GSM module facilitates emergency 

communication by sending notifications during critical 

situations. 

 

This project presents a Collision Mitigation and 

Lighting Control System, leveraging Arduino Uno 

ultrasonic sensors, vibration sensors, alcohol sensors, eye- 

blink sensors, buzzers, GSM modules, and Arduino-based 

programming. The system is designed to detect potential 

collisions, monitor driver alertness, and adjust vehicle 

lighting conditions accordingly. 

 

Keywords: Arduino IDE program software, Development 

board Arduino Uno, Communication devices, Sensors, 

Real-Time Data Processing, Embedded System, IoT-based 

monitoring, Emergency Alert System, Remote monitoring. 

 

Introduction 

The Accident Detection System for cars is an 

intelligent safety mechanism designed to identify collisions 

and provide immediate alerts for emergency response. This 

system integrates multiple sensors and communication 

technologies to monitor the vehicle’s surroundings and 

detect accidents in real time. 

 

By integrating IoT-based technologies and 

automated safety mechanisms, this accident detection 

system aims to reduce response time during emergencies, 

and alerting authorities in case of severe accidents. 

 

Methodology 

• Problem Identification and Requirement 

Analysis – Identify the need for collision 

mitigation and define system requirements. 

• System Design and Component Selection – 

Choose suitable sensors, microcontrollers, and 

communication modules. 

• Hardware and Software Development – 

Integrate components and program the system 

for data processing and alert generation. 

• Testing and Validation – Verify sensor accuracy, 

system response, and communication reliability. 

• Deployment and Performance Evaluation – 

Implement the system in 

• real environment and optimize. 

 

Compnents of Collision Mitigation and Lighting 

Control System 
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Block Diagram: 
 

 

The block diagram of the Collision Mitigation and 

Lighting Control System represents the interaction between 

various components that work together to enhance vehicle 

safety. The system consists of multiple sensors, including 

an ultrasonic sensor for obstacle detection, a vibration 

sensor to sense impacts, an alcohol sensor to monitor driver 

intoxication, and an eye blink sensor to detect drowsiness. 

These sensors provide real-time data to the Arduino Uno 

which process the inputs and trigger appropriate actions. 

 

When an obstacle is detected, the ultrasonic sensor 

measures the distance, and if it falls below a critical 

threshold, the system activates the buzzer and adjusts the 

lighting. In case of driver drowsiness or alcohol detection, 

an alert is triggered to notify the driver and emergency 

contacts via the GSM module. The vibration sensor helps 

detect accidents, and when a crash is identified, the while 

the GSM module sends an alert message to a predefined 

contact with the vehicle's GPS location. 

 

The lighting control system is designed to optimize 

visibility by adjusting brightness based on environmental 

conditions and obstacle proximity. The entire system is 

powered by a 9V battery, ensuring it remains operational 

even in case of power failure. The working diagram 

visually represents how these components interact in real 

time to create a proactive safety mechanism that enhances 

driver awareness and accident prevention. 

1. Development board Arduino Uno: 

 

 

 

1. Microcontroller Board : Arduino Uno is an open- 

source microcontroller board based on the ATmega328P 

chip. It has 14 digital input/output pins, 6 analog inputs, 

and operates at 5V. 

 

2. Programming and Connectivity : It can be 

programmed using the Arduino IDE via a USB 

connection. It supports C/C++ and has built-in libraries 

for easy interfacing with sensors and modules. 

 

3. Versatile Applications :Arduino Uno is widely used 

in embedded systems, robotics, automation, IoT, and 

sensor-based projects due to its ease of use and 

compatibility with various electronic components. 

 

Power Supply and Performance : It can be powered 

through USB or an external 9-12V power source, making 

it suitable for both portable and permanent applications. 

It has a 16 MHz clock speed, ensuring efficient 

processing for real-time task 

 

2. Communication devices: 

 

 

 

 

 

 

 

 

 

 

 

Data Communication: The ESP8266 connects to a 

GSM module, typically via UART communication. The 

GSM module has a SIM card for cellular data access. 

Internet Connectivity: Once connected, the ESP8266 

can access the internet through the GSM module. It can 

http://www.ijsrem.com/


International Journal of Scientific Research in Engineering and Management (IJSREM) 
Volume: 09 Issue: 04 | April - 2025 SJIF Rating: 8.586 ISSN: 2582-3930 

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM43642 | Page 3 

 

 

 

send and receive data from a central server or cloud 

platform for real-time monitoring and control. 

 

Remote Control: Smart irrigation systems can be 

controlled remotely via SMS or through a web 

interface hosted by the ESP8266. Users can change 

irrigation schedules, turn the system on or off, or 

receive system status updates. 

 

Data Logging: The ESP8266 can log sensor data and 

upload it to a central server for historical analysis and 

decision-making. This data may include soil moisture 

levels, weather forecasts, and irrigation schedules. 

 

Energy Efficiency: To conserve power in remote 

areas, the ESP8266 and GSM module can be 

configured to enter sleep mode when not in use. 

 

Scalability: GSM connectivity makes smart irrigation 

systems more versatile and suitable for remote 

locations where Wi-Fi or wired internet. 

 

Notifications: The system can send SMS or push 

notifications to users for alerts, such as low soil moisture 

or system malfunctions. Users can be informed of 

important events in real-time. 

 

We can control and monitor the smart irrigation system 

using GSM from all over India. 

 

Advantages: 

Enhanced Safety: Detects obstacles and provides real- 

time alerts to prevent collisions. 

Accident Prevention: Uses eye blink and alcohol sensors 

to detect drowsiness and intoxication. 

Emergency Communication: GSM module enables quick 

alerts for immediate assistance. 

Improved Visibility: Easy Installation: Automatic 

lighting control ensures better vision in low-light 

conditions. 

Human Error Reduction: Smart monitoring helps 

minimize driver mistakes and improve reactions. 

Energy Efficiency: Low power consumption makes it an 

eco-friendly and cost-effective solution. 

Versatile Application: Compatible with various vehicle 

types for broader usability. 

Simple setup process allows hassle-free integration into 

existing systems. 

Disadvantages: 

Sensor Limitations: Ultrasonic and vibration sensors 

may have reduced accuracy in extreme conditions. 

Power Dependency: Requires a stable power source, 

which may be challenging in remote areas. 

False Alerts: Environmental factors can sometimes 

trigger unnecessary warnings. 

Maintenance Needs: Regular calibration and upkeep 

are essential for accurate performance. 

Cost of Components: Some advanced sensors and 

GSM modules can increase project costs. 

Integration Challenges: Compatibility with different 

vehicle models may require modifications. 

Network Issues: GSM module functionality depends 

on network availability in certain areas. 

 

Literature Review: 

 

The development of accident detection 

systems for vehicles has evolved significantly over the 

years, incorporating various technologies to enhance 

accuracy, response time, and efficiency. 

Between 2015 and 2017, the focus was 

primarily on integrating basic sensors with 

microcontrollers to detect accidents. 

From 2018 to 2020, advancements in IoT 

and cloud computing began to reshape accident 

detection systems. 

Between 2021 and 2023, artificial intelligence 

and computer vision significantly improved the 

accuracy of accident detection. 

In 2024 and 2025, the focus has shifted toward 

deep learning models that not only detect accidents but 

also predict potential crashes before they happen. With 

the advent of 5G, accident detection systems now have 

real-time connectivity, improving emergency response 

times significantly. 

 

Conclusion: 

 

The Collision Mitigation and Lighting Control 

System successfully integrates multiple sensors and 

microcontrollers to enhance vehicle safety. By utilizing 

ESP32-CAM and NodeMCU ESP8266, the system 

provides real-time monitoring and alert mechanisms to 
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prevent accidents. The ultrasonic sensor detects obstacles 

and assists in collision avoidance, while the vibration and 

alcohol sensors help identify unsafe driving conditions. 

Additionally, the eye blink sensor ensures driver alertness, 

and the buzzer and GSM module provide timely alerts and 

emergency notifications. 

This project demonstrates the feasibility of using 

IoT-based embedded systems for intelligent vehicle safety 

solutions. Future improvements may include AI-based 

image processing for advanced driver assistance, GPS 

integration for location-based alerts, and cloud 

connectivity for data storage and remote monitoring. 

Overall, this project contributes to improving road 

safety and reducing accidents through smart automation 

and real-time alerts. 
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