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Abstract

The Vehicle Accident Detection and Prevention System is an advanced safety mechanism designed to reduce road
accidents and ensure prompt emergency response. The system integrates real-time sensors, GPS, and Al-based
analytics to monitor vehicle speed, driver behavior, and environmental conditions. Accident prevention features
include collision warning systems, lane departure alerts, and drowsiness detection. In case of an accident, the
system automatically detects the impact and sends emergency alerts with location details to authorities and nearby
medical services. This technology enhances road safety by minimizing human errors and ensuring rapid assistance
in critical situations.
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Introduction

With the increasing number of vehicles on the road, accidents have become a major concern. Many accidents
result in severe injuries or fatalities due to delayed response times from emergency services. To address this issue,
a Vehicle Accident Detection System with GPS and GSM technology has been developed. This system ensures
that immediate assistance is provided to victims by notifying their family members and emergency services.

Problem Statement

Accidents on highways and urban roads often go unreported in time, leading to delayed medical attention. The
major causes of such accidents include rash driving, intoxicated driving, and lack of proper emergency
communication systems. This project aims to develop a system that detects accidents and notifies relevant
authorities instantly.

Design and Components

The project consists of an accident detection unit installed in the front and rear bonnets of the vehicle. The system
includes the following components:

e MAX232
e  Transformer

e  Power supply

e Keypad
e  Buzzer
e Relay

¢ GSM modem
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GPS modem

e LCD display
e  89s51 microcontroller
e  Limit switches

e  Metal plates

Design and Components of the Accident Detection System

The accident detection system is designed to be installed in both the front and rear bonnets of a vehicle. This
system aims to detect collisions and alert the necessary authorities or individuals using a combination of sensors,
communication modules, and microcontroller-based control logic.

Key Components and Their Functions

1. MAX232

e A communication interface IC used to convert TTL (Transistor-Transistor Logic) voltage levels
to RS232 voltage levels and vice versa.

e Essential for serial communication between the microcontroller and external modules like the
GSM modem.

2. Transformer

e Converts the high-voltage AC power supply to a lower voltage suitable for the system's
components.

o  Works alongside rectifiers and regulators to ensure a stable DC power supply.
3. Power Supply
e Provides the necessary electrical power to all system components.

e  Typically consists of a transformer, rectifier, voltage regulator, and filtering capacitors to ensure
a stable DC output.

e Allows user input for system configuration, emergency alerts, or resetting the device.

e Can be used by the driver or passenger to manually trigger alerts if needed.

e An audio alarm that activates in case of an accident.

e Helps alert nearby people and rescue teams about the crash.

e An electrically operated switch used to control higher power devices.

e Can be used to activate emergency lighting, alarms, or even disconnect the vehicle's power in
case of a severe crash.

7. GSM Modem
e A module that enables the system to send SMS alerts in case of an accident.

e Sends a message to emergency contacts or authorities with location details.
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8. GPS Modem
e  Provides real-time location data.
e Helps emergency services locate the accident site accurately.
9. LCD Display
e Displays system status, warnings, or user inputs.
e Can show location coordinates or alert messages when the system detects a crash.
10. 89s51 Microcontroller
e The brain of the system, which processes input from sensors and executes programmed instructions.
e  Controls communication with the GSM, GPS, and other peripherals.
11. Limit Switches
e Detects physical impact or pressure changes during an accident.
e Sends signals to the microcontroller to trigger emergency alerts.
12. Metal Plates
o Installed in the front and rear bonnets to detect severe impacts.

o  Works with the limit switches to sense collisions effectively.

Working Principle

The accident detection system uses metallic plates positioned apart inside the car’s bonnet. When the vehicle
collides with another object, these metal plates come into contact, sending a signal to the microcontroller, which
then activates a buzzer.

If the driver determines that the accident is minor, they can press a function key to cancel the emergency
notification. However, if the driver is unable to respond, the system will automatically send an SMS to the driver’s
family and emergency services, providing the vehicle’s location using GPS coordinates.

e  When a collision occurs, the limit switches and metal plates detect the impact.
e  The microcontroller (89s51) processes this input and activates the buzzer to alert people nearby.

e The GSM modem sends an SMS alert with location details obtained from the GPS modem to predefined
emergency contacts.

e The LCD display shows real-time system status and messages.

Accident Alert SMS
The SMS sent by the system contains the following details:
e Message: "Accident has occurred"

e Longitude and Latitude: Precise location coordinates for emergency responders.

Alcohol Detection Feature in the Accident Detection System

An additional feature of this system is the inclusion of an alcohol sensor. The sensor, placed on the steering wheel,
detects alcohol levels in the driver’s breath. If alcohol consumption is detected above the permissible limit, an
SMS alert is sent to the vehicle owner, including the location details.
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To enhance road safety, the system includes an alcohol detection feature, which helps prevent drunk driving and
reduces the risk of accidents. This feature is integrated into the vehicle and works by continuously monitoring the
driver’s breath for alcohol levels.

Working Principle
1. Placement of the Alcohol Sensor

e The alcohol sensor is strategically placed on the steering wheel to detect alcohol levels in the
driver’s breath.

e  When the driver breathes naturally while holding the steering wheel, the sensor captures the
breath sample.

2. Detection of Alcohol Levels
e The sensor measures the concentration of alcohol in the driver’s breath.

e If the detected Blood Alcohol Content (BAC) exceeds the legally permissible limit, the
system triggers an alert.

3. Automatic Alerts and Notifications

e Ifalcohol consumption is detected above the threshold, the system immediately sends an SMS
alert to the vehicle owner or a registered emergency contact.

o The message includes real-time location details, obtained via the GPS module, ensuring quick
action.

4. Preventive Actions

e The system can be programmed to disable vehicle ignition if alcohol is detected before starting
the car.

e If alcohol is detected while driving, the system may sound an alarm (buzzer) and notify
authorities or emergency contacts.

Components Used for Alcohol Detection
1. Alcohol Sensor (MQ-3 or MQ-135)
e A gas sensor designed to detect alcohol vapors in the breath.
e [t provides an electrical signal proportional to the alcohol concentration detected.
2. Microcontroller (89s51)

e Processes the sensor’s data and determines whether the alcohol level exceeds the permissible
limit.

e Ifnecessary, it triggers alerts and controls vehicle actions.
3. GSM Modem

e Sends SMS alerts to the vehicle owner or emergency contacts in case of alcohol detection.
4. GPS Modem

e Provides the location details to be sent in the SMS alert.
5. Buzzer

e  Sounds an alarm if alcohol is detected while driving.
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6. Relay Module (Optional)

e Can be used to disable vehicle ignition, preventing the driver from starting the car while
intoxicated.

Advantages of the Alcohol Detection Feature
e Prevents Drunk Driving: Ensures the driver is sober before allowing vehicle operation.
e Real-time Monitoring: Alerts the owner or concerned authorities in case of alcohol detection.
e Enhanced Safety: Reduces the chances of alcohol-induced accidents.
e Automatic Emergency Response: Helps track and respond to incidents quickly using GPS data.

By integrating this feature with the accident detection system, the vehicle becomes safer, helping to prevent
accidents caused by impaired driving.

Advantages and Applications
1. School Transport Safety: The system can be implemented in school buses to ensure student safety.

2. Corporate Vehicle Monitoring: It can be used in company-owned vehicles to enhance driver
accountability.

3. Emergency Response Enhancement: Authorities can be notified immediately, reducing response time
and saving lives.

Future Developments in the Accident and Alcohol Detection System
Future improvements to the system could include:
e  Vehicle Parameter Monitoring: Detecting overheating or LPG gas leakage.

e Emergency Calling Feature: Automatically dialing emergency contacts if the vehicle deviates from a
predefined route.

To further enhance vehicle safety and accident prevention, future improvements to the system could include
additional monitoring features and emergency response mechanisms. These enhancements would provide real-
time alerts for potential hazards and improve response times during emergencies.

1. Vehicle Parameter Monitoring

This feature would allow the system to continuously monitor critical vehicle parameters, helping prevent accidents
caused by mechanical failures or hazardous conditions.

a) Overheating Detection
e  Sensors placed near the engine would monitor temperature levels.
e If'the engine exceeds a safe operating temperature, the system would:
e Display a warning on the LCD screen.
e Trigger a buzzer to alert the driver.

e Send an SMS alert to the vehicle owner or service center, ensuring prompt maintenance.
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e Prevents engine damage and reduces the risk of vehicle fires.
b) LPG Gas Leakage Detection

e For vehicles running on LPG (Liquefied Petroleum Gas), an LPG sensor could be added to detect gas
leaks.

e Ifaleak is detected:
e The system would trigger an alarm to warn the driver and passengers.
e Send an SMS alert to the vehicle owner or emergency contacts.
e  The relay module could automatically shut off the gas supply to prevent explosions.

e Enhances safety by preventing gas-related accidents.

2. Emergency Calling Feature
This feature would ensure quick response in case of a deviation from a predefined route or an emergency situation.
a) Automatic Route Deviation Alert

e The GPS module would track the vehicle’s location in real time.

e If the vehicle deviates from a predefined safe route (e.g., a taxi taking an unexpected path or a truck
straying from its designated road), the system would:

o Send an SMS alert with the location to the registered emergency contacts.
e Trigger an automatic call to the vehicle owner or emergency services.
e Helps prevent vehicle theft, hijacking, or dangerous route changes.
b) Automatic Emergency Calling

e In case of an accident or unusual vehicle behavior, the system could automatically dial emergency
contacts.

e  Apre-recorded voice message could inform the responder about the incident type and location.

e If combined with voice recognition or Al, the driver could also give verbal commands like “Call for
help” in an emergency.

o  Ensures faster medical and rescue response, potentially saving lives.

Benefits of Future Developments
e Enhanced Vehicle Safety: Detects mechanical failures before they become critical.
e Improved Emergency Response: Faster reaction to route deviations and accidents.
e Real-time Monitoring: Ensures constant tracking of vehicle health and driver safety.

e Accident and Theft Prevention: Reduces risks related to gas leaks, overheating, and unauthorized vehicle
movement.

By integrating these advanced features, the system would become a comprehensive vehicle safety and monitoring
solution, further reducing road accidents and improving emergency assistance.
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Conclusion

The Vehicle Accident Detection and Prevention System is an innovative solution to reduce road fatalities by
ensuring timely assistance. By integrating GPS and GSM technologies with microcontroller-based accident
detection, this project enhances road safety and provides immediate emergency response.
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