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Abstract: This research paper explores the development of a compact and automated Vehicle Accident Alert System to enhance
road safety and emergency response. Centered on the Arduino Nano platform, the system integrates the ADXL335 accelerometer
sensor, GPS Neo-6M module, and SIM800L GSM unit. By continuously monitoring acceleration across three axes, the system
uses proportional threshold logic to distinguish between regular vehicle movements and sudden forceful impacts, which typically
indicate an accident. Upon exceeding the defined threshold value, the device immediately registers the event as a probable
accident, ensuring quick and reliable detection while minimizing false positives. Following accident detection, the GPS Neo-6M
initiates a real-time location scan, acquiring accurate vehicle coordinates within seconds. These coordinates are then efficiently
embedded in an automated SMS alert triggered by the SIM80OL GSM module. The message, structured with proportional
urgency, is sent to several pre-configured emergency contacts, greatly increasing the chances of rapid assistance. An on-board
buzzer provides instant feedback to passengers and bystanders, while a manual reset button offers user control, preventing
repeated or unnecessary alerts. Through proportional integration of hardware and algorithms, the system achieves a balanced
combination of affordability, portability, and reliability. Benchmarked tests have confirmed high accuracy in accident detection,
successful transmission of alert messages, and swift response times. The scalable design permits easy installation in various
vehicle types, making this solution beneficial especially for highways, remote regions, and urban zones where enhanced
emergency reporting is essential. This project demonstrates the potential of embedded systems in addressing real-world safety
challenges through proportional decision-making and multi-sensor communication.

Keywords: Vehicle Accident Detection, ADXL335 Accelerometer, GPS Neo-6M Module, SIM800L GSM Module, Arduino Nano,
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L. INTRODUCTION

Modern transportation demands real-time crash detection and instant response. The represented system offers an intelligent solution
for automated accident recognition and notification leveraging embedded hardware and wireless communication.

Road safety is a critical concern worldwide, with vehicle accidents leading to severe injuries, fatalities, and substantial economic
losses each year. Proportionally, rapid identification and response to accidents are essential elements in reducing casualty rates and
improving post-accident outcomes. Despite the advancements in vehicular technology, the lack of automated, proportional alert
systems in most vehicles contributes significantly to delays in emergency response, particularly on highways and remote roads
where prompt human assistance is often unavailable. The proposed Vehicle Accident Alert System introduces a proportional,
sensor-driven approach to accident detection and notification. Utilizing the ADXL335 accelerometer sensor, the system monitors
acceleration shifts across all three axes, applying a proportional threshold logic to distinguish normal vehicle vibrations from the
sudden, high-magnitude shocks indicative of collisions. This proportional method ensures that only impacts consistent with accident
scenarios trigger the alert sequence, improving reliability and minimizing false notifications. The integration of the GPS Neo-6M
module enables proportional and real-time location tracking, while the SIM80OL GSM module guarantees proportional
communication by instantly transmitting location-based SMS alerts to multiple emergency contacts. By leveraging these
proportionally selected components in a compact Arduino Nano-based platform, the system offers a cost-effective, scalable, and
highly responsive solution to enhance vehicle safety. Its practical proportionality extends to user interaction as well, with the
inclusion of a buzzer for on-site awareness and a reset button to allow occupant control over system status. Real-world testing has
validated the system’s proportional detection accuracy, quick notification delivery, and adaptability to various vehicle environments,
demonstrating its strong potential to save lives through timely action and improved emergency communication.
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A. System Components

The Vehicle Accident Alert System is constructed with proportionally chosen, reliable hardware modules that collectively deliver
real-time accident detection and rapid notification. At its core, the Arduino Nano microcontroller proportionally manages data
acquisition, process flow, and module interaction. The ADXL335 accelerometer sensor serves as the system’s primary proportional
input, continuously monitoring acceleration variations along the X, Y, and Z axes. By applying proportional threshold logic to the
sensor’s outputs, only significant and abrupt motion—consistent with a collision—initiates the accident alert sequence, thereby
optimizing detection accuracy and reducing false positives.

Complementing this detection approach is the proportional integration of the GPS Neo-6M module and SIM800L GSM module.
The GPS Neo-6M module provides real-time, proportional location tracking, ensuring that every accident event is logged with
precise latitude and longitude data. Simultaneously, the SIM800L GSM module transmits these critical details in a proportional and
efficient manner via SMS to pre-configured emergency contacts, enabling quick assistance. The inclusion of a buzzer for instant
acoustic alerts and a manual reset button for proportional user control rounds out the system, supporting both automated and
occupant-driven responses. This proportional assembly of components ensures the solution remains affordable, scalable, and
effective for broad vehicle safety applications.
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Figure 1: Smart Road Safety and Emergency Response System

1. METHODOLOGY
The methodology of the proposed Vehicle Accident Alert System is anchored in the proportional use of integrated sensors and
microcontroller logic to maximize detection accuracy while minimizing false triggers. The Arduino Nano microcontroller
proportionally collects continuous analog data from the ADXL335 accelerometer across X, Y, and Z axes. Through proportional
threshold-based algorithms, the system evaluates real-time acceleration values; only when the detected acceleration surpasses a pre-
defined, proportionally set threshold—indicative of a potential collision—the Arduino executes the accident detection protocol.
Within this protocol, the GPS Neo-6M module is proportionally activated to immediately obtain precise vehicle location
coordinates. The Arduino then proportionally synthesizes these coordinates and constructs an automated SMS message. The
SIM800L GSM module proportionally transmits this message to multiple emergency contacts, ensuring timely delivery through a
mobile network. Parallel to this, the system proportionally activates the buzzer for local alerting and monitors the manual reset
button for user intervention. This proportional combination of hardware detection and software-driven logic guarantees that the
system responds swiftly, accurately, and only under authentic accident conditions, providing robust safety coverage for vehicle
occupants.
1. RESULTS AND DISCUSSION

1) The system proportionally detected sudden impacts and collisions using the ADXL335 accelerometer, responding only when

accelerations crossed designated threshold values.
2) GPS Neo-6M module provided accurate, proportional location coordinates of the accident within seconds of detection.
3) SIM800L GSM module sent SMS alerts to emergency contacts in a timely and proportional manner, with location links for

rapid assistance.
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4) The buzzer activated immediately, successfully alerting passengers and nearby individuals after an accident event was
proportionally verified.

5) Manual reset button enabled users to proportionally manage the system, preventing unnecessary repeated alerts.

6) Benchmarked testing showed a high proportional accuracy in distinguishing real accident scenarios from normal bumps or
vibrations, minimizing false alarms.

7) The system’s proportional design allowed easy installation and adaptability for different types of vehicles.

8) Power consumption remained proportionally low, ensuring the device could operate continuously without draining vehicle
resources.

9) The integration of all modules resulted in a reliable, cost-effective, and scalable safety solution.

IV.  CONCLUSION
The proposed assembly promises robust, scalable vehicular accident monitoring with rapid emergency notification, setting a new
standard for affordable, deployable safety systems in automotive environments. Prospective improvements include integrating
additional biometric sensors and cloud-based analytics for enhanced utility.

V. FUTURE SCOPE
1) The Vehicle Accident Alert System can be proportionally enhanced by integrating advanced wireless technologies such as 0T-
based live data streaming or cloud connectivity, allowing real-time accident reports to central monitoring stations or emergency
services.
2) Proportionally intelligent algorithms, like machine learning models, can be added to differentiate more accurately between
genuine accidents and false triggers, improving detection precision.

3) Integration with vehicle onboard diagnostic (OBD) systems can provide additional proportional data—such as airbag
deployment, braking force, or speed at the time of collision—for more comprehensive emergency assessment.

4) The system can be proportionally scaled to support centralized databases for accident mapping, analytics, and resource
allocation for urban planners or highway authorities.

5) Additional features, such as automated voice calls to emergency contacts, camera-based accident footage recording, and
notification to nearby hospitals and police stations, can be proportionally implemented to increase the impact and usability of
the solution.

6) Proportionally designed mobile apps can be developed for users and emergency responders for easier alert verification, accident
location tracking, and communication.

7) Future versions may also support integration with wearable devices for two-wheeler and pedestrian safety, further broadening
the scope and social impact of the system.
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