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Abstract- This accident alert system combines the power of an
ADXL335 accelerometer, NEO-6M GPS module, and SIM7020
GSM module to create a robust safety net for drivers. In the
unfortunate event of a crash, the accelerometer detects the impact,
triggering the GSM module to instantly place a call to the pre-
defined emergency number. At the same time, the system sends a
comprehensive SMS with exact position coordinates and a link to
Google Maps, allowing emergency personnel to respond quickly
and precisely. It is not just a project; it's a lifesaver on the road,
prioritizing rapid communication and location accuracy during
critical moments.

Keywords- Accident detection, alert system, Accelerometer, GSM,
Accelerometer, Android application, GPS

l. INTRODUCTION

The frequency of accidents has sharply increased in the modern era.
The usage of cars and motorbikes has increased as a result of jobs,
which raises the danger of speeding-related accidents. People are
being put in danger by driving too fast, and since there are no cutting-
edge procedures available, the number of accidents cannot be
reduced. This report presents a way to lower the nation's accident rate.
Systems for automatically detecting and alerting to accidents are
introduced. The major goal is to reduce the number of accidents by
employing wireless communications technologies to send a message
to the police station, hospital, and registered mobile. The registered
mobile phone gets notified via the GSM module sooner when an
accident occurs in a city or anywhere else. The Arduino, which
facilitates the transmission of messages to other devices inside the
system, is its fundamental component. The GSM module will notify
the registered phone and set off the vibration

sensor in the event of an accident. The GPS gadget can be used to
locate the position of the accident scene.
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Using GSM and GPS modules, the proposed system will determine
whether an accident has happened and use registered cell numbers
and nearby medical facilities to learn the location of the incident. The
location can be transmitted via a tracking system to cover the area's
geographic coordinates. One of the main modules in the system, the
vibration sensor, can identify the accident.

1. LITERATURE REVIEW

Accident detection and alert systems, crucial in various
domains, have undergone extensive exploration and
innovation.  Researchers have investigated diverse
methodologies, including sensor-based systems, machine
learning, and IoT integration, to develop effective solutions.
Studies by Chen et al. (2018) and Kumar et al. (2020)
emphasized sensor technologies like accelerometers,
gyroscopes, GPS, and cameras for real-time accident detection
based on vehicle dynamics and deviations. Liang et al. (2019)
and Zhang et al. (2021) have highlighted the effectiveness of
machine learning and computer vision in improving accident
detection accuracy using pattern recognition and anomaly
detection. Patel et al. (2019) and Park et al. (2021)
demonstrated the significance of IoT and connectivity for data
collection, analysis, and swift alerts in smart city
environments. Evaluation metrics such as accuracy,
sensitivity, and response time, as highlighted by Lee et al.
(2017) and Wang et al. (2020), are crucial for assessing system
performance, revealing varying effectiveness and challenges
related to false alarms. Addressing reliability, scalability, and
privacy concerns, as discussed by Liu et al. (2022) and Kim et
al. (2023), presents ongoing challenges, necessitating
improved sensor tech, algorithms, and standardized protocols
for future advancements. In conclusion, the literature
underscores the multidimensional nature of accident detection
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systems, emphasizing technology integration, performance
evaluation, and the need for continual innovation to enhance
these systems' efficacy and adoption across diverse contexts.

Start

»
Lg

h A

Initialize the system

h A

| Get the Accelerometer and sensor data

If the threshold
value is reached

If Reset button is
pressed

Call predefined mobile number and send
SMS alert includimg GPS co-ordinates

v

Fnd

Alert driver through Buzzer

Display Magnitude on LCD

Delay for 15 Seconds

Power Supply

Y

LCD Display

ARDUINO UNO .
SIMS00
R3 GSM Module

Buzzer

i

ADXL335

Accelerometer

NEO-6M

GPS Module

g

Push Button

1. METHODOLOGY

Fig:1 Flow chart of Accident alert system

Fig:2 Block Diagram of Accident alert system

The methodology for developing an "Accident Detection and Alert
System" using GSM, GPS, accelerometer, and Arduino Uno involves
a systematic approach across various phases. Initially, defining the
project's objectives and scope is crucial, outlining the system's goals
utilizing these specific components and intended applications, such
as vehicle or personal safety. Conducting a targeted literature review
focused on GSM-based communication, GPS positioning,
accelerometer-based impact detection, and Arduino Uno applications
in similar systems is pivotal. This step aims to gather insights into
these technologies' integration for accident detection, alert systems,
and their evaluation metrics. The subsequent phase involves system

design and planning, outlining the architecture and components of the
system. It includes planning for GSM module integration, GPS data
acquisition, accelerometer-based impact sensing, and the Arduino
Uno as the central processing unit for system operation. Data
collection and preparation will revolve around acquiring relevant
datasets compatible with the Arduino Uno and preprocessing this data
for model development. Given the constraints of the Arduino Uno,
the data may need to be tailored for compatibility. Model
development and implementation encompass designing algorithms
for accident detection using the accelerometer data, integrating GPS
for location tracking, and utilizing GSM for immediate alert
notifications in case of an accident. The implementation phase will
involve programming the Arduino Uno to operate and synchronize
these functionalities effectively. Testing and evaluation will assess the
system's performance in simulated scenarios and real-world data,
considering the limitations of the Arduino Uno's processing
capabilities. Metrics such as accuracy, response time, and reliability
of alert notifications will be key factors in the evaluation. Iterative
improvements will focus on refining the system's algorithms and
functionalities based on testing outcomes and user feedback,
optimizing its accuracy and responsiveness. Documentation and
reporting will involve detailed documentation of the entire project
process, including methodologies, challenges faced, adaptations
made, and recommendations for future improvements using this
specific hardware setup. The deployment will consist of integrating
the finalized system, including GSM, GPS, accelerometer, and
Arduino Uno, ensuring seamless functionality and conducting
demonstrations to showcase its effectiveness in accident detection
and alerting. Post-implementation evaluation will involve continuous
monitoring of the system's performance post-deployment, gathering
user feedback, and addressing any operational issues that may arise
with this specific hardware configuration. This methodology aligns
with utilizing GSM, GPS, accelerometer, and Arduino Uno
components, providing a structured approach to developing an
Accident Detection and Alert System while considering the
capabilities and limitations of this specific hardware setup.
Adjustments and refinements will be made at each stage based on the
project's requirements and constraints.

V. ARCHITECTURE
Fig:3 Architecture of Accident alert system

Arduino UNO: The Arduino Uno is a popular open-source
microcontroller board designed for electronics projects.
Developed by the Italian company Arduino, it features an
ATmega328P microcontroller, digital and analog input/output
pins, USB connectivity for programming and power, and a user-
friendly integrated development environment (IDE). The board
is widely used for prototyping and creating a variety of projects,
including robotics, home automation, and interactive gadgets. Its
simplicity, affordability, and large community support make it a
preferred choice for beginners and experienced makers.

ADXL335 Accelerometer: The ADXL335 is a small, low-
power, three-axis accelerometer sensor developed by Analog
Devices. It is commonly used to measure acceleration in
electronic projects and devices. The sensor can detect changes
in acceleration along the X, Y, and Z axes and provides analog
output signals proportional to the acceleration. With its compact
size and simple interface, the ADXL335 is frequently employed
in applications such as motion detection, tilt sensing, and
orientation tracking in various electronic projects and
prototypes.

NEO-6M GPS Module: The NEO-6M GPS Module is a compact
and cost-effective global positioning system (GPS) module
commonly wused in electronic projects and navigation
applications. Manufactured by u-blox, this module provides
accurate positioning information by receiving signals from GPS
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satellites. It features a small form factor, low power
consumption, and simple interface, making it suitable for a wide
range of applications such as vehicle tracking, location-based
services, and outdoor navigation systems. The NEO-6M GPS
Module typically communicates with microcontrollers or other
devices through serial communication, providing real-time
latitude, longitude, altitude, and time data for precise location
tracking.

SIM800 GSM Module: The SIM800 GSM Module is a versatile
communication module designed for facilitating GSM (Global
System for Mobile Communications) connectivity in electronic
devices. Manufactured by SIMCom, this module enables
devices to send and receive data, make calls, and send text
messages over GSM networks. It operates on the 2G network
and supports quad-band frequencies, making it compatible with
various GSM networks worldwide. The SIM800 module
features serial communication for interaction  with
microcontrollers or other embedded systems. Its compact size
and low power consumption make it suitable for applications
such as loT (Internet of Things) devices, remote monitoring
systems, and other projects requiring GSM connectivity for data
transmission and communication

V. RESULT AND DISCUSSION

The successful implementation of the Accident Alert System
underscores the effectiveness of combining accelerometer, GPS, and
GSM technologies for enhancing road safety and emergency response
capabilities. The integration of these components provides a
comprehensive approach to accident detection and alerting,
addressing the critical need for timely response in emergency
situations. The accelerometer's role in filtering and detecting genuine
accidents is pivotal to the system's reliability. Its continuous
monitoring allows for a nuanced analysis of vehicle motion, ensuring
that alerts are triggered only in the presence of significant
acceleration changes indicative of a potential collision.

The GPS module's contribution to accurate location data is invaluable
for emergency response. The ability to precisely pinpoint the accident
location enhances the efficiency of rescue operations, particularly in
scenarios where immediate assistance is required.

The GSM module's role in communication is fundamental to the
system's functionality. Its widespread network coverage ensures that
accident alerts can be transmitted effectively, regardless of the
vehicle's location. This feature is particularly crucial in remote areas
where accidents may occur with limited access to traditional
communication networks.

Fig:4 Result (LCD Display output)
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Fig:5 Result SMS alert with GPS Co-ordinate
VI. CONCLUSION

The Accident Alert System, incorporating accelerometer, GPS, and
GSM modules, represents a significant advancement in the realm of
road safety and emergency response. Through successful
implementation and testing, the system demonstrated its efficacy in
detecting accidents in real-time and promptly notifying relevant
parties. The integration of these technologies addresses the crucial
need for rapid and accurate response mechanisms in emergency
situations.

The
results
affirm
the
system's

capability to discern genuine accidents by

leveraging the
accelerometer to monitor and analyze changes in vehicle acceleration.
This feature minimizes false positives, ensuring that alerts are
triggered only in instances of actual emergencies. The continuous
monitoring provided by the accelerometer enhances the system's
reliability as a real-time accident detection solution.

Future scope: Future developments for the Accident Alert System
could involve incorporating machine learning for smarter accident
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detection, exploring advanced communication protocols, and
focusing on user interface enhancements, power optimization, and
extensive field testing for broader adoption and regulatory
compliance.
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