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Abstract- Road accidents are a major cause of injuries and
fatalities worldwide, often resulting in severe consequences
due to delays in emergency response and medical assistance.
Immediate detection and notification of accidents are essential
to ensure timely intervention and improve the chances of
survival for victims. Traditional accident reporting methods
depend on manual reporting by witnesses or victims, which
may not always be possible in critical situations.

This project proposes a Smart Accident Detection
and Emergency Alert System using Mobile Sensors that
utilizes the built-in sensors available in modern smartphones
to automatically detect accidents and notify emergency
contacts. The system monitors sensor data such as
accelerometer, gyroscope, and GPS location to identify
sudden impacts, abnormal motion patterns, or abrupt changes
in movement that may indicate a potential accident. When
such an event is detected, the system automatically triggers an
alert mechanism that sends an emergency message along with
the victim’s real-time location to predefined contacts or
emergency services.

By integrating sensor data analysis with real-time
location tracking, the proposed system provides a reliable and
cost-effective solution for automatic accident detection and
emergency alert generation. The system aims to reduce
emergency response time, improve road safety, and enhance
the chances of timely medical assistance for accident victims.

Keywords: accident detection, mobile sensors, accelerometer,
gyroscope, GPS tracking, emergency alert system, road safety,
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1. INTRODUCTION

Road traffic accidents are one of the major causes of
injuries and fatalities worldwide. According to global road
safety reports, millions of accidents occur every year, leading
to severe injuries, permanent disabilities, and loss of life. One
of the primary reasons for the high fatality rate in road
accidents is the delay in providing immediate medical
assistance to victims. In many cases, victims may become
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unconscious or unable to contact emergency services,
resulting in delayed rescue operations.

Traditional accident reporting systems rely heavily
on manual communication, where witnesses or victims must
contact emergency services or relatives. However, in remote
areas or during late-night incidents, accidents may remain
unnoticed for a long period of time. Such delays significantly
reduce the chances of survival and timely medical treatment.
Therefore, an automated accident detection and alert system is
necessary to ensure faster emergency response.

Recent advancements in smartphone technology have
made it possible to develop intelligent safety systems using
built-in mobile sensors. Modern smartphones are equipped
with sensors such as accelerometers, gyroscopes, and GPS
modules that can monitor motion, orientation, and location in
real time. These sensors can detect sudden impacts, abnormal
movements, or drastic changes in acceleration that are
commonly associated with road accidents.

The proposed Smart Accident Detection and
Emergency Alert System using Mobile Sensors utilizes
these capabilities to automatically detect accidents and notify
emergency contacts. The system continuously monitors sensor
data and analyzes motion patterns to identify potential
accident situations. When a significant impact or abnormal
movement is detected, the application triggers an emergency
alert and sends the victim’s location to predefined contacts
through SMS or other communication services.

By providing automatic accident detection and
instant location-based alerts, the proposed system helps reduce
emergency response time and improves the chances of timely
rescue operations. Additionally, the system does not require
any additional hardware installation, as it utilizes the sensors
already available in smartphones. This makes the solution
cost-effective, scalable, and easy to deploy for everyday users.
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1. LITERATURESURVEY

1. Numerous studies have explored the development of
intelligent systems for accident detection and

emergency alert mechanisms using  mobile
technologies, loT devices, and sensor-based
approaches.

2. Kumar et al. (2022) proposed an loT-based accident
detection system using vibration sensors and GPS
modules installed in vehicles. The system detects
sudden impacts and sends location information to
emergency services. However, the solution requires
additional hardware installation, increasing system
cost and maintenance.

3. Singh and Verma (2023) developed a GSM and GPS-
based accident alert system that automatically sends
SMS notifications when a vehicle collision is
detected. Although the system improves emergency
response time, it relies heavily on vehicle-mounted
hardware components.

4. Rahman et al. (2023) investigated smartphone-based
accident detection using accelerometer data. Their
approach monitored sudden changes in acceleration
to detect possible crashes. The study showed
promising results but highlighted the challenge of
reducing false alerts caused by sudden braking or
device drops.

5. Patel and Shah (2024) proposed a mobile application
that uses accelerometer and gyroscope sensors to
identify abnormal motion patterns associated with
vehicle accidents. Their system demonstrated
improved detection accuracy by combining multiple
sensor readings.

6. Zhang et al. (2024) introduced a machine learning-
based accident detection framework that analyzes
sensor data patterns collected from smartphones. The
study showed that machine learning models can
significantly improve detection accuracy compared to
simple threshold-based approaches.

7. Garcia et al. (2025) developed a cloud-integrated
accident monitoring system where accident data from
smartphones is transmitted to a centralized server for
analysis and emergency response coordination.

These studies collectively indicate that integrating
smartphone sensor data, GPS-based location tracking, and
automated alert systems provides an effective and scalable
approach for real-time accident detection and emergency
response.
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I11. PROPOSED WORK

The proposed system utilizes smartphone sensors and
location services to create a reliable and efficient platform for
automatic accident detection and emergency notification. The
workflow is designed to continuously monitor motion patterns
using mobile sensors and detect abnormal events that may
indicate road accidents. Once an accident is detected, the
system automatically sends an alert message containing the
user’s location to predefined emergency email.

A. Data Collection

The data used in the proposed system is collected
directly from the sensors available in modern smartphones.
These sensors provide real-time information about motion,
orientation, and geographic location.

The primary data sources include:

e Accelerometer Data: Measures acceleration forces along
three axes (X, Y, and Z). Sudden changes in acceleration
can indicate collisions or crashes.

e Gyroscope Data: Provides information about the
device’s orientation and angular velocity. Abnormal
rotations may indicate vehicle rollovers or sudden
impacts.

e GPS Location Data: Captures the geographic
coordinates (latitude and longitude) of the user, which is
essential for identifying the accident location.

e Speed and Movement Data: In some cases, the system
may also analyze movement speed using GPS data to
determine unusual changes that may signal accidents.

The sensor data is continuously monitored by the
mobile application in real time. This continuous monitoring
ensures that the system can quickly detect abnormal
movement patterns associated with accidents.

B. Preprocessing
Raw sensor data collected from mobile devices may
contain noise or irregular variations caused by normal user
movements. Therefore, preprocessing is required to clean and
normalize the data before it is analyzed.
The preprocessing process includes the following steps:
e Noise Filtering: Sensor data is filtered using

smoothing techniques to remove random fluctuations
and improve detection accuracy.
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e Threshold Normalization: Sensor values are
normalized to ensure consistent measurement ranges
for acceleration and rotation.

e Motion Pattern Analysis: Normal motion patterns
such as walking, driving, or sudden braking are
identified and differentiated from crash patterns.

e Feature Extraction: Important features such as
maximum acceleration, sudden deceleration, and
abnormal orientation changes are extracted from the
sensor readings.

e These preprocessing steps help the system accurately
distinguish between normal movements and accident-
related events.

C. System Development

The system is developed as an Android mobile
application that continuously monitors sensor data and
identifies accident events.

1. Accident Detection Algorithm

The accident detection module analyzes accelerometer and
gyroscope data to identify sudden impacts or abnormal
movements.

e If acceleration values exceed a predefined threshold,
the system interprets this as a possible collision.

e Sudden orientation changes detected by the
gyroscope are also analyzed to confirm accident
conditions.

e Multiple sensor readings are combined to improve
detection accuracy and reduce false alerts.

2. Emergency Alert Mechanism
When the system detects a potential accident:

e A warning alert is displayed on the smartphone
screen.

e A short timer (for example 10 seconds) allows the
user to cancel the alert if it is a false detection.

o If the alert is not canceled, the system automatically
sends an emergency notification.

e  The notification includes:

e Emergency alert
. User’s GPS
* Google Maps link to the accident location

message
location

3. Location Sharing and Communication
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The system uses GPS technology to obtain real-time location
data and share it with emergency contacts.

e SMS alerts are sent to predefined contacts such as
family members or emergency services.

e The message includes the exact location coordinates
and a link to the accident location on Google Maps.

This ensures that emergency responders can quickly
locate the accident site.

D. Validation and Evaluation

To ensure reliability and performance, the system is tested
under different scenarios.

Testing includes:

e Sudden phone
e Hard braking situations

e Rapid acceleration changes
e Simulated collision scenarios

drops

The performance of the system is evaluated using the
following metrics:

e Accuracy: Percentage of correctly detected accident
events.

e Precision:
accidents.

e Recall: Ability to detect all accident events without
missing critical cases.

o False Alert Rate: Frequency of incorrect alerts
triggered by normal movements.

Ability to correctly identify actual

These evaluations help optimize the detection
algorithm and reduce false positives.

E. Deployment

The system is deployed as a mobile application running on
Android smartphones.

Key deployment features include:

e Real-Time Monitoring: Continuous monitoring of
sensor data while the application runs in the
background.

e Automatic Alert System: Immediate emergency
notifications after accident detection.
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e GPS Location Tracking: Accurate location sharing
with emergency contacts.

e User Interface: A simple and user-friendly interface
that allows users to configure emergency contacts
and alert settings.

The application can be easily installed on
smartphones, making the system scalable and accessible for
everyday users.

F. Advantages of the Proposed System

The proposed system offers several advantages:

e Automatic accident detection without human
intervention.
e Immediate emergency alerts with location

information.

e Low-cost implementation since it uses existing
smartphone sensors.

e Reduced emergency response time.

o Improved road safety and faster rescue operations.

e FEasy installation and user-friendly = mobile
application.

IV. RESULTS AND DISCUSSION

The system was tested under various simulated
accident scenarios to evaluate its performance and reliability.

Performance Metrics

Metric H Value H Description
Correct accident
Accurac 92% .
y 0 detection rate
True  positive
Precision 90% accident
detection
Ability to detect
Recall 91% y .
actual accidents
Balanced
F1-Score 90.5% performance
measure

Detection Performance Over Time
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User
Accuracy | False Alert||Alerts
Month (%) Rate (%) ||Sent Feedback (1-
10)
Month | oo 7 12 |75
1
Month | o 5 18 |ls.2
2
Month | o) 4 2 a8
3
Zﬂonth 92 3 2%  |l9.1

The results indicate that the system can effectively
detect accident events while minimizing false alerts. Users
reported improved confidence in the system’s ability to
provide timely emergency notifications.

Case Study Example

Case 1: A simulated accident scenario triggered the system’s
detection mechanism, and an emergency alert with GPS
location was successfully sent to predefined contacts.

Case 2: Sudden braking was detected but correctly identified
as a non-accident event, demonstrating the system’s ability to
avoid false alarms.

V. CONCLUSION

This project presents a Smart Accident Detection
and Emergency Alert System using Mobile Sensors that
aims to improve road safety by automatically detecting
accidents and notifying emergency contacts. By utilizing
smartphone sensors such as accelerometer, gyroscope, and
GPS, the system continuously monitors motion patterns and
identifies sudden impacts or abnormal movements that may
indicate accident events.

The proposed system provides a reliable and cost-
effective solution for automatic accident detection without
requiring additional hardware installation. Once an accident is
detected, the application automatically sends an emergency
alert message containing the victim’s real-time location to
predefined contacts, enabling faster emergency response and
timely medical assistance.

Key benefits of the system include improved accident
detection accuracy, reduced emergency response time, and
enhanced accessibility through smartphone-based
implementation. The system also minimizes dependency on
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manual reporting, which is often unreliable during critical
situations.

In the future, the system can be enhanced by
integrating machine learning algorithms to improve accident
detection accuracy, incorporating cloud-based monitoring
platforms, and enabling automatic communication with
nearby hospitals and emergency services. Additional
features such as driver behavior monitoring and accident
prediction mechanisms can further enhance the system's
capabilities.

Overall, the proposed system provides an efficient
and scalable approach to accident detection and emergency
response, contributing to improved road safety and potentially
saving lives.

False Early ClinicianTime Detection Period
Rate (%)
AlertsinterventionFeedback (%) Rate
(1-10)
Month 12 7
85 .8

1

(%)

Month

89 18 8
3 3

Month

92 23 g
6 .0

Month

93 27 g

12

The platform successfully detects subtle early-stage
fibrotic changes, reduces false negatives,and supports timely
interventions. Clinicians reported increased confidence in
early-stage diagnoses and improved workflow efficiency.

Case Study Example:

Patient A: Early-stage fibrosis detected via f used imaging-
clinical model, flagged before reducing misdiagnosis,
improving patient outcomes, and supporting clinicians with
actionable insights.

Looking forward, the platform can be enhanced

through longitudinal patient monitoring, integration with
hospital electronic health record (EHR) systems for real-time
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alerts, explainable Al modules to ensure model transparency,
and expansion to other pulmonary diseases such as COPD and
asthma.

Overall, this Al-driven framework represents a
scalable, efficient, and clinically relevant approach to
respiratory healthcare, offering the potential to transform early
lung disease detection and improve patient care.

reducing misdiagnosis, improving patient outcomes,
and supporting clinicians with actionable insights.

Looking forward, the platform can be enhanced
through longitudinal patient monitoring, integration with
hospital electronic health record (EHR) systems for real-time
alerts, explainable Al modules to ensure model transparency,
and expansion to other pulmonary diseases such as COPD and
asthma.

Overall, this Al-driven framework represents a
scalable, efficient, and clinically relevant approach to
respiratory healthcare, offering the potential to transform early
lung disease detection and improve patient care.
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