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Abstract—Road accidents are one of the leading causes of
injuries and fatalities worldwide. Delays in emergency
response often increase the severity of accident
consequences. This paper presents a Smart Accident
Detection System Using 10T that automatically detects
road accidents and sends immediate alerts to emergency
contacts and rescue services. The proposed system
utilizes an ESP32 microcontroller, accelerometer sensor,
GPS module, and GSM communication module to
monitor vehicle conditions in real time. When abnormal
acceleration or impact is detected, the system identifies a
potential accident, retrieves the vehicle's location, and
transmits alert messages containing GPS coordinates.
The system also updates an loT dashboard for
continuous monitoring and analysis. The proposed
solution is cost-effective, reliable, and easy to implement,
making it suitable for enhancing road safety and
reducing emergency response time. Experimental results
demonstrate the effectiveness of the system in detecting
accidents and providing timely notifications.

Index Terms—Accident Detection, Emergency Alert
System, ESP32, Global Positioning System (GPS),
Internet of Things (loT), Road Safety, Sensor-Based
Monitoring, Vehicle Tracking.

I. INTRODUCTION

Road accidents have become a major concern
worldwide, resulting in significant loss of life and
property. According to global road safety reports,
thousands of people die every year due to delayed
emergency response after accidents. In many
situations, accident victims are unable to contact
emergency services because of severe injuries or
unconsciousness, leading to further complications and
increased fatality rates.

The rapid growth of the Internet of Things (10T) has
enabled the development of intelligent systems that
can monitor, analyze, and transmit data in real time.
By integrating sensors, communication technologies,
and cloud-based services, 10T provides an effective
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solution for improving road safety and emergency
response mechanisms.

The proposed Smart Accident Detection System Using
IoT is designed to automatically detect vehicle
accidents and immediately notify emergency contacts
and rescue services. The system utilizes an
accelerometer sensor to monitor sudden changes in
vehicle motion and impact levels. When the sensor
values exceed predefined threshold limits, the system
identifies a possible accident. The GPS module
retrieves the exact location of the vehicle, while the
GSM communication module sends alert messages
containing accident information and location details to
predefined contacts.

In addition to emergency notifications, the system
updates an loT dashboard that enables real-time
monitoring and analysis of accident events. This
automated approach reduces human intervention and
minimizes the time required to provide medical
assistance. The proposed solution is cost-effective,
reliable, easy to implement, and suitable for
integration into modern vehicles.

The main objective of this research is to develop an
intelligent accident detection and alert system that
enhances road safety, improves emergency response
time, and helps reduce accident-related fatalities
through real-time monitoring and communication
technologies.

Il. PROPOSED METHODOLOGY

The Smart Accident Detection System Using 10T is
designed to automatically identify road accidents and
provide immediate alerts to emergency contacts. The
system consists of an ESP32 microcontroller,
accelerometer  sensor, GPS  module, GSM
communication module, and cloud-based IloT
dashboard.
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A. Data Collection

The accelerometer and vibration sensors continuously
monitor vehicle movement and acceleration. These
sensors collect real-time data related to speed changes,
impact forces, and abnormal vehicle motion.

B. Accident Detection Process

The sensor data is processed by the ESP32
microcontroller. When the acceleration values exceed
predefined threshold limits, the system identifies a
possible accident condition. A  confirmation
mechanism is implemented to reduce false accident
detection caused by sudden braking or road bumps.

C. Location Tracking and Alert Generation

Once an accident is confirmed, the GPS module
retrieves the current latitude and longitude coordinates
of the vehicle. The GSM module then sends an
emergency SMS containing accident information and
a Google Maps location link to predefined contacts,
hospitals, or rescue teams.

D. Cloud Monitoring

The accident information is simultaneously
transmitted to the 10T cloud platform. The dashboard
displays real-time sensor readings, accident status,
location details, and event logs for monitoring and
analysis.

E. Advantages of the Proposed Methodology
Real-time accident detection

Automatic emergency notification

Accurate GPS-based location tracking

e Reduced emergency response time

o Cost-effective and reliable implementation

The proposed methodology ensures rapid accident
detection and timely communication, thereby
improving road safety and increasing the chances of
providing immediate medical assistance to accident
victims.

1. MATHEMATICAL MODEL

The proposed Smart Accident Detection System uses
acceleration data to identify abnormal vehicle
movements and accident  conditions.  The
accelerometer sensor measures acceleration along the
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X, Y, and Z axes. The total acceleration is calculated
using the Euclidean distance formula.

The total acceleration (A) is calculated as:

A =V(Ax*+ Ay> + Az?)

Where:

Ax = Acceleration along X-axis

Ay = Acceleration along Y-axis

Az = Acceleration along Z-axis

The calculated acceleration value is continuously
compared with predefined threshold values.

Accident Condition:

If A > Ath (High Threshold)

OR

If A <Atl (Low Threshold)

Then,

Accident = TRUE

Otherwise,

Accident = FALSE

Where:

Ath = Upper Threshold Value

Atl = Lower Threshold Value

After accident confirmation, the GPS module retrieves
the latitude and longitude coordinates of the vehicle
location.

Location Coordinates:

Location = (Latitude, Longitude)

The emergency alert message containing accident
information and location details is transmitted through
the GSM communication module and displayed on the
loT dashboard for real-time monitoring.

This mathematical model enables accurate accident
detection and minimizes false alarms through
threshold-based decision making.

IV. SYSTEM ARCHITECTURE

The Smart Accident Detection System Using loT
consists of multiple hardware and software
components working together to detect accidents and
generate emergency alerts in real time.

The system includes an Accelerometer Sensor, GPS
Module, GSM Module, ESP32 Microcontroller, Cloud
Server, and loT Dashboard. The accelerometer
continuously monitors vehicle motion and detects
sudden impacts or abnormal acceleration. The ESP32
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microcontroller processes sensor data and determines
whether an accident has occurred.

When an accident is detected, the GPS module
retrieves the current latitude and longitude coordinates
of the vehicle. The GSM module then sends an
emergency SMS containing accident details and a
Google Maps location link to predefined emergency
contacts.

The collected accident data is also transmitted to a
cloud platform where it is stored and displayed on an
loT dashboard. The dashboard provides real-time
monitoring, event logs, and location tracking
information.

System Flow:

Sensors — ESP32 Controller — Accident Detection
— GPS Location Retrieval — GSM Alert Generation
— Cloud Database — IoT Dashboard

Advantages of the Proposed Architecture:
Real-time accident detection
Automatic emergency notification
Accurate location tracking
Cloud-based monitoring

e Low-cost and scalable implementation
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Figure 1 shows the overall architecture of the Smart
Accident Detection System Using loT.

V. SYSTEM ARCHITECTURE AND RESULTS

A. System Architecture

The proposed Smart Accident Detection System
consists of an ESP32 microcontroller, accelerometer
sensor, GPS module, GSM module, cloud server, and
IoT dashboard. The accelerometer continuously
monitors vehicle movement and sends sensor readings
to the ESP32 controller. When abnormal acceleration
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values exceed predefined threshold limits, the
controller identifies a possible accident condition.
After accident confirmation, the GPS module retrieves
the current location coordinates of the vehicle. The
GSM module sends emergency alert messages
containing accident details and a Google Maps
location link to predefined emergency contacts.
Simultaneously, the accident information is
transmitted to the cloud platform for real-time
monitoring.

Fig. 1 shows the overall architecture of the proposed
Smart Accident Detection System.

B. Experimental Results

The proposed system was implemented and tested
under different accident simulation scenarios. The
accelerometer successfully detected sudden impacts
and abnormal vehicle movements. The ESP32
controller processed the sensor data and generated
accident alerts in real time.

The GPS module successfully obtained vehicle
coordinates, while the GSM module transmitted SMS
alerts containing location details. The 10T dashboard
displayed real-time accident information, sensor
values, and event logs.

Hardware Module

A

Y —

Fig. 2. Hardware Prototype of the System

GSM Module Image

Fig. 3. GSM Communication Module
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GPS Module Image

Fig. 4. GPS Communication Module

10T Dashboard Image
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Fig. 5. Real-Time 10T Dashboard

SMS Alert Image
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Fig. 5. SMS Alert Received After Accident Detection
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C. Discussion

The experimental results demonstrate that the
proposed Smart Accident Detection System Using loT
can effectively identify accident situations and
generate immediate emergency notifications. The
system successfully integrates accelerometer-based
accident detection, GPS location tracking, GSM
communication, and cloud-based monitoring into a
single platform.

During testing, the accelerometer sensor accurately
detected sudden impacts and abnormal vehicle
movements. Once the predefined threshold values
were exceeded, the ESP32 microcontroller processed
the sensor data and confirmed the accident condition.
The GPS module successfully retrieved the vehicle
location, while the GSM module transmitted SMS
alerts containing accident information and Google
Maps coordinates to predefined emergency contacts.
The 10T dashboard provided real-time visualization of
sensor readings, accident status, and event logs,
enabling continuous monitoring and analysis. The
combination of GPS tracking, GSM communication,
and cloud services significantly reduced the time
required to notify emergency responders.

The proposed system offers several advantages,
including real-time accident detection, automated alert
generation, accurate location tracking, low
implementation cost, and minimal  human
intervention. However, the system performance may
be affected by weak GPS signals and poor network
connectivity in remote areas. Future enhancements
such as machine learning-based accident classification
and advanced sensor fusion techniques can further
improve detection accuracy and reliability.

Overall, the results indicate that the proposed system
is an effective and practical solution for enhancing
road safety, reducing emergency response time, and
minimizing accident-related fatalities.

VI. CONCLUSION AND FUTURE SCOPE

A. Conclusion

The Smart Accident Detection System Using loT
provides an efficient and reliable solution for
detecting road accidents and generating immediate
emergency alerts. The system integrates
accelerometer sensors, GPS tracking, GSM
communication, and cloud-based monitoring to

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 3101



© June 2026 | [JIRT | Volume 13 Issue 1 | ISSN: 2349-6002

identify accident conditions and transmit real-time
notifications to emergency contacts.

The experimental results demonstrate that the
proposed system can successfully detect abnormal
vehicle movements, obtain accurate location
information, and send alert messages with minimal
delay. By reducing human intervention and
improving emergency response time, the system
contributes significantly to road safety and accident
management.

The proposed solution is cost-effective, easy to
implement, and suitable for deployment in various
types of vehicles. The integration of IoT technology
enables continuous monitoring and efficient
communication, making the system practical for
real-world applications.

B. Future Scope

The proposed system can be further enhanced by

incorporating advanced technologies and intelligent

decision-making techniques. Future improvements

may include:

¢ Integration of Machine Learning algorithms for
improved accident detection accuracy.

e Use of additional sensors such as gyroscope and
pressure sensors to reduce false alerts.

e Real-time communication  with  hospitals,
ambulance services, and traffic control centers.

o Integration with Smart City infrastructure for
faster emergency response.

e Development of a mobile application for
monitoring vehicle status and accident reports.

¢ Cloud-based analytics for accident prediction and
road safety analysis.

These enhancements can further improve the

reliability, scalability, and effectiveness of the

proposed Smart Accident Detection System and

contribute to safer transportation systems.

APPENDIX

Hardware Components Used

1.ESP32 Microcontroller

o Used for processing sensor data and controlling
system operations.

2.ADXL345 Accelerometer Sensor
o Detects sudden acceleration and impact during
accidents.
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3.A9G GSM-GPS Module
o Provides location tracking and emergency
communication.

4.Buzzer Module
o Generates local alert signals when an accident is
detected.

5.Power Supply Module
o Supplies power to all hardware components.

Software Requirements

e Arduino IDE

e Blynk IoT Platform

e GPS and GSM L.ibraries
e Cloud Database Services

System Specifications

Operating Voltage: 5V

Communication: GSM/GPRS

Location Tracking: GPS

Controller: ESP32

Alert Method: SMS Notification and IloT
Dashboard

The appendix provides additional information
regarding the hardware and software components
used in the implementation of the proposed Smart
Accident Detection System Using loT.
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