
 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260377215 Volume 8, Issue 3, May-June 2026 1 

 

IOT-Based Vehicle Accident Detection and  

Emergency Alert System 
 

Mrs. Sasikala1, Jeya Santhiya R2, Sanjai Kumar R3, Swetha S4, 

Navaneethanayagalakshmi S5 
 
1Assistant Professor, Department of Electronics and Communication Engineering, Angel College of En-

gineering and Technology, Tirupur, India 
2,3,4Final Year UG Scholar, Department of Electronics and Communication Engineering, Angel College 

of Engineering and Technology, Tirupur, India 

Abstract 

This paper presents an IoT-based vehicle accident detection and alert system that detects accidents using 

g-force and vibration sensors. When an accident is identified, the system immediately sends an SMS with 

a location link and makes an automatic call to registered contacts using a GSM module. A buzzer and 

LED provide local alerts, while a manual emergency button enables user-triggered alerts. Accident data 

is also updated in a dashboard for monitoring. The system ensures fast emergency response, improving 

road safety and reducing casualties. 
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1. Introduction 

• Road accidents are a major global problem, causing a high number of injuries and fatalities every year. 

One of the main reasons for increased deaths is the delay in providing timely  medical assistance to 

accident victims. In many cases, accidents occur in remote or less  crowded areas where immediate 

help is not available. The lack of quick communication with emergency services increases the severity 

of injuries and reduces survival chances. Hence, there is a strong need for an automated system that 

can quickly detect accident and send alerts without human intervention. 

• With the advancement of Internet of Things (IoT) technology, smart systems can now   monitor real-

time conditions and provide instant communication. IoT enables the integration of sensors, microcon-

trollers, and communication modules to build intelligent transportation solutions. By using sensors, 

vehicles can detect abnormal conditions such as high impact force and unusual vibrations, which are 

common indicators of accidents. 

• The proposed IoT-based Vehicle Accident Detection and Emergency Alert System is   designed to 

automatically detect accidents using g-force threshold analysis along with vibration sensing. When an 

accident is detected, the system immediately sends an SMS with a location link and makes an auto-

matic call to registered emergency contacts using a GSM module. A GPS module is used to obtain the 

exact accident location, ensuring quick response from emergency services. 
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• In addition, the system includes a buzzer and LED alert mechanism to provide local alerts  at the 

accident site. A manual emergency push button is also incorporated to allow users to send alerts in 

critical situations. Furthermore, accident details are updated and monitored through a dashboard inter-

face for real-time tracking and record management. 

• The implementation of this system reduces emergency response time and improves road safety. This 

work focuses on developing a reliable, cost-effective, and efficient IoT-based solution that enhances 

accident detection, communication, and monitoring, ultimately helping to save lives. 

 

2. Literature Survey 

• Several researchers have developed vehicle accident detection and alert systems using      technologies 

such as GPS, GSM, and IoT to reduce emergency response time and improve victim survival rates. 

• A GPS and GSM-based accident detection system was proposed using vibration sensors and micro-

controllers to identify vehicle collisions. When a sudden impact is detected, the system sends the ac-

cident location to emergency contacts through SMS. This method improves response time but mainly 

relies on a single sensing parameter. 

• Another study presented an Arduino-based system using accelerometer sensors to detect sudden 

changes in motion. When abnormal acceleration is observed, the system triggers an alert message with 

GPS location details. However, relying only on acceleration data may sometimes lead to false detec-

tions. 

• An IoT-based accident detection system was developed for real-time monitoring, where sensors con-

tinuously track vehicle conditions and send data to cloud platforms. Alerts are generated and shared 

with emergency services and family members. While this system enables remote monitoring, it may 

involve higher cost and dependency on internet connectivity. 

• Some research also focused on using MEMS sensors along with GPS and GSM modules to  detect 

vehicle tilt and impact. These systems automatically send location details when an accident occurs, 

but they often lack additional safety features like manual alert options and local warning systems. 

• Although existing systems provide effective detection and alert mechanisms, they have limitations 

such as false triggering, lack of multi-sensor validation, absence of call-based alerts, and limited user 

interaction. The proposed system overcomes these issues by combining g-force threshold detection 

with vibration sensing for improved accuracy, along with SMS alerts, automatic calling, a manual 

emergency push button, local buzzer and LED alerts, and a dashboard interface for real-time monitor-

ing and data management. 

 

3. Existing System 

• In existing vehicle accident detection systems, accident information is usually reported manually by 

witnesses or victims through phone calls to emergency services. In many situations, this process leads 

to significant delays in providing medical assistance, especially when accidents occur in remote or less 

populated areas. The lack of immediate communication with emergency responders can increase the 

severity of injuries and sometimes  lead to loss of lives. 

• Some existing technological solutions use GPS and GSM modules to detect accidents and send alerts. 

These systems mainly rely on vibration sensors or simple impact detection mechanisms to identify 

collisions. When the vibration level exceeds a predefined threshold, the system assumes that an acci-

dent has occurred and sends a notification message to predefined contacts. Although these systems 
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provide basic accident detection functionality, they often suffer from limitations such as false alarms, 

limited accuracy, and lack of real-time monitoring. In addition, many traditional accident detection 

systems operate  independent without integrating 

• Modern IoT technologies. As a result, they do not support continuous monitoring, cloud-based data 

storage, or real-time communication with multiple emergency services. These limitations reduce the 

effectiveness of the system in handling emergency situations efficiently. 

• Therefore, there is a need for an improved system that integrates IoT technology with advanced sensors 

and communication modules to provide accurate accident detection and faster emergency alert mech-

anisms. Such a system can significantly reduce response time and improve overall road safety.  

 

4. Proposed System 

• The proposed system is an IoT-based Vehicle Accident Detection and Emergency Alert System de-

signed to automatically detect accidents and provide immediate alerts to emergency contacts. It inte-

grates sensors, a microcontroller, GPS, GSM module, and a monitoring dashboard to ensure accurate 

detection and fast communication. 

• The system uses a combination of accelerometer (g-force) and vibration sensors to continuously mon-

itor the vehicle’s condition. The microcontroller processes this data and identifies an accident when 

the g-force exceeds a predefined threshold along with abnormal vibration. This dual-sensor approach 

improves detection accuracy and reduces false alerts 

• Once an accident is detected, the GPS module retrieves the exact location of the vehicle. The GSM 

module then sends an SMS with a location link and also makes an automatic call to registered emer-

gency contacts, ensuring immediate attention and faster response. 

• In addition to automatic detection, the system includes a manual emergency push button that allows 

users to send alerts in critical situations. A buzzer and LED alert system is also activated during acci-

dent detection to provide local indication. 

• Furthermore, the system is integrated with a dashboard interface where accident details are updated 

and monitored in real time. This helps in tracking, analysis, and maintaining records of incidents. 

• The proposed system provides a reliable, cost-effective, and efficient solution that enhances accident 

detection, ensures quick emergency communication, and improves overall road safety. 

 

5. Block Diagram 

 
Fig. 1. Block diagram of the Existed Iot-Based Vehicle detection &Emergency Alert System 
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6. Modified Architecture 

 
Fig. 2. Modified Iot-Based Vehicle detection &Emergency Alert System 

 

7. Conclusion 

• This paper presented an IoT-Based Vehicle Accident Detection and Emergency Alert System that 

automatically detects accidents using g-force threshold and vibration sensing. The system integrates 

sensors, a microcontroller, GPS, GSM module, and a dashboard interface to ensure accurate detection 

and fast communication. 

• When an accident is detected, the system immediately sends an SMS with a location link and makes 

an automatic call to registered contacts. The inclusion of a buzzer and LED alert system provides local 

indication, while the manual emergency push button allows users to trigger alerts when needed. The 

dashboard enables real-time monitoring and record management of accident data. 

• The implementation of this system significantly reduces emergency response time and improves the 

chances of saving lives. Overall, the proposed system is reliable, cost-effective, and efficient in en-

hancing road safety through quick detection, communication, and monitoring. 

 

8. Future scope 

• Although the proposed system provides an effective solution, further improvements can be made by 

integrating machine learning techniques to enhance accident detection accuracy and reduce false alerts. 

• Additional sensors such as gyroscope and camera modules can be included to provide more detailed 

information about the accident, helping emergency services better understand the situation. 

• The system can be further enhanced by improving the dashboard with mobile application support and 

cloud integration for advanced real-time monitoring and data analysis. 

• Integration with smart city infrastructure, such as hospitals, police stations, and traffic management 

systems, can enable faster and more efficient emergency response. 
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