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ABSTRACT: "Given the alarming rise in road accidents, particularly involving two-wheelers, the provision of timely
medical aid is critical in saving lives. This system is designed to promptly alert nearby medical centers about accidents,
facilitating immediate medical assistance. Utilizing an accelerometer installed on the vehicle to detect its tilt and a
heartbeat sensor on the user’s body to assess the severity of the accident, the system can make informed decisions.
Subsequently, it transmits this information to a smartphone connected to the accelerometer via GSM and GPS modules.
An Android application installed on the mobile phone then sends text messages to both the nearest medical centers and
the user's contacts, sharing the precise location of the incident. This efficient communication system aims to
significantly reduce response times, potentially saving lives."
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I. INTRODUCTION

The current era witnesses a significant surge in accident rates, primarily attributable to heightened employment
opportunities leading to increased vehicular usage, notably cars and bikes. This trend, compounded by overspeeding
tendencies, exposes individuals to heightened risks. Despite this reality, the absence of advanced accident mitigation
techniques impedes any substantial reduction in accident rates. To address this pressing issue, this paper proposes a
solution: the introduction of automatic accident detection and alert systems.

Objectives And Scope :-

The primary aim of this project is to prevent casualties resulting from the lack of timely medical assistance. In instances
where accidents occur due to various factors, the electronic devices employed in this system will promptly transmit
messages along with the precise location to both the police and ambulance services, facilitating swift victim recovery.
The central focus of this paper is to mitigate casualties arising from road accidents, achieved through the utilization of
accelerometer and GPS technologies embedded within mobile phones. Leveraging data collected from these sensors,
commonly integrated into most mobile devices, the system instantly transmits accident location information to
predetermined friends, relatives, as well as rescue and emergency services, ensuring rapid response and aid
deployment.

Existing System :-

This proposal was initially introduced at the onset of the modern age of mobile phones, coinciding with the integration
of GPS sensors into mobile devices. Early security applications based on GPS technology were conceptualized,
followed by proposals for specialized hardware devices that could be paired with mobile phones. However, this
approach posed the drawback of requiring additional hardware purchases, incurring additional costs for users.
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Over the past decade, there has been substantial progress in mobile phone technology, with the incorporation of new
sensors and advancements in hardware development. As a result, the need for extra hardware has been circumvented.
Presently, the application described in this paper is operational in only a few countries. However, by enhancing its
functionality to include sharing information with relatives, friends, and emergency services, the efficiency of the
application can be significantly amplified.

The existing system described in the proposal has several drawbacks:-

1. Limited Accessibility: The system's availability is restricted to only a few countries, thereby limiting its reach
and effectiveness in areas where road accidents are prevalent.

2. Dependency on Mobile Phones: The system relies heavily on mobile phones, which may not always be
reliable in remote areas or during emergencies where network coverage is poor or unavailable.

3. Reliance on Sensors: The system's functionality is contingent upon the presence and accuracy of sensors such
as accelerometers and GPS in mobile phones. In scenarios where these sensors malfunction or provide
inaccurate data, the effectiveness of the system is compromised.

4. Lack of Integration: The system may not be seamlessly integrated with existing emergency response
infrastructure in some regions, potentially leading to delays in medical assistance and rescue operations.

5. Cost Implications: While the system eliminates the need for additional hardware, users may still incur costs
associated with data usage for transmitting accident information, especially in areas where mobile data charges
are high.

6. Privacy Concerns: Sharing accident information with relatives, friends, and emergency services raises privacy
concerns, particularly regarding the handling and storage of sensitive personal data.

7. Language and Communication Barriers: In multicultural or multilingual regions, the system may face
challenges in effectively communicating accident information to emergency services and recipients due to
language barriers.

8. Addressing these drawbacks is crucial for enhancing the efficiency, reliability, and accessibility of the system
to effectively mitigate casualties resulting from road accidents.

Problem Statement:-

As the population continues to grow, so does the usage of vehicles, leading to increased traffic congestion and a
subsequent rise in accidents. This alarming trend results in loss of life, often exacerbated by delays in ambulance arrival
at the accident scene or in transporting victims from the scene to the hospital. Therefore, there is an urgent need to
minimize the time it takes to transport accident victims to the hospital. Additionally, it is essential to promptly inform
the investigation unit whenever an accident occurs. Thus, it would be advantageous if notifications could also be sent to
the enquiry section, thereby minimizing the time required for investigation.

Proposed Method:-

This paper proposes the development of a mobile application that leverages the sensors embedded in smartphones, such
as GPS and Accelerometer, to detect collisions through a Sensor Fusion Based Algorithm. When a sudden external
disturbance in speed is detected by the Accelerometer sensor, indicating a potential collision, the user is immediately
alerted with an alert message. This notification serves as a preemptive measure to allow the user to assess the situation.
If the user determines that emergency assistance is not required, they have the option to cancel the alert within a 10-
second window.

However, if the user decides that emergency help is needed, they can activate the "Call Help" button within the allotted
time frame or if the alert message remains unattended for more than 10 seconds. In either scenario, a "request for help"
message is automatically dispatched to both emergency services and pre-designated family members whose contact
information has been provided by the user. This proactive approach aims to expedite emergency response times and
ensure prompt assistance in the event of an accident or collision.

System Architecture:

The proposed system architecture comprises two main modules: the Accident Detection Module and the Location
Detection Module.
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Accident Detection Module:-

This module is responsible for detecting external disturbances, indicating a potential accident or collision. Upon
detection of such an event, a function is triggered to initiate further actions.
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Fig 1:Ardunio System
Location Detection Module:-

Upon activation, this module utilizes the GPS functionality within the mobile device to determine the current location
of the user. The obtained location data, including latitude and longitude coordinates, is then transmitted to the
emergency services to request assistance.

Vehicle Unit:

The vehicle unit is equipped with an accelerometer, continually monitoring the vehicle's position. In the event of an
unusual occurrence, the accelerometer signals the microcontroller, which then triggers the GPS location tracker. This
tracker retrieves the precise location coordinates and communicates them, along with the Google Maps position, to the
emergency services via the GSM SIM module.

Overall, this system architecture seamlessly integrates multiple components to swiftly detect accidents, determine the
user's location, and notify emergency services for timely assistance.

A
Vehicle unit Y] Emergency contacs £y Ambulance unit

Police Control Room

Fig 2: Vehicle Unit Service System
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Fig 3: Accident detection alert System

In this system, the primary focus is on both preventing vehicle accidents and swiftly responding in the unfortunate
event of an accident occurring despite preventive measures. The system is installed directly within the vehicle and
utilizes various components for detection, reporting, and emergency response.

Preventive Measures: The system incorporates features such as motor control switches, buzzers, and LED lights for
warning purposes, aimed at preventing accidents. These components are interfaced with a central microcontroller unit,
Arduino Uno, to facilitate control and coordination.

Accident Detection: Accelerometers are installed within the vehicle to detect the occurrence of an accident. Upon
detecting a collision, the accelerometer sends a signal to the microcontroller, prompting further action.

Reporting: The system utilizes a GPS module to acquire real-time location, speed, time, and date information of the
vehicle. In the event of an accident, the accelerometer triggers the GPS module to obtain the exact location of the
accident. This information, along with the accident notification, is transmitted to the ambulance service and police
station via a GSM module.

Notification: The GSM module sends a notification containing the precise GPS location of the accident to a pre-saved
mobile number. This notification is crucial for emergency units like the ambulance service and police station to

promptly reach the accident scene and provide assistance.

Arduino Setup: The Arduino setup is strategically installed within the vehicle's crash guard or bumpers on each side to
ensure efficient operation and accessibility.

Collision Trigger: A push button is incorporated into the system to detect collisions. Upon collision, the push button
triggers the Arduino board, initiating the accident detection and reporting process.

IJMRSET © 2024 | An ISO 9001:2008 Certified Journal | 4814


http://www.ijmrset.com/

International Journal Of Multidisciplinary Research In Science, Engineering and Technology (IJMRSET)

| ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 7.521| Monthly Peer Reviewed & Referred Journal |

%;Q\L | Volume 7, Issue 3, March 2024 |
ImesEl | DOI:10.15680/LJMRSET.2024.0703006 |

Notification Transmission: The Arduino board processes the collision input and transmits the coordinates through the
GSM module to the designated mobile number, ensuring that emergency responders receive accurate location
information.

Application Usage: The application associated with the system allows users to access route and location information,
aiding in navigation and emergency response coordination.

Buzzer Control: In cases where the accident is not severe and no emergency assistance is required, individuals
involved in the accident can deactivate the buzzer, allowing the system to return to normal operation.

| AT R

+ -

Fig 4: Working module of accident detection and alert system
Modules and Project Description:-

Arduino UNO:

The Arduino UNO serves as the central control unit in the project. It is an open-source microcontroller board based on
the ATmega328P microcontroller. The Arduino UNO collects data from various sensors and modules, such as vibration
sensors, GPRS, and GSM modules, to detect and alert when an accident occurs. The vibration sensor detects vehicle
vibrations, acting as an accident detection module. The Arduino UNO gathers information from all other modules and
sends alert messages to the receiver through the GSM module.

GSM Module (SIM900):

The GSM module, specifically the SIM900 model, facilitates communication between the GPS, GSM, and the
designated mobile number. The SIM900 is a tri-band module operating in the frequency range of 900MHz to
1900MHz, including EGSM900 MHz, PCS 1900 MHz, and DSC 100 MHz. It is responsible for transmitting alert
messages to the allocated mobile number. The receiving pin of the GSM module and the transmitting pin of the GPS
module are utilized for communication between the modules and the mobile phone.
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GPS Module:

The GPS module provides location data to the system. It communicates with the GSM module to transmit accurate GPS
coordinates of the accident location to the designated mobile number. The GPS module ensures that emergency
responders and authorities receive precise location information, enabling prompt assistance.

GPS Module (SIM28ML):

The GPS module, specifically the SIM28ML model, is utilized to determine the vehicle's location on the Earth's surface
by capturing coordinates. Operating within the frequency range of 1575.42 MHz, the SIM28ML GPS module provides
real-time location information. The output of the GPS module is in NMEA format, which includes data such as latitude
and longitude coordinates. This information is transmitted to the Arduino microcontroller, which then processes and
utilizes it for further actions.

LCD Module:

An LCD module with a 16x2 alphanumeric display is employed to visually present numbers, alphabets, and special
characters. The LCD module is interfaced with the Arduino microcontroller using the higher bit data lines, specifically
pins 11, 12, 13, and 14, which are connected to digital pins 8, 9, and 10 in 4-bit mode. Additionally, the RS (Register
Select) and E (Enable) pins of the LCD module are connected to pins 12 and 13, respectively. To enable write
operations on the LCD, the read/write pin is connected to ground, facilitating the display of information received from
the GPS module and other components of the system.

Project Description:

This project aims to develop a system for detecting and alerting accidents in vehicles. The Arduino UNO serves as the
central control unit, gathering data from vibration sensors and other modules to detect accidents. When an accident is
detected, the Arduino UNO triggers the GSM module (SIM900), which communicates with the GPS module to obtain
accurate GPS coordinates of the accident location. The GSM module then transmits alert messages containing the GPS
coordinates to the designated mobile number, enabling emergency responders to provide timely assistance. Overall, the
system enhances vehicle safety by promptly detecting and reporting accidents, thereby reducing response times and
potentially saving lives.

Implementation:-
Our system implementation consists of two primary phases: the accident detection phase and the notification phase.
Accident Detection Phase:

For the accident detection phase, a smartphone application has been fully implemented.

The smartphone application is designed to utilize the built-in sensors of the smartphone, such as the accelerometer, to
detect sudden movements indicative of an accident.

Upon detecting a potential accident, the smartphone application triggers an alert mechanism to initiate the notification
phase.

Notification Phase:

In the notification phase, a web-based system has been implemented for use by hospitals.

This web-based system is accessible to authorized personnel at hospitals and emergency response centers.

Upon receiving an alert from the smartphone application, the web-based system processes the incoming data, including
the accident location obtained from the smartphone's GPS, and generates notifications for relevant hospital staff and
emergency responders.

Notifications may include details such as the accident location, severity assessment based on accelerometer data, and
any additional information provided by the smartphone application.

Hospital staff and emergency responders can then access the web-based system to view incoming alerts, prioritize
response efforts, and dispatch medical assistance to the accident location as needed.

Overall, the implementation of our system incorporates both a smartphone application for accident detection and a web-
based system for efficient notification and coordination among hospitals and emergency response centers. This two-
phase approach ensures timely response and assistance in the event of accidents, potentially saving lives and
minimizing casualties.
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III. RESULT

The overarching outcome of this project is the development of an application designed to assist individuals in situations
where they are unable to seek help themselves. Through this application, individuals in need can send a request for help
immediately following an accident, accompanied by their precise location. This timely transmission of their distress
signal enables emergency services to deliver support promptly and efficiently. Notably, this entire system operates
using only readily available sensors, ensuring a cost-effective solution to enhance safety and emergency response
capabilities.

Fig S.Interfacing controller with Lcd.

Vehicle got accident at Latitude
11.584508135556604
Longitude

75.76351954555919

1 message selected

Fig 6.Notification message.
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Fig 9: Experimental Graph

Enhancement:
Medical Assistance Integration:

The proposed system currently focuses on accident detection and notification. Future enhancements could involve
integrating medical assistance capabilities into the system.

This could include equipping the system with features to provide basic medical aid to accident victims at the accident
spot.

For example, the system could include a first aid kit or automated medical devices that can administer basic medical
care until professional medical help arrives.

Advanced Alert Systems:

To further prevent accidents, future enhancements could incorporate advanced alert systems into vehicles.

These alert systems could utilize sensors and advanced algorithms to detect potential hazards on the road, such as
obstacles or hazardous road conditions.

Upon detecting a potential hazard, the alert system could issue warnings to the driver or even autonomously apply
brakes or take other evasive actions to prevent accidents.

Vehicle Control Systems:

Another potential enhancement could involve integrating the system with vehicle control systems.

This could enable the system to take control of the vehicle in certain emergency situations to prevent accidents.

For example, the system could automatically apply brakes or steer the vehicle away from potential collisions if the
driver fails to respond to warnings or alerts.

Machine Learning and Artificial Intelligence:

Leveraging machine learning and artificial intelligence technologies could enhance the system's capabilities in accident
prevention and response.

These technologies could enable the system to learn from past accident data and continuously improve its detection and
prevention mechanisms.

Additionally, machine learning algorithms could analyze various factors, such as driver behavior and road conditions,
to predict and prevent accidents before they occur.

By incorporating these future enhancements, the proposed system can evolve into a comprehensive solution for
accident prevention, detection, and response, ultimately enhancing road safety and saving lives.

IV. CONCLUSION

In conclusion, the development of a system focused on accident detection and notification represents a significant step
towards enhancing road safety and emergency response capabilities. By leveraging readily available sensors and
technology, this system empowers individuals to seek timely assistance in the event of an accident, thereby potentially
saving lives.
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However, while the current system addresses the crucial aspect of accident detection and notification, there are ample
opportunities for future enhancements. Integration of medical assistance capabilities and advanced alert systems, along
with the incorporation of vehicle control systems and artificial intelligence technologies, can further elevate the
system's effectiveness in accident prevention and response.

Overall, the proposed system serves as a foundation for ongoing efforts to improve road safety and emergency response
mechanisms. Through continuous innovation and integration of advanced technologies, we can strive towards creating
safer roadways and ensuring rapid and effective assistance for accident victims.
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