International Journal of Advance Research, Ideas and Innovations in Technology

/A= | INTeErnATIONAL JournaL OF

p)

77 \\v1Apvance ResearcH. Ipeas Anp
JARNT] InnovaTions In  TecHnoLosy

ISSN: 2454-132X
Impact Factor: 6.078

(Volume 9, Issue 6 - V916-1220)
Available online at: https://www.ijariit.com

AcciSense—Real-time Accident Detection and Emergency
Response System

Milind Nemade Yashvi Shah Preksha Shah
mnemade@somaiya.com yashvi.shahl@somaiya.com preksha08@somaiya.com
K. J. Somaiya Institute of Technology, K. J. Somaiya Institute of Technology, K. J. Somaiya Institute of Technology,
Mumbai, Maharashtra Mumbai, Maharashtra Mumbai, Maharashtra
Ruchira Patil

ruchira.patil@somaiya.com
K. J. Somaiya Institute of Technology, Mumbai, Maharashtra

ABSTRACT

The AcciSense project introduces a groundbreaking solution that combines cutting-edge technology and intelligent algorithms
to achieve real-time accident detection and streamline emergency response on highways. Our primary objective is to swiftly
identify accidents and automate the process of notifying nearby hospitals, thereby enhancing road safety and increasing the
likelihood of timely medical assistance during critical situations. Through the integration of advanced technologies and
intelligent algorithms, AcciSense aims to revolutionize the current emergency response system on highways. By automating the
process of dispatching ambulances to accident locations, we address the pressing challenge of minimizing response time and
improving the overall effectiveness of emergency medical services. This project underscores the crucial role of technology in
augmenting road safety and saving lives. AcciSense's innovative approach to accident detection and automated emergency
response has the potential to make our roads safer for all travelers.

Keywords—AcciSense, accident detection, emergency response, highway safety, real-time, intelligent algorithms, automated
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I. INTRODUCTION

Road accidents, particularly those involving trucks or large vehicles on highways, have consistently posed a significant threat to
public safety and health. In many instances, delayed ambulance services have resulted in tragic outcomes. The AcciSense project
aims to tackle this critical issue by introducing an advanced system for real-time accident detection and automated ambulance
dispatch.The existing emergency response systems often fail to provide timely assistance in highway accidents, leading to
unnecessary loss of life and property. AcciSense seeks to address this problem by automating the process of ambulance dispatch,
thereby reducing response times and potentially saving lives.

A. Swift accident detection using advanced technology and intelligent algorithms—AcciSenseleverages state-of-the-art
technology and sophisticated algorithms to detect accidents in real time, ensuring that help arrives swiftly at the accident scene.
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B. Automated notification of nearby hospitals with the accident's precise location—AcciSense automates the crucial step of
alerting nearby hospitals to the accident's precise location, enabling them to prepare and dispatch medical assistance promptly.

C. Streamlining the emergency response system on highways to enhance road safety—AcciSense overarching goal is to
streamline the entire emergency response system on highways, from accident detection to ambulance dispatch, with the ultimate
aim of enhancing road safety for all travelers.

Il. METHODOLOGY

A. ALGORITHM

AcciSense relies on the YOLO (You Only Look Once) algorithm, known for its real-time object detection capabilities. YOLO's
speed and accuracy make it well-suited for detecting accidents on highways.

B. SYSTEM ARCHITECTURE

AcciSense's system architecture is a marvel of modern technology. It combines the power of advanced hardware with intelligent
software to create a robust platform for real-time accident detection and emergency response coordination.The heart of AcciSense
lies in its hardware setup, which includes high-resolution cameras, LiDAR, and radar sensors strategically placed along highways.
These sensors work in tandem to capture real-time video data with remarkable precision, forming the foundation for accurate
accident detection
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Fig. 1. Flowchart of the proposed system

C. SOFTWARE DEVELOPMENT

Data collected from the hardware setup is efficiently managed using SQLite for local storage and MySQL for remote
deployments. This seamless integration ensures that critical information is available when and where it is needed.On the software
front, AcciSense relies on a sophisticated combination of Python and Django for the backend, HTML, CSS, and JavaScript for the
front end, and Bootstrap for user interface design. The PyTorch library powers machine learning tasks, particularly the YOLO
(You Only Look Once) algorithm, renowned for its real-time object detection capabilities.

D. DATA MANAGEMENT
AcciSense stores its data in a database, leveraging SQL.te for local storage and MySQL for remote deployments.

E. MACHINE LEARNING INTEGRATION
The integration of the YOLO algorithm allows AcciSense to analyze real-time video feeds efficiently. This integration is vital for
accident detection.

I11. OVERALL DESCRIPTION

A. SYSTEM OVERVIEW

AcciSense combines advanced technology and intelligent algorithms to provide a comprehensive solution for real-time accident
detection and automated emergency response on highways. The system comprises cutting-edge hardware and software
components.

B. USER INTERFACE

The user interface is designed to be user-friendly and accessible to emergency response personnel. It allows for seamless
monitoring of accident detection and ambulance dispatch.

C. SPECIFIC REQUIREMENTS
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1) Operating System: AcciSense is compatible with various operating systems, including Windows, Linux, and macOS.
2) Programming Language: Python is the primary language used for software development.

3) Technology Stack: The project utilizes a combination of Django, HTML/CSS/JS, Bootstrap, and PyTorch.

4) Hardware: The hardware setup includes high-resolution cameras, LiDAR, and radar sensors.

5) Database: AcciSense stores data using both SQL.ite for local deployments and MySQL for remote configurations.

IV. OTHER FUNCTIONAL &AND NON-FUNCTIONAL REQUIREMENTS

A. QUALITY OF ACCIDENTS

1) Security—Ensuring the security of AcciSense is of paramount importance. To protect sensitive information and maintain the
confidentiality and integrity of data, robust security measures have been implemented. Data encryption is employed to
safeguard information during transmission and storage. Access control mechanisms are put in place to restrict access to
authorized personnel only. This multi-layered security approach guarantees that sensitive data, including accident information
and hospital details, remains protected from unauthorized access or tampering.

2) Reliability—AcciSense is designed to operate reliably under a wide range of environmental conditions, including varying
weather conditions and complex traffic situations. The hardware components, such as cameras and sensors, are selected and
configured to withstand harsh environmental factors. Additionally, redundancy and failover mechanisms are incorporated to
ensure system uptime. Reliability testing is conducted rigorously to identify and address any potential weaknesses in the
system, making AcciSense a dependable solution in critical situations.

3) Performance-The cornerstone of AcciSense's effectiveness is its optimized performance. Real-time accident detection
demands efficient processing, and AcciSense rises to the challenge by minimizing processing time and resource usage. The
YOLO (You Only Look Once) algorithm, renowned for its speed and accuracy, is harnessed to analyze video data swiftly.
The system is finely tuned to ensure minimal latency in detecting accidents, thereby maximizing the chances of timely
response. Performance monitoring and optimization are ongoing processes to maintain peak efficiency.

4) Scalability—AcciSense is designed with scalability in mind, allowing it to adapt to the evolving needs of highway networks.
As traffic patterns change and highway networks expand, AcciSense can be easily scaled by adding more cameras and
sensors. The system architecture is flexible and can accommodate additional hardware seamlessly. This scalability ensures
that AcciSense can continue to provide comprehensive accident detection and emergency response coverage, even in high-
traffic areas.

5) Usability-Usability is a key consideration in the design of AcciSense. The user interface is intuitively designed to require
minimal training for emergency response personnel. It offers a user-friendly experience, ensuring that operators can
effectively monitor accident detection and ambulance dispatch. The intuitive interface minimizes the risk of errors and
ensures that critical actions can be taken swiftly in high-pressure situations. Usability testing and feedback from end-users
play a crucial role in refining the user interface to make it as user-friendly as possible.

B. RESEARCH CHALLENGES
1. Real-time Video Analysis

AcciSense's ability to perform real-time video analysis poses several computational challenges. Analyzing video streams from
multiple cameras in real time requires efficient algorithms and optimized hardware. The YOLO algorithm, although powerful,
must be fine-tuned to ensure it can meet the demanding processing requirements. The continuous development of more efficient
algorithms and hardware solutions is an ongoing research challenge that AcciSense embraces to maintain its high-performance
standards.

2. Data Integration

Integrating data from multiple sensors and sources while maintaining accuracy is a complex task. AcciSense relies on data from
cameras, LiDAR, radar sensors, and databases to operate effectively. Ensuring that these diverse data sources are synchronized
and correctly interpreted is an ongoing research challenge. Data integration algorithms and processes are continuously improved
to minimize discrepancies and errors, enabling AcciSense to provide accurate and reliable accident detection and emergency
response coordination.Integrating data from multiple sensors and sources while ensuring accuracy is a complex task.

V. FUTURE SCOPE
AcciSense's potential for the future is as promising as its current capabilities. Beyond revolutionizing accident detection and
emergency response, the system has numerous avenues for further development and integration.

1. Integration with Police Response
One avenue for future development is the integration of AcciSense with local police response systems. This would allow the
automatic dispatch of law enforcement personnel to accident scenes, providing a more comprehensive emergency response.
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2. Data Analysis for Accident Prevention

AcciSense can contribute significantly to a comprehensive analysis of accident data. By identifying patterns, factors, and trends
related to accidents, authorities can develop targeted interventions, policies, and infrastructure improvements to prevent accidents
in the future.

3. Integration with Intelligent Transportation Systems

By integrating AcciSense with existing intelligent transportation systems, such as traffic management systems, we can enhance
overall transportation efficiency, safety, and coordination. This integration has the potential to optimize traffic flow during
accidents and other critical incidents.

4. Historical Data Analysis
AcciSense can also be utilized to analyze historical accident data. This historical perspective can guide the development of
targeted interventions, policies, and infrastructure improvements to prevent accidents in the future.

VI. CONCLUSION

In conclusion, the AcciSense project stands as a remarkable milestone in the ongoing effort to enhance road safety and streamline
emergency response on highways. Through the strategic amalgamation of cutting-edge technology, intelligent algorithms, and
real-time video analysis, we have given birth to a system that possesses the remarkable capability to swiftly detect accidents,
particularly those involving trucks or large vehicles. This prowess extends beyond mere detection; it significantly contributes to
the increased chances of favorable outcomes for accident victims by ensuring the prompt dispatch of ambulances.

However, AcciSense's impact transcends immediate response effectiveness. Its seamless integration with existing transportation
infrastructure holds the potential to further revolutionize road safety and transportation efficiency. By managing traffic flow more
efficiently during accidents and other critical incidents, AcciSense plays a pivotal role in ensuring smoother and safer journeys for
all travelers.

Beyond its immediate benefits, this project lays the foundation for a comprehensive approach to proactive maintenance and
accident prevention. The wealth of data generated and analyzed by AcciSense offers a treasure trove of insights that authorities
can use to identify accident-prone areas, patterns, and contributing factors. Armed with this knowledge, targeted interventions,
policies, and infrastructure improvements can be implemented to reduce the incidence of accidents in the future.

In essence, AcciSense is not merely a system; it represents a visionary leap forward in leveraging technology to safeguard lives
and improve the efficiency of our transportation networks. It is a testament to what can be achieved when innovation and
dedication converge to address the pressing challenges of our time. As we look ahead, the advancements made in this project are
poised to have far-reaching implications, not only in the realm of road safety but also in the broader landscape of smart
transportation systems, machine learning, computer vision, and 10T applications. AcciSense is not just a solution for today; it is a
beacon guiding us toward a safer and more responsive environment for all road users.
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