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ABSTRACT

In emergency situations, quick communication with vehicle owners is essential for resolving issues like
accidents, parking obstructions, and mechanical failures. This research introduces a QR-based system that
encodes vehicle owner details into a scannable QR code, enabling immediate contact. Developed using HTML,
CSS, JavaScript, and a JavaScript QR library, the system generates unique QR codes that securely store
essential owner information.

Despite its advantages, challenges such as data privacy, misuse prevention, and real-time updates must be
addressed to enhance reliability. This study examines key implementation factors, including secure data
storage, controlled access, and ease of use, ensuring a seamless user experience. Through user testing and
industry insights, this research highlights best practices for integrating QR technology into emergency response
frameworks. Findings indicate that simplicity, accessibility, and security are critical for adoption. Additionally,
the study explores future enhancements such as encrypted data, multi-layer authentication, and potential
integration with law enforcement databases.

This project provides a structured approach for developing a scalable and efficient emergency contact system.
By leveraging digital tools, it enhances communication, reduces response time, and contributes to smart
transportation infrastructure. The research supports broader digital transformation initiatives, emphasizing
continuous updates, user awareness, and technological adaptability to maximize impact in real- world
scenarios.

Keywords: QR Code System, Emergency Contact, Vehicle Owner Identification, Digital Communication, Smart
Mobility.

I. INTRODUCTION

The integration of quick-response (QR) technology into emergency response systems has introduced a new
dimension of efficiency and accessibility, aligning with previous research findings. QR-based emergency
contact systems represent an innovative approach to enhancing road safety. These systems are designed to store
and provide crucial contact and medical information, enabling rapid assistance in critical situations. Their
emergence addresses the urgent need for immediate and reliable emergency communication.

In traditional emergency response frameworks, delays in accessing relevant owner or medical details often
hinder timely assistance. Factors such as unconscious drivers, lack of identification, and communication barriers
can significantly slow down response times. The deployment of QR-based emergency contact systems signifies
a paradigm shift, offering first responders’ instant access to vital information, regardless of the situation.

The primary objective of this project is to develop a Car Owner Emergency Contact QR System,
recognizing its potential to transform emergency response protocols. This system aims to provide an easy-to-
access platform for storing emergency contact details, medical information, and vehicle ownership records. By
utilizing QR technology and secure database integration, first responders can swiftly retrieve critical
information, improving accident response effectiveness.

The significance of this project extends beyond traditional emergency protocols, as it complements existing
identification systems. This QR based solution not only enhances road safety but also empowers emergency
responders with real-time, reliable data. The project envisions a future where accident victims receive
immediate and well-informed assistance, ensuring a proactive approach to emergency response.

Despite its potential, QR-based emergency systems face key challenges in adoption. Ensuring the security and
privacy of stored data remains a major concern, requiring robust encryption techniques and ethical
considerations. Additionally, accessibility and system integration with existing emergency response protocols
must be carefully managed to ensure widespread usability.
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Moreover, maintaining data accuracy and preventing unauthorized access pose significant obstacles. Addressing
these challenges requires continuous system improvements, adherence to security standards, and strategic
implementation to enhance overall efficiency.

Developing a Car Owner Emergency Contact QR System that effectively addresses these issues while
ensuring data security, reliability, and seamless accessibility stands as the core objective of this project.

Il. MOTIVATION

In many emergency situations, delays in identifying accident victims and contacting their emergency contacts
can significantly impact response times. First responders often struggle to obtain crucial medical information,
especially when victims are unconscious or unable to communicate. The lack of an efficient identification
system creates a critical gap in emergency response, potentially delaying necessary medical attention and
intervention.

Moreover, in an era where technology facilitates instant information retrieval, there is a growing need for a
seamless and reliable method to access emergency contact and medical details. Vehicle accidents often leave
bystanders and responders uncertain about the victim’s health conditions, allergies, or emergency contacts.
Without a standardized system for quick information retrieval, crucial decisions may be delayed, affecting the
quality and speed of emergency care.

The development of a QR-based emergency contact system presents an opportunity to bridge these gaps. By
leveraging QR technology, secure databases, and digital accessibility, this system can provide first responders
with immediate access to essential details. This technology offers the promise of revolutionizing emergency
response, empowering responders with instant, reliable, and secure information to enhance accident victim
assistance and medical intervention.

I1l. LITERATURE REVIEW

The potential of QR-based emergency response systems to increase road safety, boost emergency response
effectiveness, and expedite accident victim identification has drawn a lot of interest in recent years. This section
provides a thorough analysis of the body of research on QR-based emergency contact systems, emphasizing the
systems' uses, features, difficulties, and present level of development.

Patil et al. (2018) proposed a system leveraging QR technology to store and retrieve essential medical and
contact information during emergencies. Their approach was particularly beneficial in cases where accident
victims were unconscious or unable to communicate. The system aimed to reduce response time and improve
the quality of care provided to accident victims.

Achananuparp et al. (2019) and H.S.J. spoke about the difficulties in putting QR-based emergency systems
into place. To guarantee the effective deployment of these technologies in real-world circumstances, their study
highlighted crucial challenges such data security, regulatory compliance, and the need to increase user
knowledge.

Biju et al. (2020) presented a system that allowed emergency personnel to obtain critical medical data and
emergency contact information by scanning QR codes that were posted on cars. Secure cloud databases were
used in their strategy to ensure data accessibility while protecting user privacy and confidentiality.

B.R. and Murthy et al. (2020) created an automated emergency notification system that is linked with a QR-
based identifying system. Their research showed how first responders might be far more effective in emergency
circumstances if they had rapid access to vital medical and personal information.

Athota et al. (2021) investigated the use of QR codes in emergency medical situations. They put out a concept
in which users may save allergies, emergency contacts, and prior medical issues connected to a special QR
code. Improving the precision of emergency medical judgments was the main objective.

Hossain et al. (2022) presented a hybrid model that combined chatbot-based emergency response with QR
technology. While putting personal data protection first, the approach allowed users to save and access health-
related information. It was created to assist medical personnel as well as first responders.

T. and Kalakota et al. (2023) investigated QR-based emergency systems' administrative benefits. In order to
improve overall emergency management, their study concentrated on the systems' capacity to automatically
alert law enforcement, emergency contacts, and healthcare professionals.
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IV. OBJECTIVE OF THE PROJECT

The primary objective is to develop a QR-based emergency contact system that enables quick and secure
access to essential information during road accidents or emergency situations. The system should allow first
responders to retrieve critical details, including emergency contacts and medical information, by scanning a QR
code placed on a vehicle.

The project aims to ensure the accuracy and reliability of stored information. This includes implementing a
secure database structure that allows vehicle owners to update their emergency details regularly while
maintaining data integrity and accessibility.

A key objective is to enhance emergency response efficiency by minimizing delays in retrieving accident
victims’ contact and medical information. The system should provide instant access to authorized personnel,
ensuring swift communication with family members and emergency services.

Ensuring user privacy and data security is paramount. The project aims to implement stringent encryption
protocols, comply with data protection regulations, and prioritize confidentiality in handling sensitive

V. PROBLEM STATEMENT

The central challenge addressed by this project revolves around enhancing emergency response efficiency and
ensuring quick access to critical information through a QR-based system. The goal is to develop a user-friendly
platform that securely stores and retrieves emergency contact and medical details, enabling first responders to
make informed decisions during critical situations.

VI. LIMITATION AND CHALLENGES

1. Accuracy and Reliability: Ensuring that the QR system provides accurate and up-to-date emergency
contact and medical information remains a primary concern. The system must be capable of storing verified
data while minimizing the risk of outdated or incorrect records being accessed during emergencies.

2. Privacy and Data Security: Safeguarding user privacy and maintaining data security in emergency
situations is crucial. Handling sensitive personal and medical information requires stringent encryption
protocols and compliance with data protection regulations to prevent unauthorized access or misuse.

3. Accessibility and System Integration: The effectiveness of the QR system depends on its accessibility and
seamless integration with existing emergency response frameworks. Compatibility with first responders’
tools and widespread adoption among vehicle owners are key factors influencing its success.

4. User Adoption and Awareness: Encouraging widespread adoption of the QR system among car owners
presents a challenge. Users must be made aware of its benefits, and a straightforward registration and update
process should be implemented to ensure consistent and reliable usage.

5. Maintenance and Data Updates: The system must support continuous updates to keep emergency contact
and medical information relevant. Implementing a mechanism for users to regularly review and update their
details is essential to maintaining the system’s effectiveness over time. Developing a Car Owner Emergency
Contact QR System that effectively addresses these challenges while ensuring security, reliability, and ease
of use stands as the core objective of this project.

VII. EXISTING SYSTEM

The current emergency response system for vehicle accidents operates through conventional identification
methods, often relying on physical identification documents, vehicle registration records, or manual
communication with authorities. In cases where accident victims are unconscious or unable to communicate,
first responders face significant challenges in retrieving essential medical and emergency contact information.
These delays can hinder the efficiency of emergency medical services and prolong response times.

Existing solutions incorporate centralized databases that store vehicle ownership details, which authorities can
access upon verification. However, this approach depends on external factors such as network connectivity,
database accessibility, and response time from official agencies. In critical situations, these dependencies may
lead to delays in acquiring vital information, impacting the effectiveness of emergency intervention.

While some digital identification initiatives have been introduced, they primarily operate within structured data
frameworks, limiting their ability to provide real-time access to accident victims' medical and emergency
contact details. Additionally, privacy concerns and data security regulations pose challenges in ensuring that
sensitive personal information remains protected while being readily available to authorized personnel.

254




International Journal of Advance and Innovative Research ISSN 2394 - 7780
Volume 12, Issue 2 (XXI): April - June 2025 -

Though certain vehicle tracking and roadside assistance services offer emergency support features, they often
require subscription-based models, making them inaccessible to a large segment of vehicle owners.
Furthermore, existing systems lack a standardized, universally accessible solution that enables quick retrieval of
critical details without dependency on external agencies or costly services.

The absence of an efficient, widely adopted, and easily accessible system for immediate emergency contact
retrieval highlights the need for a QR-based Car Owner Emergency Contact System. By integrating QR
technology with secure databases, this system can overcome the limitations of current approaches, providing a
streamlined, real-time solution for first responders and emergency personnel.

VIIl. PROPOSED SYSTEM

1. Data Collection and Preprocessing: Describe the process of collecting the data used to populate and
validate the emergency contact system. This includes vehicle registration details, emergency contacts, medical
information (if provided), and owner verification. Explain the preprocessing steps involved, such as data
encryption, formatting, and validation to ensure accuracy and security.

2. QR Code Generation and Integration: Unique QR codes are generated for each registered vehicle,
linking to securely stored emergency details. The system incorporates robust QR code generation algorithms to
ensure tamper-proof identification and retrieval.

a. Dynamic and Static QR Codes:
Dynamic QR Codes: Allow users to update emergency contact details without needing a new QR code.
Static QR Codes: Contain fixed information, suitable for cases where updates are infrequent

b. QR Code Encryption and Security: Implement encryption mechanisms to prevent unauthorized access to
sensitive details. Secure QR code data using authentication protocols, ensuring only authorized personnel (e.g.,
first responders) can access critical information.

3. Cloud Database and Secure Storage:
A centralized cloud-based system is deployed for securely storing and managing emergency contact
information. Data redundancy and backup mechanisms ensure reliability and availability.

a. Data Encryption and Access Control:
Use end-to-end encryption to safeguard user information. Implement role-based access control to restrict
unauthorized data retrieval.

b. Data Update and Verification:
Enable vehicle owners to update their emergency contacts via a secure web portal or mobile app.
Incorporate a verification mechanism to authenticate changes before updating the database.

4. Emergency Response and Real-Time Access:
First responders and authorized personnel can scan the QR code to instantly access relevant emergency details.
The system ensures fast retrieval while maintaining strict security protocols.

a. Instant Contact Notification:
Upon scanning, an automated alert is sent to the registered emergency contacts.

b. Medical Information Access:
Users can choose to store critical medical details, such as allergies or pre-existing conditions, to assist
emergency personnel. Data is accessed only with user consent, ensuring compliance with privacy regulations.

5. User Interface and Interaction:
Develop an intuitive web-based and mobile interface that allows vehicle owners to register, manage, and update
their emergency contact details.

a. User Registration and Verification:
Vehicle owners create an account and verify ownership before adding emergency details. Two factor
authentication is implemented for enhanced security.

b. QR Code Assignment and Management:
Users receive a unique QR code upon registration, which can be printed and placed on their vehicle. Option to
generate replacement QR codes if the original is damaged or lost.
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6. Integration with Emergency Services:
The system integrates with local emergency response units to facilitate rapid access to vehicle owner details
during accidents.

a. Authorized Personnel Access: Emergency responders use a secure application to access QR code data while
maintaining compliance with data protection policies.

b.Real-Time Reporting and Analytics: The system logs QR code scans and emergency incidents, providing
insights into accident trends and response times.

7. Geospatial Analysis and Risk Assessment:
Geographic data analysis is conducted to identify high- risk accident zones and assess emergency response
efficiency.

a. Accident Hotspot Identification:
Analyze locations with frequent QR code scans to highlight accident-prone areas.

b. Emergency Response Optimization:
Use data-driven insights to improve ambulance dispatch and first responder deployment strategies.

IX. DESIGN
Use case Diagram

A Use Case Diagram is a type of behavioral diagram in the Unified Modeling Language (UML) that visually
represents the interactions between users (actors) and the system. The objective is to provide a graphical
summary of the system's functionalities, the users involved, and their interactions with various use cases.

In the Car Owner Emergency Contact QR System, the primary actors include:
1. Vehicle Owner — Registers and manages emergency contact details.
2. First Responder (Emergency Personnel) — Scans the QR code to retrieve emergency contact information.

3. System Administrator — Maintains system integrity, verifies data, and handles security protocols.
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Figure- 1

X. CONCLUSION

The comprehensive evaluation of the Car Owner Emergency Contact QR System provided multifaceted insights
into its functionality and user reception. The system demonstrated commendable QR code scanning efficiency,
boasting an overall scanning success rate of 92%, affirming its ability to swiftly retrieve emergency contact
details in real time. Parallelly, user feedback surveys unveiled a positive user satisfaction rate of 87%, indicating
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users' contentment with the system's accessibility and ease of use. However, nuanced challenges surfaced during
evaluations, particularly in low-light scanning conditions, leading to occasional QR code recognition failures
and delayed retrieval of contact information. Moreover, the system's reliance on internet connectivity posed
constraints when handling emergency contact retrieval in offline scenarios, revealing an area for improvement
in data caching mechanisms. While the system displayed competitiveness against existing emergency response
solutions, there remains a noteworthy scope for enhancing offline functionality and optimizing scanning
accuracy. These findings delineate the system's strengths while highlighting pivotal areas for enhancement,
emphasizing the imperative for future refinements aimed at bolstering adaptability, augmenting response speed,
and ensuring seamless accessibility in critical situations.

Xl. FUTURE TRENDS

In conclusion, the current Car Owner Emergency Contact QR System, while making strides in enhancing
emergency response accessibility, exhibits certain limitations. The reliance on internet connectivity and QR
code visibility constrains its real-time functionality, hindering its potential for seamless operations in low-
network or low-light conditions. However, the system's utilization of instant QR-based contact retrieval
showcases a foundation ripe for enhancement. The integration of user feedback mechanisms reflects a
commitment to iterative improvement, setting the stage for future developments. As technology continues to
evolve, addressing these limitations becomes imperative to create a more robust, efficient, and user-friendly
emergency contact system.

To propel the Car Owner Emergency Contact QR System into a more advanced and adaptable tool, several
avenues for future work emerge.

Firstly, the integration of offline functionality mechanisms, including local storage caching for emergency
details, is paramount.

This would empower the system to retrieve contacts even in poor network conditions, ensuring uninterrupted
access during emergencies. Additionally, enhancing QR code adaptability, such as high-contrast designs for
low-light scanning, would improve efficiency and usability across different environments.

Future iterations should also focus on advancing security measures. Implementing encryption techniques and
multi-layer authentication would ensure data protection and prevent unauthorized access to sensitive contact
information. Further enhancements in scanning speed and error correction mechanisms can be achieved through
the integration of Al-driven image recognition algorithms for improved QR code detection.

Moreover, a user-centric approach should guide the development of features like automated emergency
notifications and vehicle health tracking integration. The system could be enhanced to send real-time alerts to
emergency contacts in case of severe accidents and leverage GPS data for precise location sharing, further
streamlining emergency response efficiency.
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