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Abstract. Drivers often face significant delays due to bureaucratic procedures
following traffic accidents, particularly while awaiting insurance representatives.
These postponements disrupt traffic flow, increasing the risk of secondary colli-
sions, posing economic and safety risks as well. AccidentAlert is a mobile applica-
tion designed to streamline accident reporting by enabling drivers to directly notify
insurance providers and alert nearby users of traffic disruptions. The application
was developed based on a review of existing solutions, interviews with insurance
professionals, and survey responses from 178 drivers. Usability and effectiveness
evaluations indicated that AccidentAlert successfully addresses user needs and
enhances road safety through faster, more reliable communication.

Keywords: Mobile Application - Traffic Accident - Real-Time Reporting -
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1 Introduction

Driving has become an essential part of modern life, particularly in countries like Cyprus
where public transportation options are limited. As a result, traffic accidents remain a
common and often unavoidable occurrence. According to recent data, global vehicle
registrations reached 1.457 billion, corresponding to one vehicle per 5.5 people [1]. In
Cyprus alone, 46,780 vehicles were registered between January and November 2024 [2].

Traffic accidents not only pose immediate safety risks but also lead to delays in
response from insurance providers and emergency services, especially in countries where
insurance representatives are required to be physically present at the scene. These delays
contribute to road congestion and increase the likelihood of secondary collisions. A
critical need therefore exists for efficient tools that can facilitate rapid accident reporting
and timely information sharing [3].

In response to this gap, this study introduces AccidentAlert, a mobile application
designed to streamline accident reporting and enhance communication between drivers
and insurance companies. The app allows users to report accidents in real time, receive
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updates on report status, and be informed about traffic incidents in their area. Insurance
representatives, in turn, gain access to accurate, timely reports for faster assessment.

The development of this solution was informed by a combination of literature
review, stakeholder interviews, and survey data from 178 drivers. The aim is to reduce
bureaucratic burdens and improve the safety and efficiency of road networks through a
user-centered technological intervention.

2 Existing Solutions

2.1 Insurance Company Applications

Many insurance companies offer mobile applications to support clients such as accident
reporting, digital insurance cards, roadside assistance, and policy management [4—6].
Examples include State Farm and GEICO, whose mobile apps provide useful services
but restrict access to their own policyholders. These apps do not facilitate cross-company
accident reporting or public traffic alerts.

2.2 Applications Supporting Participants in Traffic Accidents

Applications like AAA, SOSmart, AxiKit, Help I Crashed My Car, and Assisto assist
users in collecting accident-related information and notifying emergency contacts. How-
ever, these apps often lack integration with insurance systems or live traffic condition
updates, limiting their overall effectiveness in streamlining post-accident procedures
[7-13].

2.3 Road Safety Applications

Navigation-based apps like Waze and Google Maps enhance road safety by offering real-
time alerts, hazard reporting, and optimal route suggestions. Nevertheless, these plat-
forms are not designed to support accident documentation or facilitate communication
with insurance providers [14].

2.4 Gap in Current Research

Despite the availability of diverse mobile applications supporting drivers during and
after traffic accidents, existing solutions remain fragmented and limited in scope. Most
insurance company apps restrict access to policyholders and do not offer broader road
safety or traffic communication features. Similarly, road safety and navigation apps do
not support structured accident reporting or communication with insurers.

Figure 1 presents a comparative analysis of key features across selected applications.
As shown, no existing solution combines multi-insurer reporting, real-time traffic alerts,
and status tracking in a unified, user-friendly interface.
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Fig. 1. Competitive Analysis Grid

This analysis highlights a clear gap in both practice and research. In addition to
this practical gap, there seems to be limited academic research on how mobile applica-
tions can enhance post accidents procedures, particularly regarding usability, user trust,
and the automation of bureaucratic procedures. Most of the literature solely focuses on
traffic safety, accident prevention, or emergency alerts systems. Therefore, this project
contributes to the field by evaluating how drivers interact with a unified platform dur-
ing accident events, providing insights into user expectations, design challenges, and
the potential of reducing traffic congestion and procedural delays through real time
mobile reporting. While the complete elimination of traffic accidents may not be possible,
reducing their frequency and consequences through intelligent digital tools is increas-
ingly feasible. Thus, AccidentAlert was designed to address this gap, so as to enhance
driver support, streamline insurance processes, and contribute to safer and smarter road
networks.

3 Methodology

The development of the AccidentAlert application was guided by the Waterfall Model,
a linear and structured software development methodology consisting of five sequential
stages: requirements analysis, design, development, evaluation, and system maintenance
[15]. This model was selected for its clarity, emphasis on documentation, and ability to
define and lock system requirements early in the process.
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During the requirements analysis phase, information was gathered through user sur-
veys and interviews with both drivers and insurance representatives. This helped identify
key user needs, such as the ability to report accidents quickly, track report statuses, and
receive real-time traffic alerts.

The design phase involved the creation of system architecture diagrams and interface
wireframes, with a focus on intuitive navigation and responsiveness. A user-centered
approach was followed to ensure usability across various age groups and digital literacy
levels.

In the development phase, the application was built using Xamarin, C#, XAML,
Google Maps API, ASP.NET Core, and Microsoft Azure, with a modular codebase that
allows for future integration with external insurance platforms.

The evaluation phase involved usability testing with nine participants from the initial
survey group. Feedback was collected on interface clarity, system responsiveness, and
feature usefulness, leading to iterative refinements.

Lastly, the system maintenance phase includes plans for future updates, user feedback
loops, and scalability to support more insurance companies and geographic regions.

3.1 User Research and Data Collection

To inform the development of AccidentAlert, a three-phase user research process was
conducted. First, a systematic analysis of existing applications was carried out (see
Sect. 2), which revealed key functional and integration gaps in current accident report-
ing and road safety tools. Second, semi-structured interviews were held with repre-
sentatives from two major insurance companies in Cyprus. These interviews combined
specific inquiries—concerning claims processing workflows, digital service provision,
and mobile app use—with open-ended discussion. The findings highlighted inefficien-
cies in current reporting practices and a clear interest in automation solutions. Third, a
structured questionnaire was distributed electronically to 178 drivers via Google Forms.
The survey was designed to assess the perceived usefulness, usability, and relevance of
proposed application features, while also collecting feedback for future development.

Survey analysis revealed strong support for the application, with participants express-
ing a need for more efficient accident handling and improved communication with insur-
ers. However, concerns were also raised about data privacy and security, emphasizing
the importance of these considerations in future iterations of the app.

Tables 1 and 2 summarize the key system requirements based on user input,
categorized for driver users and insurance company personnel, respectively.
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Table 1. Requirements for Users-Drivers

Requirements for Users-Drivers

Description

Register/Log-in

The initial page, where users can access the system either by creating a
new account or by logging into an existing one.

To create an account, the following information is required:

* Personal Key (provided by the insurance company)

* Choice of insurance company

« Full name (as stated in the insurance policy)

* Date of Birth

* Email address

¢ Password

Before the user can perform any action within the application, their
account must first be activated by the insurance company.

Accident Report

A form for entering accident details, where the user will be required to
provide the following information:

« Contact details (full name and phone number) for the individuals
involved in the accident.

Vehicle information (vehicle registration number and insurance
company) for the involved vehicles.

A brief description of the incident.

Time (when the accident occurred) and location (live location).

Option to capture and immediately upload photos.

Option to request roadside assistance (vehicle relocation).

Request for the presence of an insurance company representative at the
scene.

Accident Report Submission Confirmation

The user is notified of the successful submission of their traffic accident

report and is provided with the option to check or select the following:

* The current status of their report (Sent, Seen, Confirm, Decline,
Estimated, Complete).

¢ The estimated response time from the insurance company.

« The option to view the report they just submitted.

* The ability to contact their insurance company.

* A list of nearby vehicle repair shops in their vicinity.

Vehicle Repair Shops

Users can view a list of nearby vehicle repair shops in the area where the
accident occurred. The following information is provided for each shop:
« Contact details

* Navigation Directions

Immediate Contact with Emergency Services

The ability to directly call emergency services, including Police,
Ambulance and Fire Department.

Traffic Accident Alerts

Users are given the ability to report and receive notifications about traffic

accidents in their area. They can alert other users about accidents through

the following options:

« Automatically, upon submitting the accident report form to the
insurance company.

¢ Manually, by voluntarily selecting the option to notify other
users-drivers about a traffic accident.

Tracking Report Status

Users will be able to track reports that are still pending. They will receive
updated on the status of their report, as well as information regarding the
compensation amount and date (if applicable).

(continued)
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Table 1. (continued)

Requirements for Users-Drivers Description

Accident History The option to view the history of accidents that have been reported

through the application.

Renewal Notifications Users have the option to set reminders for upcoming renewals.

Specifically, users will enter:

* Renewal date

* Type of renewal (e.g. MOT, insurance policy, etc.)

The application also provides the option to receive a reminder seven days
before the renewal due date.

Table 2. Requirements for Users-Employees of Insurance Companies

Requirements for Users-Employees of
Insurance Companies

Description

Register/Log-in

The initial page where users can access the system
either by creating a new account or by logging into
an existing one, will be the same for insurance
company employees. They will be identified as
insurance company employees through their
personal key and then redirected to the main page
of the application for the specific company.

Costumer Account Activation

Insurance company employees will have the
ability to activate user-driver accounts (their
clients).

Viewing Traffic Accident Reports

Insurance company employees have the ability to

review the traffic accident reports submitted by

users-drivers (their clients). Specifically, they are

responsible for:

¢ Confirming or rejecting a report.

* Submitting the estimated service time.

¢ Determining whether compensation will be
provided.

 Entering the compensation amount and payment
date (if applicable).

3.2 System Design

The design phase translated user and functional requirements into a structured technical
plan for implementation. The system design focused on four key elements: the Use Case
Diagram, User Interface (UI), Database Schema, and System Architecture. This phase
aimed to ensure a user-friendly and functional application capable of supporting accident
reporting, communication with insurers, and road safety alerts.

Use Case Diagram. The Use Case Diagram (Fig. 2) outlines the primary interactions
between system users and the application. New users must first register and await account
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activation by an insurance company representative. Once activated, drivers gain access
to core functionalities such as:

Reporting traffic accidents

Contacting emergency services

Receiving and sending traffic updates

Tracking the status of submitted reports

Viewing accident history

Managing renewal reminders for insurance or vehicle services

Insurance company employees have administrative privileges, including:

Activating new customer accounts
Verifying and commenting on accident reports
Providing estimated service times and compensation details

User Interface. Prior to the system’s final implementation, interactive Ul prototypes
were developed using the Justin Mind prototyping tool. The aim was to simulate the final
user experience, allowing for early feedback and usability evaluation before full-scale
development. Designs were created for both primary user role-drivers and insurance com-
pany employees—focusing on ease of navigation, minimal cognitive load, and clarity
in emergency-use contexts. Key functions, such as accident reporting, traffic alerts, and
status monitoring, were prioritized in the layout. Figure 3 presents the two main screen
prototypes. The left interface displays the driver’s home screen, featuring quick access to
report incidents and view traffic updates. The right interface shows the employee dash-
board, enabling efficient accident report validation and communication with insurance
clients.

Database Structure. The database of AccidentAlert was designed to manage appli-
cation data efficiently, while ensuring alignment with core system functionalities. It
supports key operations including user registration and login, accident report manage-
ment, display of nearby vehicle repair shops, real-time accident alerts, renewal notifi-
cations, and access to accident history. The design process began with the development
of a requirements specification document, derived from the functional and user require-
ments identified in Sect. 3.1. Based on these specifications, an Entity-Relationship (ER)
Diagram was created to model the conceptual structure of the database. This model was
then translated into a Relational Schema, forming the basis of the system’s back-end
data management.

Efforts were made to ensure data normalization, reduce redundancy, and maintain
referential integrity. Given the sensitivity of the data collected—such as user locations
and personal accident history—data privacy and secure access control were considered
during schema design, with role-based data access incorporated into the architecture.

System Architecture. The system architecture of AccidentAlertis designed to facilitate
efficient communication between users and backend services while ensuring scalability,
reliability, and security. It follows a client-server model, as illustrated in Fig. 4. Users
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Fig. 2. Use Case Diagram

access the application through any internet-connected device. There are two distinct user
roles, each interacting with the system through separate interfaces:

e Insurance clients (driver users) access the Client Interface, which allows them to
report accidents, view real-time alerts, and interact with interactive maps powered by
the Google Maps APIL.
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e Insurance company representatives (employee users) access the Employee Interface,
through which they can activate user accounts, review accident submissions, and
provide feedback or status updates.

Both user groups interact with the back end via a Web API developed using ASPNET
Core. This API manages all bi-directional communication between the front-end and
the database. Media such as accident photographs are securely uploaded to and retrieved
from Azure Blob Storage, ensuring scalable and reliable file management. Clients can
upload and access their own accident photos, while employees can only retrieve those
relevant to their investigations. This modular architecture promotes secure data handling,
efficient media storage, and smooth user interaction, providing a foundation for future
scalability and integration with additional services.

Insurance Employee

—ei
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)

INTERNET
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Fig. 4. System Architecture
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4 Technologies and Development

To ensure the reliability, scalability, and usability of the AccidentAlert application, a set
of modern, cross-platform development tools and frameworks were selected, covering
the front-end, back-end, and database layers.

4.1 Front End Development

The mobile front-end was developed using Xamarin, an open-source framework by
Microsoft that enables cross-platform development for Android, i0S, and Windows
using a shared C# codebase [16]. The application logic was written in C#, a robust
and type-safe language within the Microsoft. NET ecosystem, known for its strong sup-
port for enterprise and mobile applications [17]. User interfaces were designed using
XAML (Extensible Application Markup Language), a declarative XML-based language
that allows for the separation of front-end design from back-end logic [18, 19]. This
promotes maintainability and reusability in Ul components. The Google Maps API was
integrated to offer location-based services, including visualizing accident sites within
the application.

4.2 Back End Development

The server-side logic was implemented using ASP.NET Core, a high-performance, cross-
platform web framework designed for building APIs and web services [20]. This frame-
work supports modular architecture and provides the infrastructure for handling authen-
tication, data management, and communication between the mobile front-end and the
database.

4.3 Database and Cloud Storage

The application’s back-end database was built using Microsoft SQL Server, a relational
database management system optimized for structured data storage and complex query-
ing [21]. The SQL Server instance is hosted on Microsoft Azure, which provides secure,
scalable, and globally accessible cloud infrastructure [22]. To manage multimedia files
such as accident photos, Azure Blob Storage was employed. This service supports the
efficient storage and retrieval of large volumes of unstructured data, making it suitable
for managing visual evidence associated with traffic incidents [23].

5 Application Evaluation

To assess the usability and effectiveness of the AccidentAlert application, a structured
evaluation was conducted with a small group of end users. A total of 9 participants,
7 vehicle drivers and 2 insurance company employees, were recruited for this initial
assessment. Participants were provided with a presentation video showcasing the appli-
cation’s main features and usage scenarios. Upon watching the video, they were asked to
test the application and complete an online questionnaire distributed via Google Forms.
The evaluation focused on key areas such as:
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Ease of use

Clarity of navigation

Usefulness of core functionalities
Overall user satisfaction

5.1 Results

In total, 9 individuals participated in the questionnaire, the majority of whom were men
within their 44-65s. The analysis revealed that a great majority of the participants (77.8%)
reported driving on a daily basis, indicating that they are active drivers and are therefore
likely to find the application useful. Regarding the application itself, most respondents
(88.9%) considered the application to be a great proposition, and all participants (100%)
believed it would be beneficial in their daily lives. Table 3 provides a summary of the
evaluation of the application’s main features in terms of its usability and usefulness.

Table 3. Evaluation of Application Features

Feature Usability (Rated Very Easy) | Usefulness (Rated Very Useful)
Accident Report 88.9% 77.8%
Accident Report Submission | 88.9% 88.9%
Confirmation

Vehicle Repair Shops 77.8% 66.7%
Immediate Contact with 77.8% 88.9%
Emergency Services

Traffic Accident Alerts 88.9% 77.8%
Tracking Report Status 88.9% 77.8%
Accident History 55.6% 44%
Renewal Notifications 88.9% 88.9%
Costumer Account Activation | 100% 100%
(for Users-Employees of

Insurance Companies)

Viewing Traffic Accident 100% 100%
Reports (for Users-Employees

of Insurance Companies)

5.2 Findings

Participants responded positively to the application. In particular, the speed and sim-
plicity of the accident reporting process were highlighted as major strengths. Both user
groups found the interface intuitive and functional, and the dual-interface approach (for
clients and employees) was well received.
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5.3 Suggestions for Improvement

Despite the positive feedback, participants suggested improvements, including:

e Enhanced visual indicators during the reporting process
e Integration of push notifications for status updates
e Expanded help or tutorial section for first-time users

These suggestions will inform future iterations of the application. Although the small
sample size limits broad generalization, the findings confirm the application’s viability
and highlight areas for refinement in a full-scale deployment.

6 Conclusion

This study addressed the need for a rapid and user-friendly method of reporting traf-
fic accidents directly to insurance companies. The development of the AccidentAlert
application successfully achieved this objective, offering a mobile solution that stream-
lines accident reporting while contributing to improved road safety and communication
efficiency. The project reinforced the initial observation of a market gap—namely, the
absence of integrated systems that support both real-time reporting and interaction with
multiple insurance providers. It also highlighted a broader societal need to enhance driver
safety and prevent secondary collisions through timely alerts and status updates.
Beyond developing the application, valuable insights have been illuminated regard-
ing driver behaviour and expectations during post- accident scenarios, emphasizing
the importance of usability, trust, and automation in high-stress situations. The eval-
uation demonstrated that a unified platform could reduce delays in reporting and claims
processing, potentially alleviating traffic congestion and improving emergency response.
The AccidentAlert application allows users to swiftly report accidents, track the
progress of their claims, and receive notifications about nearby traffic incidents. By
applying both general and specific system design principles, the resulting solution is
intuitive, functional, and scalable. The application significantly simplifies the current
process of reporting and managing traffic accidents, providing benefits to both drivers and
insurance professionals. Future work will focus on improving data security, expanding
insurer integration, and conducting large-scale testing to further refine the platform.
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