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Abstract: The increasing need for on-demand vehicle breakdown assistance calls for a system that
connects stranded drivers with nearby mechanics through a seamless mobile interface. This paper presents
a survey of existing technologies, applications, and algorithms that aid in the development of a real-time
mechanic dispatch platform. The app allows for mechanic registration, user-mechanic connectivity based
on GPS location, and ratings to enhance service reliability. This survey highlights methods for
implementing proximity-based assistance, secure admin control for mechanic vetting, and efficient user-to-
mechanic communication.
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I. INTRODUCTION
A. Background of the Study
Vehicle breakdowns often leave drivers stranded, leading to safety concerns and inconvenience, especially in isolated
locations. Traditionally, drivers rely on towing services or informal networks to locate mechanics, which can be time-
consuming and unreliable. With advancements in mobile technology and location-based services, this project proposes
an Android app to bridge the gap between users (drivers) and available mechanics, enhancing response times and user
satisfaction.

B. Aim
The aim of this research project is to develop a user-friendly, GPS-integrated app that:
1. Allows users to find and connect with nearby mechanics in real time.
2. Offers a secure registration and vetting system for mechanics, managed by an admin.
3. Ensures efficient request dispatch and response handling to minimize delays.
The paper consolidates the core features, associations, and data flow of the app to provide a complete view of the
system.

II. LITERATURE REVIEW
1. Overview of Applications for Mobile-Based Service Dispatch
Applications for mobile-based service dispatching have grown significantly, revolutionizing sectors including
emergency services, food delivery, and transportation that need help instantly. Apps like Uber, DoorDash, and other
roadside assistance platforms are prime examples of how mobile technology can let people in need of help connect with
service providers instantly. Location monitoring, real-time notification systems, proximity-based sorting, and user
feedback methods to guarantee service quality are some of the elements that these applications have in common. These
characteristics provide a basic structure for creating an app for vehicle breakdown assistance, where mechanic dispatch
efficiency and proximity are critical factors.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-22214 sy 64
www.ijarsct.co.in Z




(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 4, Issue 3, November 2024

2. Service Dispatch Based on Location

Connecting users with local technicians via GPS coordinates is one of the most important features of a car breakdown
help software. The usefulness of location-based services (LBS) in raising user satisfaction in service applications has
been the subject of numerous research. For example, Basiri et al. (2017) point out how real-time GPS integration
enables automated proximity-based matching on platforms such as Uber to provide a smooth experience. According to
Hu et al. (2019), precise geolocation in ride-hailing applications greatly speeds up response times, which improves
consumer happiness and service dependability. When a car breaks down, these ideas can be used to prioritize the
mechanics who are closest to the user's location using GPS data. Even with LBS's benefits, it can be difficult to
maintain precise GPS tracking. GPS accuracy may deteriorate in low-signal areas or in bad weather, which could affect
location-based dispatch's dependability. Jin and Ji (2021) suggest incorporating auxiliary techniques like Wi-Fi
positioning or caching recent locations to guarantee continuity in order to lessen such problems. These techniques could
improve the functionality of the breakdown help app and guarantee service availability even in locations with poor GPS
accuracy.

3. Matching Algorithms and Sequential Notifications Matching algorithms are a common method used in applications
that connect users with service providers. Chen et al. (2019) introduced sequential notification systems, where multiple
service providers are alerted one after another based on proximity and availability. This reduces overload on providers
and helps users quickly connect with an available provider. The Vehicle Breakdown Assistance app uses a similar
method by sending notifications to nearby mechanics in a one-minute interval sequence, enhancing the likelihood of a
prompt connection.

User-Centric Interface Design for Applications in Emergency Response In emergency applications when time
sensitivity and stress are considerations, user experience is crucial. Liu and Sun (2022) focused on one-click navigation,
unambiguous feedback systems, and user-friendly layouts in their study of the effects of simplified user interface design
on user engagement in emergency response apps. Users benefit from simple interfaces that do away with intricate
navigation in high-pressure scenarios. By providing a simplified grading system, live status updates, and a one-tap help
request button, the Vehicle Breakdown Assistance app puts these findings into practice. Because of these design
decisions, users can easily access essential features, increasing the app's usefulness in emergency situations.

4. Algorithms for Proximity-Based Sorting and Dispatch

Good sorting and dispatch algorithms are necessary to ensure that the service request is routed to the closest available
mechanic first. In applications like auto breakdown assistance, this is crucial for speeding up reaction times. According
to Li and Zhu (2020), proximity-based sorting can be accomplished by utilizing algorithms such as Quicksort and
binary heap sorting, which offer efficient real-time sorting of service providers by distance. Priority queue data
structures are particularly useful because they enable systems to handle consecutive requests while maintaining
prioritized proximity-based responses (He and Xu, 2021). Because mechanics closer to the customer receive messages
before others, users may experience quicker service and shorter wait times if these algorithms are integrated into the
app.

The sequential notification method, in which mechanics are notified one at a time and given a predetermined amount of
time to respond, is another topic covered in emergency services dispatching research. Similar techniques are employed
in ambulance dispatch systems, which reduce response times by sending proximity-based notifications to the nearest
responders (Qian and Liu, 2019). By using this sequential technique in the context of car assistance, the app can ensure
efficient dispatch and reduce the likelihood of multiple specialists responding to the same request.

Dijkstra’s Algorithm
A graph traversal technique called Dijkstra's algorithm is used to determine the shortest path between nodes in a
weighted graph, where each edge has a weight that is not negative. Edsger Dijkstra created the algorithm in 1956, and it
is frequently employed in fields where effective pathfinding is crucial, such as network routing and geographic
mapping. The shortest known distances are updated while the algorithm iteratively exph
surrounding nodes, starting from a source node and maintaining a priority queue. Botly:
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benefit from the efficiency of Dijkstra's algorithm. It is a fundamental algorithm in computer science and operations
research because of its deterministic nature, which ensures the shortest path in situations with non-negative weights.

5. Role-Based Mobile Application Security and Access Control

Applications where several user types—such as mechanics, administrators, and regular users—interact inside the
system require role-based access control, or RBAC. RBAC improves security and data integrity by guaranteeing that
every user has particular permissions. Particularly in delicate procedures like user account management and mechanic
verification, role-based permissions guard against unwanted access. RBAC is crucial for systems that need secure user
management, according to several research. For instance, Niu et al. (2018) discovered that by role-limiting access to
crucial features, RBAC implementation in mobile apps enhances data protection and stops unwanted changes. RBAC
would guarantee that only administrators have the authority to accept or deny mechanic registrations in the auto
breakdown assistance app, and that users have limited access to the help request feature.

Furthermore, end-to-end encryption can improve mechanics' ability to submit documents securely as part of the
registration procedure. Encryption techniques in mobile applications safeguard private data and secure sensitive
information, which is crucial for preserving user-provider platform trust (Wright and Zhao, 2021). An additional degree
of security would be added by encrypting mechanic documents while they are being submitted and stored, protecting
user and service provider data.

6. A* Algorithm

The A* (A-star) algorithm is a well-liked pathfinding and graph traversal method that is particularly well-known for its
efficiency in applications requiring the identification of a quick path, such as navigation systems, robotics, and game
creation. In order to anticipate the cost to reach the goal from any given node, A*, an improvement on Dijkstra's
technique, combines a heuristic function with the known cost from the start node. This results in a priority queue-based
search, which often significantly shrinks the search space by prioritizing nodes that are most likely to lead to the
optimal path. Either the Manhattan or Euclidean distance is frequently used as the basis for the heuristic function,
depending on the grid topology of the graph.

7. Systems for User Feedback and Rating Maintaining the quality and legitimacy of mobile service apps requires
mechanisms for user reviews and ratings. Several studies have shown that rating systems can be used to increase
customer satisfaction and accountability. As per Liu and Xie (2018), rating systems provide potential clients with
information about the quality of services, which may influence their decision and boost platform trust overall. In the
vehicle breakdown support app, ratings would also allow users to assess mechanics based on their past performance,
which would encourage mechanics to provide high-quality work in order to maintain high ratings.

Furthermore, there are particular difficulties with rating aggregation. Chen et al. (2019) address the use of weighted
averages to calculate fair evaluations that place a greater emphasis on recent performance. By ensuring that a
mechanic's rating is current and accurately represents the quality of their services, this method may assist users in
making better judgments. Additionally, as Sheng and Wu (2020) point out, automatic systems to stop biased or
fraudulent ratings could be put in place to preserve the integrity of the rating system.

8. Technologies for Real-Time Communication

Mobile applications rely on communication frameworks that facilitate instant messaging and notifications in order to
facilitate real-time interaction between users and mechanics. Applications that need instant alerts commonly use
platforms like WebSockets and Firebase Cloud Messaging (FCM). Studies by Zhang et al. (2020) show that
WebSockets allow for continuous data sharing, which is perfect for real-time position tracking and updates, while FCM
allows for low-latency push notifications, which are crucial in real-time applications. The breakdown help app's
responsiveness and user experience would be improved by incorporating such frameworks, which would guarantee that
users and mechanics receive real-time notifications.
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Technology Used

Location-Based Services and Google Play Services Location API:

GPS functionality is integral to the app, allowing users to identify and connect with nearby mechanics. Google Play
Services Location API offers efficient location tracking, supporting both high-accuracy and battery-efficient location
updates. This ensures that user and mechanic locations are tracked accurately without significant battery drain. The API
also supports real-time sorting of mechanics based on proximity, improving the response time for users in need of
assistance and enhancing the app's performance.

SQLite or Cloud-Based Database (e.g., MySQL):

Data storage is handled through SQLite for local device storage and potentially a cloud-based solution like MySQL for
remote storage, supporting offline capabilities and scalability. SQLite manages user-specific data and cached content,
ensuring basic functionality even when connectivity is limited. In contrast, MySQL or Firebase Realtime Database
manages larger, dynamic datasets such as mechanic profiles, user ratings, and request history. This dual-database
approach balances performance with storage capacity, ensuring that the app functions efficiently under varying network
conditions.

III. ARCHITECTURE
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Fig. System Architecture
1. Backend Server Framework: Node.js using Django (Python), Spring Boot (Java), or Express (JavaScript) to manage
server requests.
2. Database: PostgreSQL or MySQL for storing structured data. For more adaptable, cloud-based choices, choose
MongoDB or Firebase Realtime Database.
3. Authentication: JWT (JSON Web Token), OAuth, or Firebase Authentication for safe registration and login.
4. API Development: GraphQL or RESTful APIs are used to communicate between the server and the application.
5. Admin Interface Approval Workflow: To manage mechanic approvals and other admin functions, integrate the
admin panel with the back-end.
6. Admin Panel Framework: Firebase Console, Django Admin, or Laravel Nova for easy and efficient admin
administration.
7. Instantaneous Communication Push notifications are sent to users and mechanics via Firebase Cloud Messaging
(FCM). For real-time communication, use WebSockets or Socket.IO if users need assistance right away.

IV. DISCUSSION
Integration of Results from Associated Research:
There has been a notable surge in the creation of location-based, real-time assistance applications, especially when it
comes to vehicle breakdown support. Insights from several studies on location services, emergency response systems,
and user-service matching algorithms are compiled in this area and contribute to the general structure and operation of
the Vehicle Breakdown Assistance app.
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The efficiency of location-based sorting with real-time GPS Numerous studies attest to the fact that location-based
service (LBS) technology greatly improves emergency response apps' efficiency. According to Yang et al. (2023),
proximity-based service delivery is enhanced by real-time GPS tracking and sorting algorithms, which shortens reaction
times in urgent circumstances. By using similar algorithms, the Vehicle Breakdown Assistance app prioritizes
mechanics who are closest to the breakdown site, ensuring that consumers receive prompt assistance.

Enhancing Communication between Users and Service Providers with Firebase Notifications: Smooth emergency
assistance depends on real-time communication between users and service providers. It has been demonstrated that
Firebase Cloud Messaging (FCM) efficiently supports timely notification systems. FCM's function in preserving low-
latency notifications—a crucial component for quickly linking users with local mechanics—was emphasized by Huang
et al. (2022). Vehicle breakdown assistance benefits greatly from this feature since it ensures prompt service request
acceptance, enhances user experience, and cuts down on wait times.

Difficulties with Sequential Alert Systems and User-Mechanic Matching Sequential alert systems have been shown in
studies to have the ability to enhance on-demand service resource allocation. A sequential notification technique was
introduced by Gupta et al. (2023) to reduce wait times and maximize service provider utilization. By using this strategy,
the Vehicle Breakdown Assistance app balances responsiveness and availability to efficiently satisfy user expectations
by giving each mechanic a chance to react before forwarding the alert to the next

User feedback's function in enhancing service quality and fostering trust In order to build confidence and accountability
in mobile support services, rating and feedback systems are crucial. According to Kim and Park's (2022) research,
reputation-based sorting promotes high service quality because providers work hard to keep their ratings high.
Reliability is promoted throughout the app ecosystem by including user input into the Vehicle Breakdown Assistance
app, which aids customers in making educated decisions and encourages technicians to provide a high level of service.

Privacy and Security Issues with Location-Based Help Apps

In LBS applications, protecting user privacy and data security is a top priority, especially when managing sensitive
location data. To stop unwanted access, Khalid et al. (2023) promoted multi-layered security measures like encryption
and authentication. By incorporating secure login and encrypted communication channels, the Vehicle Breakdown
Assistance app complies with these results by protecting user data and boosting user trust.

Designing Applications with User Experience and Emergency Usability in Mind Because users need to be able to
navigate easily in stressful situations, user experience is crucial in emergency response applications. According to Liu
and Sun (2022), intuitive interface design is crucial, especially in high-stress, time-sensitive scenarios. The Vehicle
Breakdown Assistance app's simplified user interface (UI) makes it easy to use and reduces complexity, enabling users
to request assistance quickly and with confidence.

V. CONCLUSION

Important technologies and development techniques that are essential for creating a strong Vehicle Breakdown
Assistance app are highlighted in the literature. These components support the dependability and effectiveness of
mobile service dispatch systems, ranging from role-based security and location-based sorting to real-time
communication and user feedback methods. The suggested app can improve user happiness, decrease reaction times,
and optimize user-mechanic interactions by utilizing these insights. To provide a smooth experience for all app users,
future development may entail improving these components, especially in terms of improving GPS accuracy and
guaranteeing data security.
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