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Abstract: The rapid expansion of urban centers has precipitated a crisis in modern transportation, characterized by debilitating
traffic congestion, a surge in greenhouse gas emissions, and the economic inefficiency of single-occupancy vehicles. While
traditional public transit provides a backbone for movement, it often suffers from the **last-mile™ problem, leaving a gap between
transit hubs and final destinations. This project presents the design and implementation of a Dynamic Ride-Sharing System
(DRSS), a high-performance computational framework designed to facilitate real-time, peer-to-peer transportation. Unlike static
carpooling systems that require advanced scheduling, this system leverages mobile ubiquity and geospatial data to match drivers
and riders on the fly. The core of the research focuses on the ""Dynamic Pick-up and Delivery Problem (DPDP), where the
system must balance the conflicting goals of minimizing total vehicle travel distance while maximizing passenger convenience
and minimizing passenger convenience and minimizing wait times.

L. INTRODUCTION

In recent times, due to population explosion, the affordability and mass production & distribution of automobiles, the possession of
an automobile has changed from being a luxury to a necessity The increase in use of fuel-powered vehicles has resulted in a drastic
increase in fuel prices as well as traffic congestion. It has also impacted the environment in the form of global warming and air-
pollution. A few methods devised to reduce the impact were public transport, non-conventional fuel resources and walking/cycling
to reach one’s destination. The merits of the above solutions were the reductions in the amount of pollution as well as lesser road
congestion. However, public transport is not a well-developed system in India and apart from the inconvenience with respect to
time, it is also usually unreliable. Though non-conventional fuel resources attempt to stem pollution, there has not yet been devised
a cost effective manner in which to harness it for automobiles. Physical means of transport are not an option when faced with a
transit of long distances Our intended system aims to remove all of the above discrepancies. We plan to create a carpooling system
which gives users the same flexibility that a private car gives and which reduces the number of vehicles used at the same time.
Availability and convenience issues can be solved through connectivity to an online social media (Facebook) and a smartphone
application (android) for creation of dynamic carpools

1. LITERATURE REVIEW
Recent advancements in transportation technology have led to the development of various ride-sharing and carpooling systems
aimed at reducing traffic congestion and transportation costs. Dynamic ride-sharing platforms use real-time data and location-based
services to match drivers and passengers efficiently.
These systems improve vehicle utilization and reduce environmental impact but often require reliable internet connectivity and
advanced infrastructure to function effectively.
Navigation and route optimization systems use GPS and mapping technologies to provide real-time directions and travel time
estimation. While these systems enhance travel efficiency, they depend heavily on accurate location data and may face limitations in
areas with poor network coverage. Additionally, payment integration systems have been introduced to support secure online
transactions in ride-sharing applications. Although these systems improve convenience, they require strong security measures to
protect user data and financial information.
Despite these advancements, many existing transportation systems focus on limited functionalities such as ride booking or
navigation alone. There is a growing need for an integrated platform that combines ride searching, booking management, payment
processing, and real-time communication in a single system. The Dynamic Ride Sharing System addresses this gap by providing a
unified and efficient transportation solution that enhances convenience, reduces travel costs, and promotes shared mobility.
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1. PROPOSED SYSTEM
We intend to tap into the user base of Facebook.com which is roughly 800 million active Collaboration between both parties will be
sorted not only through social media connectivity, but also with Geo-location tracking via a native mobile application based on
Google’s Android OS.
Privacy concerns are addressed by the post visibility of Facebook which can be customised. This will ensure that the audience that
views the availability of a ride or a request to a ride will be just as public as the user wishes it to be. This is a very high level of
control and an apprehensive user may choose to share a ride or request with only a few selected people will find this very beneficial.

A. System Architecture

The success of interactive games on the Facebook platform gave us the idea of linking this real world initiative by awarding points
based on successful rides offered, passenger satisfaction, miles covered etc. An online rating feature enables both the driver and
passenger to rate each other after a ride. After a certain period of time over which a user can build a good reputation, he/she may
also be considered trustworthy by someone whom he/she has never met before and so on

Config + Business Logic Controllers

MongoDB Atlas

Figl: System Architecture

B. Block Diagram

The block diagram represents the interaction between different system components, including the user interface, application server,
ride management modules, payment services, and database. The frontend, developed using web or maobile technologies, provides an
interactive interface that allows users to search for rides, offer trips, and manage bookings. It communicates with the backend server,
which acts as the central processing unit of the system and handles user authentication, ride matching, booking management, and
payment processing. This architecture enables reliable communication between system components and supports efficient and
scalable ride-sharing operations.
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Fig2: Block Diagram

C. Class Diagram

The class diagram illustrates the structure of the Dynamic Ride Sharing System and the relationships between different components.
The core entity is the User class, which contains attributes such as user ID, name, email, phone number, and authentication details.
The authentication module manages user registration, login, and verification to ensure secure access to the system.

The system includes multiple service classes such as Ride Service, Booking Service, Payment Service, and Notification Service,
each responsible for handling specific functionalities within the application. These services manage ride creation, ride searching,
booking confirmation, payment processing, and communication between drivers and riders.

The classes interact with external services such as location or mapping APIs and payment gateway systems to process ride requests
and complete transactions. The Database class manages data storage and retrieval operations for user information, ride details,
booking records, and payment transactions, ensuring efficient and reliable system performance.

Fig3: Class Diagram

D. Sequence Diagram

The sequence diagram represents the interaction between system components during user operations.

The process starts when the user logs in and accesses the dashboard. Depending on the selected feature, the frontend sends requests
to the backend, which processes them using appropriate services and returns the results. the system sends confirmation details and
notifications back to the user interface, displaying the booking status and ride information. The database records all transaction and
booking details, ensuring accurate tracking and efficient system operation.
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Fig4: Sequence Diagram

V. METHODOLOGY

The development of the Dynamic Ride Sharing System follows a structured approach:

1) Problem Identification: Understanding transportation challenges such as traffic congestion, fuel wastage, high travel costs, and
limited availability of convenient shared rides.

2) System Design: Designing a modular architecture integrating user management, ride matching algorithms, location services,
and database systems.

3) Frontend Development: Building a responsive user interface that allows users to register, search for rides, offer trips, and
manage bookings easily.

4) Backend Development: Implementing server-side logic to handle user authentication, ride requests, booking management, and
communication between system components.

5) Ride Matching Integration: Using location-based services and algorithms to dynamically match drivers and riders based on
route, distance, and availability.

6) Deployment: Deploying the application on cloud or web servers to ensure scalability, reliability, and real-time accessibility for
users.

V. RESULTS
The user interface of the Dynamic Ride Sharing System is designed to be simple, user-friendly, and accessible to users with basic
technical knowledge.
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A. User Interface
The user interface is designed to be simple, intuitive, and accessible to users with minimal technical knowledge. The homepage
provides an overview of the system features, while the dashboard allows easy navigation between modules.
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Fig5: Home Page

The homepage provides an overview of available features such as ride booking, ride offering, and trip history. The dashboard
enables users to navigate easily between different modules, ensuring a smooth and efficient user experience.
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Fig6: User Dashboard
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Fig7: Ride Search Page

The Ride Search page allows users to enter their pickup and destination locations to find available rides quickly. The system
processes the input and displays ride details such as driver name, departure time, seat availability, and distance. Users can review the
ride information and send a request to join the trip. This page ensures fast and convenient ride discovery for passengers..
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Fig8: Bookings Page

The Bookings Dashboard page provides users with a centralized view of their current and past ride bookings. It displays important
information such as payment status, cancellation window, trip details, and support contact information. The page also shows
incoming ride requests and booking confirmations in real time. This feature helps users manage their rides efficiently and stay
informed about their travel plans.

Publish your next trip

Fig10: Ride Offering Page

The Offer Ride page allows drivers to create and publish new trips by entering journey details such as route, date, time, and seat
availability. The system generates a route preview map to help drivers verify their travel path before publishing the ride. Once the
trip is published, it becomes visible to passengers searching for rides.

Price Summary

¥562.07

Figll: Payments Page

The Payment Options page enables users to complete ride payments securely using different payment methods such as cards, net
banking, or digital wallets. It displays a clear price summary and allows users to enter payment details safely. The system processes
the transaction and confirms the booking

B. Performance Evaluation
The system was evaluated based on response time, reliability, and usability. Ride search results were generated quickly, allowing
users to find available rides within a few seconds. The ride matching process successfully connected drivers and riders based on

location and availability. Payment processing and booking confirmations were completed securely and efficiently, ensuring a
smooth user experience.
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The modular architecture ensures efficient data processing and scalability, making the system suitable for real-world transportation
applications. The system was also evaluated for its ability to handle multiple user requests simultaneously without significant
delays. The backend infrastructure ensures reliable communication between system components and supports continuous system
availability. Overall, the Dynamic Ride Sharing System maintains stable performance while providing accurate ride matching and
booking services, demonstrating its suitability for deployment in real-world urban environments.

VI. FUTURE SCOPE
The Dynamic Ride Sharing System can be further enhanced by incorporating advanced technologies to improve efficiency, safety,
and user experience. Integration of real-time traffic data and GPS-based route optimization can help in suggesting the fastest and
most fuel-efficient routes for drivers and riders. Additionally, the system can be extended to support multilingual interfaces and
voice-based navigation, making it more accessible to users from diverse backgrounds.
Future improvements may also include the implementation of artificial intelligence and machine learning algorithms to predict ride
demand, optimize ride matching, and reduce waiting time. Integration with digital payment gateways and secure authentication
mechanisms such as biometric verification can further enhance transaction security and user trust. Furthermore, the development of
a dedicated mobile application can increase accessibility, allowing users to book and manage rides conveniently from their
smartphones.
The system can also be expanded to include advanced safety features such as real-time ride tracking, emergency alert buttons, and
driver rating systems to ensure passenger safety.

VII. CONCLUSION
The Dynamic Ride Sharing System successfully demonstrates an efficient and reliable solution for modern transportation challenges
such as traffic congestion, fuel consumption, and environmental pollution. By enabling users to share rides dynamically, the system
improves vehicle utilization and reduces travel costs while providing a convenient and flexible transportation option.
The system highlights the practical application of modern web technologies and real-time data processing in solving real-world
transportation problems. Its modular architecture allows easy integration of additional features and supports scalability to handle a
growing number of users. The use of secure database management and user-friendly interfaces ensures smooth operation and
reliable performance.
Overall, the Dynamic Ride Sharing System is scalable, efficient, and user-friendly, making it suitable for real-world deployment in
urban environments. It promotes shared mobility, reduces traffic congestion, and supports sustainable transportation, contributing to
the development of smarter and more connected cities.
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