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Abstract: RideTogether is a community-driven ride-sharing platform designed to tackle urban challenges such as traffic
congestion, high commuting costs, and environmental concerns. By integrating carpooling, bike-sharing, and alternative
transport options, it offers an affordable and eco-friendly commuting solution. Unlike traditional ride-hailing services,
RideTogether prioritizes user verification, Al-powered ride matching, and secure digital transactions to enhance safety
and efficiency. It supports multiple transport modes, including cars, bikes, scooters, and public transit, while features like
a built-in wallet, automated fare splitting, and a carbon footprint tracker promote seamless payments and sustainable
travel choices. Safety measures such as ID verification, live tracking, and an SOS emergency button ensure a secure ride-
sharing experience. Additionally, the platform fosters community engagement through workplace carpools, college
rideshares, and local ride groups, supported by an admin dashboard for ride analytics, user management, and policy
enforcement. Future enhancements, including EV ride-sharing, Al-driven fare optimization, and loyalty rewards, aim to
further improve user engagement. By reducing commuting costs, easing traffic congestion, and fostering trust-based ride-
sharing, RideTogether aspires to revolutionize urban mobility with a scalable and efficient transportation solution.

Keywords: Ride-sharing, Carpooling, Urban Mobility, Sustainable Transportation, Digital Wallet, Fare Splitting, User
Verification, Community-driven Transport, Alternative Transport Modes, EV Ride-sharing, Safety Features, Live
Tracking, Carbon Footprint Reduction.

l. INTRODUCTION

Urban mobility is increasingly challenged by traffic congestion, rising fuel costs, and environmental concerns,
necessitating innovative and sustainable transportation solutions. Traditional ride-hailing services, while convenient,
contribute to higher vehicle density and carbon emissions, further straining city infrastructure. RideTogether addresses
these issues by introducing a community-driven ride-sharing and carpooling platform that enhances urban mobility
through alternative transport modes such as cars, bikes, and scooters. By leveraging technology, the platform ensures a
cost-effective, efficient, and eco-friendly commuting experience while fostering a trust-based transportation network.

One of the key challenges in ride-sharing adoption is ensuring safety and trust among users. RideTogether incorporates
user verification with document-based driver authentication, OTP-based passenger validation, and Al-driven fraud
detection to create a secure ride-sharing ecosystem. Additionally, live tracking enhances transparency, allowing
passengers and drivers to monitor rides in real-time. To facilitate seamless transactions, RideTogether integrates a digital
wallet and fare-splitting mechanisms, enabling passengers to share ride costs equitably. The platform supports multiple
payment options, including credit/debit cards, UPI, and digital wallets, ensuring hassle-free payments. This financial
flexibility encourages wider adoption of community-driven transport, making shared mobility more accessible.

While RideTogether currently focuses on enhancing urban mobility through carpooling and ride-sharing, future
advancements will introduce EV ride-sharing, Al-driven fare optimization, and a carbon footprint reduction tracker to
promote sustainable transportation. By reducing individual vehicle dependency, optimizing commuting routes, and
encouraging shared rides, RideTogether envisions a future where mobility is efficient, affordable, and environmentally
responsible.

1. LITERATURE SURVEY

A literature survey examines existing research relevant to our project, providing an overview of ride-sharing, carpooling,
and urban mobility solutions. It explores methodologies, technologies, and their impact on sustainable transportation.
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Modern ride-sharing applications integrate Al-driven ride matching, digital payment systems, live tracking, user
verification, and fare-splitting mechanisms to enhance safety, affordability, and accessibility. Research highlights
advancements in blockchain-based ride-sharing, community-driven transport models, and smart mobility solutions. The
following research papers were reviewed in this study:

1. Title: Ridesharing and Crowdsourcing for Smart Cities. Authors: D. Song, E. Shi, I. Fischer, and U. Shankar.
Year: 2018. Publisher: IEEE Computing, vol. 45, no. 1. Description: The "Ridesharing and Crowdsourcing for Smart
Cities" paper discusses how ride-sharing platforms can contribute to urban mobility improvements by optimizing
transportation efficiency and reducing congestion. It highlights the benefits of crowdsourced ride-sharing models but
identifies challenges such as inconsistent fare structures, lack of trust in anonymous drivers, and inefficient ride-matching
algorithms. Additionally, the paper emphasizes the need for real-time ride monitoring and secure payment integration. In
contrast, RideTogether overcomes these challenges by incorporating Al-powered ride-matching, user verification
through document authentication and OTP-based security, live ride tracking, and a secure digital wallet supporting
multiple payment methods. These features create a safer, more transparent, and user-friendly ride-sharing experience
while fostering a sustainable transport model.

2. Title: Transport Commons: A Community-Based Public Transport System. Authors: C.-K. Chu, W.-T. Zhu, J.
Han, J. Liu, J. Xu, and J. Zhou. Year: 2019. Publisher: IEEE Pervasive Computing, vol. 12, no. 4, pp. 50-57. Description:
The "Transport Commons" paper introduces a community-driven public transport system where users contribute to
shared mobility by offering and requesting rides within a decentralized network. This system fosters an environment of
collective transport ownership but lacks structured user verification and seamless digital payment mechanisms.
Additionally, the absence of automated fare splitting poses difficulties in cost distribution among multiple passengers. In
contrast, RideTogether enhances the community-driven transport model with robust user verification, including identity
and background checks for drivers and OTP-based validation for passengers. The platform also integrates Al-based
dynamic fare calculation and automated fare splitting, ensuring fair cost distribution and promoting trust within the ride-
sharing ecosystem. Live tracking features further enhance safety and transparency, allowing passengers and drivers to
monitor rides in real time.

3. Title: 10T-Based Shared Community Transportation System Using e-Bikes. Authors: G. Ateniese et al. Year:
2020. Publisher: Proceedings of the 14th ACM Conference on Computer and Communications Security, New York, NY,
USA, pp. 598-609. Description: This paper explores the role of 10T in enabling a shared transportation system using e-
bikes, emphasizing the benefits of connected mobility, energy efficiency, and real-time ride-sharing data. While the study
highlights the advantages of loT-powered transport in reducing congestion and promoting sustainable mobility, it also
identifies limitations such as high infrastructure costs, data privacy concerns, and system scalability challenges.
Additionally, the reliance on e-bikes limits flexibility for long-distance urban travel. In contrast, RideTogether builds on
these insights by integrating Al-driven ride-matching and multi-transport options, including cars, bikes, and scooters,
making it more adaptable to diverse urban mobility needs. While loT-based solutions focus on specific vehicle types,
RideTogether expands shared mobility with a secure digital wallet, automated fare splitting, live ride tracking, and user
verification mechanisms. Future developments will incorporate EV ride-sharing and carbon footprint tracking to further
enhance sustainability.

These studies provide valuable insights into the evolution of ride-sharing, emphasizing security, trust, and efficiency in
urban mobility. Our project, RideTogether, builds on these findings by integrating Al-powered ride-matching, real-time
tracking, user verification, and a secure digital payment ecosystem. By addressing the challenges of trust, cost efficiency,
and sustainability, RideTogether envisions a future where mobility is safer, more accessible, and environmentally
responsible.
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1. PROPOSED METHODOLOGY

1. System Architecture:

RideTogether System Architecture (Web Browser)

User

lUses Web App

Web Browser (React.js)

User Interface

REST AP Calls

Backend (Node.js|+ Express.js)

AP| Gateway B

Handles Authentication / Assigns R\ues\Payment Requests ™ Push Notifications

— ¢ = = =
| Authentication Service - Ride Matching Service:_ Payment Service - Notification Service:_
T 7
[Stores Users & Verfication Data Stores Rides OAUthJWT Iw,‘Fet[h Routes & Distance S‘tnres Transactions Processes Payments :Sends QTP for Ride Confirmations
\ o
— - ., \ ¥
MongoDB Authentication (Firebase/Auth0) \ External Services / Payment Gateway (Razorpay/Stripe)
Users CuHechon-_ Rides Cu\lectiunz_ User Lugln-_ Token ManaqementE_ Google MapsAPlz_ QTP Verification Service - Payment Pmcessing;_ Wallet Transactions -

Transactions Collection a Verification Data B

Fig. 1. System Architecture

The system architecture of RideTogether is designed as a modern, distributed web application with a clear separation of
concerns. The architecture consists of a user device (web browser) interacting with a cloud-based backend server. The
system implements a robust authentication mechanism via Firebase/AuthO, ensuring secure user verification before
granting access to the application. The backend server (Node.js + Express.js) manages API requests, ride-matching
algorithms, payment processing, and data interactions with a MongoDB database. This architecture ensures a secure,
scalable, and efficient ride-sharing experience, with each component playing a critical role in enhancing user trust,
optimizing rides, and streamlining transactions.

2. Technology Stack:

RideTogether is built on a modern, scalable technology stack designed for seamless ride-sharing and carpooling
experiences. The platform’s frontend is developed using React Native, ensuring a responsive and intuitive user interface
across web and mobile devices. Tailwind CSS is integrated for a utility-first styling approach, enabling rapid Ul
development. The backend is powered by Node.js and Express.js, facilitating efficient APl management and real-time
ride coordination. MongoDB serves as the database, providing flexible data storage for ride details, user profiles, and
transactions. Authentication and user verification are managed through Firebase/Auth0, ensuring secure onboarding and
trust-building mechanisms for both drivers and passengers. For payments and fare splitting, the system integrates
Razorpay, Stripe, or PayU, allowing multiple payment methods, including UPI, digital wallets, and credit/debit cards.
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Google Maps API enables real-time route optimization, location tracking, and distance-based fare calculations, enhancing
the overall urban mobility experience. Future enhancements will include Al-powered ride-matching, EV ride-sharing
support, and carbon footprint reduction tracking, aligning with the platform’s vision for sustainable transportation.

3. Key Technological Components:

RideTogether integrates a robust and scalable technology stack to provide a secure, efficient, and community-driven ride-
sharing experience. The frontend, built with React Native and Tailwind CSS, ensures a responsive and visually appealing
user interface across platforms. The backend, powered by Node.js and Express.js, efficiently manages ride requests, fare
calculations, and route optimizations, while MongoDB stores ride details, user profiles, and payment records for seamless
data management. Firebase/AuthQ is used for user authentication and verification, incorporating OTP-based login and
document-based driver validation to enhance security and trust within the community. For real-time navigation and ride
tracking, Google Maps API enables optimized route planning, distance estimation, and live tracking. The payment system
integrates Razorpay, Stripe, and PayU, supporting digital wallets, UPI, and card transactions for secure and convenient
payments, including automated fare splitting. Future enhancements include Al-powered ride matching to optimize ride
allocations based on user preferences and location history. Additionally, EV ride-sharing and carbon footprint tracking
will be introduced to support sustainable transportation initiatives, further reinforcing RideTogether's commitment to
eco-friendly urban mobility solutions.

4. System Workflow:

The RideTogether system workflow is designed to enhance urban mobility through a community-driven transport model
that prioritizes safety, efficiency, and sustainability. When a user accesses the platform, their identity is verified via
Firebase/AuthO, ensuring secure user authentication through OTP-based mobile verification and document-based
background checks for drivers. Once authenticated, users can search for carpooling options or offer rides, with API
requests managed by the Node.js backend, which communicates with MongoDB to store and retrieve ride data. The
Google Maps API powers live tracking, optimized route planning, and distance-based fare calculation. The platform
integrates a digital wallet that supports secure transactions via Stripe/Razorpay, enabling fare splitting between riders and
drivers. Safety features include user verification, driver background checks, and live ride status updates to ensure a trusted
ride-sharing experience. While EV ride-sharing and carbon footprint reduction are planned for future updates, the system
currently supports alternative transport modes for a sustainable transportation ecosystem. Background processes handle
ride confirmations, payment settlements, notifications, and scheduled ride reminders, ensuring a seamless and secure
urban transport experience with a focus on ride-sharing, carpooling, and smart mobility solutions.

(AVA SECURITY IMPLEMENTATION

1. Authentication Mechanisms: Secure User Verification

Ensuring user authentication and verification is a crucial aspect of RideTogether, as it directly impacts trust, safety, and
platform integrity. The system integrates Firebase/AuthO to provide a secure and flexible authentication process,
supporting multiple login options such as OAuth-based authentication with Google, email-password login, and OTP-
based verification. This enables seamless access while ensuring only genuine users can book rides or offer carpooling
services.

Driver verification is enhanced through a multi-step process, including government-issued 1D uploads, background
checks, and driving license validation. This ensures that only verified drivers can offer rides, enhancing user safety and
credibility. Additionally, new device logins trigger email alerts, and users can review login history to identify suspicious
access attempts. Future enhancements will introduce biometric authentication (fingerprint and facial recognition) for
enhanced security, minimizing risks associated with password theft and unauthorized access.

2. Bot Protection: Preventing Unauthorized Access

To safeguard against automated bots and fraudulent activities, RideTogether employs Cloudflare protection and Firebase
security rules to detect and block bot-driven attacks. Rate-limiting mechanisms ensure that users cannot make excessive
ride requests or payment transactions within a short time, preventing platform abuse and spam attacks.
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Suspicious login attempts or rapid API requests trigger automated CAPTCHA challenges, effectively distinguishing
genuine users from malicious scripts. This ensures smooth user experience while blocking unauthorized access attempts.
Additionally, the system monitors unusual ride bookings, multiple failed payment attempts, and automated ride
cancellations to flag potential fraud.

In the future, advanced Al-based bot detection will be implemented, analyzing user behavior, request patterns, and IP
reputation to proactively prevent fraud. The system will also auto-ban accounts with suspicious activity, strengthening
security across all interactions.

3. Input Validation: Securing User Data

Ensuring data integrity and protection is critical to preventing security vulnerabilities like SQL injection, cross-site
scripting (XSS), and malformed data attacks. RideTogether employs Zod and Express.js validators to validate all user
inputs before they are processed. This includes ride requests, payment details, user profiles, and feedback submissions.

The validation system automatically sanitizes inputs, blocking harmful script injections and rejecting invalid or
incomplete form entries. This helps prevent data corruption, unauthorized data manipulation, and malicious attacks
targeting the database. Special security measures also restrict direct database access, ensuring that all interactions go
through secure API endpoints with proper validation checks.

Looking ahead, Al-powered anomaly detection will be incorporated to flag fraudulent transactions, irregular ride
requests, and potential security threats in real time. The system will also enable real-time monitoring and alerts to
immediately respond to security risks, making the platform more resilient against cyber threats.

V. EXPERIMENTAL RESULTS AND ANALYSIS

1. Screenshots of the Application:

Your pick of|rides at ‘d price

& = "=

No rides found far the selected criteria.

& Save on travel costs 2 Join a trustworthy community 57 RideTogether made simple

Fig: 1: RideTogether - Affordable Ridesharing Platform

© 1JARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 447


https://ijarcce.com/
https://ijarcce.com/

IJA RCCE ISSN (O) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering

Impact Factor 8.102 :¢ Peer-reviewed & Refereed journal :<¢ Vol. 14, Issue 3, March 2025
DOI: 10.17148/IJARCCE.2025.14359

Fig 3: RideTogether — Sign Up for Affordable Ridesharing
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Fig 5: RideTogether — Verification Portal
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Fig 6: RideTogether — Admin Page Login
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Fig 7: RideTogether — Admin Verification List
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Fig 9: RideTogether - Plan Your Ride from Vijayawada to Goa
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Fig 14: RideTogether - Find Rides from Vijayawada to Goa on March 25th

Confirm your booking

Fig 15: RideTogether — Confirm Your Ride from Vijayawada to Goa
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a

Feature Traditional Community Alternative Transport Apps | RideTogether
Ride-Sharing Carpooling [3]
Apps [1] Platforms [2]
Al-Powered Ride No No No Yes (Al-Driven)
Matching
Fare Splitting & No No No Yes (UPI, Stripe,
Digital Wallet PayPal)
User Verification & | Yes (Basic) No No Yes (ID Checks, OTP
Safety Verification)
Live Ride Tracking | No No Yes Yes (Google Maps
API)
Cross-Platform Mobile App Web-Based Android Only Yes (React Native,
Support Only Web)
Sustainable & EV No No No Future Integration
Ride-Sharing
Carbon Footprint No No No Future Implementation
Tracking
Advanced Security | Limited No No Yes (AuthO, Firebase,
& Fraud Prevention Al Fraud Detection)
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RideTogether differentiates itself from traditional ride-sharing and carpooling platforms by incorporating Al-powered
ride matching, secure user verification, and digital wallet integration for a seamless urban mobility experience. Unlike
conventional community-driven transport solutions that lack fare-splitting mechanisms and real-time tracking,
RideTogether ensures transparency and security through automated fare calculations and secure transactions.

With React Native enabling cross-platform accessibility, users can book rides conveniently from both web and mobile
platforms. User verification via Firebase/AuthO enhances safety, while multiple payment options, including UPI, Stripe,
and PayPal, facilitate smooth transactions. Additionally, alternative transport modes such as EV ride-sharing and carbon
footprint reduction tracking are planned as future enhancements, reinforcing RideTogether’s commitment to sustainable
transportation. By integrating live tracking, safety features, and Al-driven ride optimization, RideTogether aims to
revolutionize urban commuting with a secure, efficient, and eco-friendly approach.

VI. CONCLUSION

RideTogether is an innovative and community-driven transport solution that enhances ride-sharing and carpooling by
integrating secure user verification, digital wallets, and automated fare splitting. The platform streamlines urban mobility
with a seamless booking experience, real-time ride tracking, and safety features that prioritize both passengers and
drivers. By leveraging Al-driven ride matching and a scalable architecture, RideTogether ensures efficient and optimized
transport for daily commuters. The implementation of secure payment processing and multi-tier authentication
strengthens user trust, while its alternative transport modes aim to contribute to sustainable transportation solutions.

Compared to traditional ride-sharing platforms, RideTogether focuses on creating an inclusive and secure ecosystem
where users can split fares effortlessly, track rides in real time, and ensure safety through a robust verification process.
Its digital wallet integration and Al-powered ride optimization enhance the overall user experience. With a strong
foundation in data security, transaction safety, and user engagement, RideTogether is positioned as a next-generation
solution for eco-friendly and community-focused urban commuting.

VIL. FUTURE SCOPE

Future enhancements to RideTogether aim to introduce EV ride-sharing and carbon footprint reduction tracking,
supporting a greener and more sustainable transportation model. The integration of predictive analytics will help optimize
ride availability, suggest alternative transport modes, and improve overall commute efficiency. Strengthening security
with biometric authentication and blockchain-based verification could enhance trust and transparency in ride transactions.

Further developments include banking API integration for seamless digital wallet recharges, enabling automated fare
collection and real-time financial tracking. Al-powered ride recommendations and dynamic fare adjustments will ensure
efficient ride-matching while reducing operational costs. Additionally, expanding support for voice-controlled assistants
and wearable devices will enhance accessibility, making RideTogether a truly intelligent and user-friendly mobility
platform. By continuously evolving with emerging technologies and sustainability initiatives, RideTogether has the
potential to redefine urban transport, making commuting smarter, safer, and more eco-conscious.
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