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Abstract: Urban transportation systems are increasingly adopting ride-sharing solutions to reduce traffic congestion and
improve mobility. However, traditional ride-sharing platforms face issues such as inefficient driver allocation, surge pricing
imbalance, safety concerns, and lack of predictive analytics. This research proposes an Al-based intelligent ride-sharing
platform developed as a mobile application using Java for Android, Swift for i0S, and Firebase as the real-time cloud database.
The system integrates machine learning algorithms for smart ride matching, dynamic pricing, demand forecasting, and safety
monitoring. The proposed solution enhances operational efficiency, reduces waiting time, and improves user satisfaction
through intelligent automation and real-time analytics.
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I. INTRODUCTION
Urbanization and rapid population growth have significantly increased transportation demand in metropolitan cities. Traditional
transportation systems such as taxis, buses, and private vehicles often result in traffic congestion, pollution, inefficient fuel
consumption, and increased travel time. To address these issues, ride-sharing platforms have emerged as a technology-driven
solution that connects passengers and drivers through mobile applications.
Companies like Uber and Lyft pioneered app-based ride-sharing models that disrupted conventional transport systems. These
platforms use smartphone technologies, GPS tracking, cloud computing, and data analytics to provide on-demand mobility services.
The integration of Al improves system efficiency by reducing passenger waiting time, minimizing driver idle time, and optimizing
route selection based on real-time traffic conditions.
With the rapid growth of smartphone usage and mobile internet, cross-platform mobile applications have become essential. Android
applications developed using Java and iOS applications developed using Swift provide seamless user experiences across devices.
Cloud-based backend systems such as Firebase enable real-time data synchronization, authentication, and scalable storage solutions.
In intelligent ride-sharing systems, large volumes of data are generated continuously, including:
e GPS location data
e Ride history
e Payment transactions
e Traffic conditions

Il. PROBLEM STATEMENT
Existing ride-sharing systems face several challenges:
e Longer passenger waiting time
e Driver-passenger mismatch
e Unbalanced surge pricing
¢ Ride cancellations
e Safety and fraud concerns
o Inefficient demand prediction
There is a need for an Al-integrated ride-sharing platform that optimizes ride allocation and pricing while ensuring safety and
efficiency.

1. OBJECTIVES
e Todevelop Android application using Java
e Todevelop iOS application using Swift
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e To implement real-time cloud database using Firebase

e Tointegrate Al algorithms for ride matching and demand forecasting

e To enhance safety monitoring and fraud detection

There is a need for an intelligent system that integrates Al capabilities with an efficient administrative dashboard.

V. PROPOSED SYSTEM ARCHITECTURE
A. Mobile Application Layer
1) Android Application (Java)
e  User Registration & Login
e Ride Booking
e Live Location Tracking
e Payment Integration
2) i0S Application (Swift)
e Driver Registration
e Ride Acceptance
e Navigation Support
e Earnings Dashboard

B. Backend & Database

1) Firebase Cloud Services

o  Firebase Authentication

o Firebase Realtime Database / Firestore

o Firebase Cloud Messaging (Notifications)

e Firebase Analytics

Firebase provides real-time data synchronization between drivers and passengers.

C. Al Module

1) Smart Ride Matching

Uses geolocation and nearest-driver algorithm
ML-based scoring system considering:

Driver rating

Distance

Estimated arrival time
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Dynamic Pricing Model
Adjusts fare based on:
Demand-supply ratio
Peak hours

Traffic conditions
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3) Demand Forecasting
e Time-series prediction models
o Identifies high-demand zones

4) Fraud & Safety Monitoring
e  Detects suspicious user activity
o ldentifies fake ride requests
e Driver behavior monitoring
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External APIs

Google Maps API » Siripe API
UPI (GPay, PhonePe, PayTM) * FCM

Firebase Cloud Functions
Auth Rides Payments Wallet
register, login bookRide, geiRide processPayment addFunds, withdraw
updateProfile updateStatus stripeVWebhook geiBalance
Firebase Services Firestore Database
Authentication * Firestore * Cloud Messaging | users | | drivers | | rides. |
| payments | | transactions | | tokens |
Rider App (Android) Driver App (Android)
- SplashActivity - SplashActivity
= HomeActivity = HomeActivity
- Ride InProgressActivity = TrackingActivity
= PaymentActivity = CustomerCallActivity
= ProfileActivity = ProfileActivity
= ChatbotActivity = ChatbotActivity

Fig. System Architecture Diagram

V. METHODOLOGY
1) Step 1: Requirement Analysis
Understanding user and driver requirements.
2) Step 2: System Design
Designing UI/UX for Android and iOS apps.
3) Step 3: Application Development
Android app using Java
iOS app using Swift
Firebase integration
4) Step 4: Al Model Integration
Machine learning algorithms for:
¢ Ride allocation
e  Pricing prediction
e Demand analysis
5) Step 5: Testing
Unit Testing
Integration Testing
Performance Testing
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6) Step 6: Deployment
Deployment on:

e Google Play Store
e Apple App Store

VI. ADVANTAGES
1) Reduced passenger waiting time
2) Optimized driver allocation
3) Real-time data synchronization
4) Improved safety measures
5) Scalable cloud-based architecture
6) Cross-platform mobile support

VII. RESULTS AND PROJECT OUTPUT
A. Rider Application Output
The Rider App was tested for functionality, responsiveness, and Al-based features.
1) User Authentication
o Firebase Authentication implemented
e Secure login and registration system
e Real-time account validation

Output Result:

~ )
RIDER

Continue with Facebook

Continue with Google

(s )
=

. y
Fig,a

2) Ride Booking Module

e  User selects pickup and drop location

e Google Maps API displays real-time route

e Estimated fare generated using Al pricing algorithm
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Output Result:

I Hello Rider! - I

Welcome back

| Current Location |

Pune, Maharashtra,
India

ESTIMATE FARE

Fig.b
3) Smart Driver Allocation
Al-based nearest driver matching

e Matching criteria:
> Distance
> Driver rating
» Auvailability
» Estimated arrival time
Output Result:
Driver Arriving
Biroba Temple
Y Rivet g @
Vivek Nursery 9
di -+
¥
Google ot aibe © T

Gayatri Gadekar
Phone: +919309863416
Rating: Not rated

Message
Driver

Your driver is on the way. You can call or
message them for updates

Cancel Ride

Fig.C

4) Live Ride Tracking

e Real-time GPS tracking

¢ Ride status updates:

» Booked — Accepted — On Trip — Completed
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Output Result:

-4 19.337627,74.165283
EE 18.521374,73.854507

Trip Details
9296.5 kM
193 mins

10.00
1aaz.05
0.00

Total Fare: ¥ 1457.0S
Select Payment Method
( CcCASH I uFPl ]
|- d
Fig.d

B. Driver Application Output

The Driver App was evaluated for ride management efficiency and earnings tracking.
1) Ride Request Notification

¢ Instant notification using Firebase Cloud Messaging

e  Accept/Reject option

Output Result:

HINau tTemple1%g;
N

A Online

Today's Earnings: ¥0.00

Saikrupa Restaurant m )
1S HuUIERe N A

Location

Pending Ride Requests «

i Pickup: Unknown
© Dest: Sangamner, Ahmednagar District
a T1741 @ 4.0km

Passenger

Accept Decline

Pickup: Unknown
© Dest: Sangamner, Ahmednagar District
a8 1741 @ 4.0km
Passenger

Accept Decline

2) Driver chatbot

e Trip GuidanceTraffic-aware navigation
e Fare & Earnings Queries

e Support & Notifications
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Output Result:

lz' Tripzy Assistant

Online - Ready to help

Hello! I'm Tripzy Driver Assistant. How can
I help you today?

You can ask me about

Trip requests

Fig.f
3) Earnings Dashboard
o Daily, Weekly, Monthly earnings display

e Ride history tracking

Output Result:

Fig.g

VIIl.  FUTURE SCOPE
1) Integration with autonomous vehicles from Tesla and Waymo.
2) Smart traffic management integration using real-time city data (e.g., smart city models like Singapore).
3) Al-based predictive demand forecasting using deep learning techniques.
4) Electric Vehicle (EV) optimization with intelligent charging station mapping.
5) Blockchain-based secure and transparent payment system.
6) Multi-modal transportation integration (similar to systems in London).

IX. CONCLUSION
The Al-Based Intelligent Ride Sharing Platform developed using Java, Swift, and Firebase provides a scalable and efficient
transportation solution. By integrating machine learning algorithms and real-time cloud database services, the system enhances ride
allocation, pricing strategies, and safety monitoring. The proposed platform improves user satisfaction and contributes to smarter
urban mobility systems.
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