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 ABSTRACT

This research explores a decentralized carpooling system

- using consortium blockchain to enhance security, transparency,

and efficiency in ride-sharing. By eliminating centralized
intermediaries, the proposed model reduces costs, prevents
fraud, and ensures fair pricing through smart contracts.
Simulations confirm improved ride-matching efficiency and
reduced operational overhead. The findings highlight
blockchain’s potential in transforming traditional ride-sharing

into a trust less, user-centric ecosystem.

INTRODUCTION

Traditional ride-sharing platforms suffer from high
commissions (20-30%), reducing driver income and increasing
rider costs. Centralized data storage creates privacy risks as user
information remains vulnerable to breaches. Current systems

lack pricing transparency, leading to frequent disputes over fares
and surge pricing. Their reliance on centralized servers makes
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them prone to outages and cyberattacks. A blockchaj
decentralized solution eliminates middlemen throu }? IN-bage
smart conFracts. The system ensures transparencygansutomateq
fraud using immutable transaction records. Co prev?nts
blockchain maintains compliance while giving usersnsortlum
over their data. Al optimization enables efficient ride-m:to oo
and fair dynamic pricing. This approach creates a i
f:quitable system that benefits all participants equally. The ::ore
is a secure, cost-effective alternative to traditional ride-shan-sil:llgt

models.

OBJECTIVES

» Design a decentralized carpooling frame
consortium  blockchain for secure, transparent

transactions.

» Implement smart €O
fare calculation, and payment settlements.

METHODOLOGY
This research utilizes a hybrid framework integrating

blockchain with Al-driven optimization. A permissioned
blockchain network, built on Hyperledger Fabric, establishes a
secure consortium for drivers, passengers, and regulators. Core
operations like ride-matching and dynamic pricing are
automated through smart contracts written in Chaincode, which
use a pBFT consensus for regulatory adherence. IoT sensors Of
vehicles feed real-time data, triggering contract execution based
on geographic cues. tion, a Deep Q

For system optimiza i
Network reinforcement learning model refines matching by
analyzing historical trip data, demand cycles,

and usel
preferences. Performance 18 evaluated via traffic simulations 10 a
modified SUMO environment, assessing bloc

work using

ntracts to automate ride-matching,

kchain metrics
ality. Validation employ’

economic impact, and service qu o
Monte Carlo simulations and A/B tests against conventlolii
tive analysis. F

platforms to ensure robust compara
ol
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RESULTS AND DISCUSSIONS
del shows significant performance
ide-hailing services. It
ecrease in operational expenditures by
via peer-to-peer smart contracts. A
tomatically calibrates fares using

demand signals and accurate route measurements,
y removing arbitrary price Surges.

perational efficacy is further proven by an 18% reduction in
assenger wait times. This gain is driven by an Al-powered

atching system that optimizes driver assignments through

redictive analytics of historical travel data.
Table 1: Performance Comparison

The decentralized mo

nhancements compared to conventional T

chieves a 25% d
liminating intermediary fees
ynamic pricing algorithm au
ive
romoting  fairness b

TRADITIONAL BLOCKCHAIN

B RIDE-SHARING CARPOOLING

Transaction Cost High (20-30% Low (<5% gas fees)
commission

Matching Efficiency | Moderate High (Al-optimized)

High (immutable

Fraud Prevention Limited
ledger)

Despite these advantages, the framework encounters
inherent scalability challenges linked to its blockchain
foundation. Specifically, tests indicate increased transaction
latency during high-demand intervals, with ride confirmation
delays occurring beyond 50 simultaneous requests per minute
due to consensus mechanism overhead. Furthermore, the
computational demands of executing real-time Al optimization
gnd dynamic pricing introduce processing latencies that
intensify as the network grows. These technical limitations
currently —represent the main obstacles to widespread
1mp.lementation, necessitating core architectural refinements to
achieve commercial feasibility without compromising the
system's foundational security and transparency.
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CONCLUSION |
This study validates the feasibility of a consortium b}dc“kch ;

based carpooling system, offering cost efficiency, transpa, iy,
and improved trust. Future research will focus on integren. |
0T for real-time vehicle tracking and expanding the copg 0::
to include municipal transport authorities. The Mode]
potential applications in smart cities and eco-friendly trg,

initiatives. i1 Bk
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