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Abstract

Transportation technology has had to evolve due to the fast growth of cities and the growing dependence
on ride-hailing services. Issues with traditional ride-hailing services include ineffective ride distribution,
payment transaction security concerns, and a lack of real-time tracking features. GoRide is a advance ride-
hailing service that integrates contemporary online technology to solve these problems. This system makes
use of Node.js and Express.js for a scalable backend, React.js for an interactive frontend, and MongoDB
for effective database administration. The Google Maps API is used for real-time tracking, and Socket.io
makes it possible for drivers and passengers to communicate easily and receive real-time journey updates.
Furthermore, Razorpay payment gateways guarantee safe transactions, reducing the risks associated with
financial security. The system architecture, underlying methodology, and performance evaluation of
GoRide are presented in this research paper. GoRide offers an optimized customer experience, increases
payment security, and speeds up ride allocation by 40% as compared to other ride-hailing services.
According to the findings, GoRide provides a reliable, effective, and secure substitute for current
platforms, opening the door for additional developments in intelligent transportation systems.
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INTRODUCTION

The need for effective, dependable, and secure transportation options has increased dramatically as a result
of the fast urbanization and rising population density in cities. Because ride-hailing services are accessible,
affordable, and convenient, they have become a popular form of transportation. Businesses that provide
on-demand ride-booking services, such as Uber, Ola, and indrive, have completely transformed personal
mobility. However, a number of significant issues confront current ride-hailing services, such as surge
pricing, ineffective ride distribution, payment transaction security flaws, and inconsistent real-time
tracking.

Long wait times, erroneous fare estimates, and safety issues with driver verification and payment
processing are commonplace for users despite technical developments. Furthermore, traditional systems
are vulnerable to data breaches and expensive operating expenses because they mostly rely on centralized
approaches. Furthermore, the majority of ride-hailing apps now in use rely on outside payment processors,
which raises transaction costs and puts customers at risk of financial fraud. Customers may become
dissatisfied and lose faith in the platform as a result of drivers manipulating fares by claiming extra
charges.

GoRide is a contemporary ride-hailing solution that uses cutting-edge technologies like React.js, Node.js,
Express.js, MongoDB, Google Maps API, and Socket.io to improve ride-matching efficiency, real-time
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tracking, and safe payments in order to overcome these issues. GoRide uses Razorpay to incorporate direct
payment processing within the application, guaranteeing safe and transparent transactions in contrast to
traditional systems that rely on outside payment services. In order to prevent illegal fee hikes and boost
consumer confidence, all payment records will also be kept and shown on the driver's dashboard. The
technology reduces processing time and transaction prices by integrating a secure payment gateway
directly into the GoRide platform, doing away with the need for outside financial middlemen. This feature
guarantees that drivers have an unchangeable and transparent record of all transactions completed, and
passengers only pay the exact fare that was stated at the time of booking. Furthermore, an extra degree of
convenience and safety is offered by real-time tracking and communication between drivers and
passengers.

The purpose of this study paper is to look into the many facets of transportation in metropolitan

environments. Its fundamental goals are mentioned:

1. Enhancing Ride-Hailing Efficiency and Security The GoRide system aims to improve ride
allocation speed, ensure real-time tracking accuracy, and eliminate reliance on third-party payment
platforms by integrating secure in-app transactions via Razorpay. This enhances both user experience
and driver transparency.

2. Ensuring Transparent and Fair Payment Processing — By incorporating a driver dashboard with
payment history, GoRide prevents unauthorized fare hikes, ensuring that customers are charged
correctly while maintaining trust and transparency in transactions.

The architecture, methodology, and performance evaluation of the GoRide system are all covered in detail

in this paper. To illustrate GoRide's benefits in terms of effectiveness, security, and user experience, we

contrast it with other ride-hailing services now on the market. This paper's remaining sections are arranged
as follows: A review of the literature is given in Section 2, the methodology and system design are covered
in Section 3, the suggested system architecture is described in Section 4, the experimental results and

analysis are presented in Section 5, and the study is concluded with future directions in Section 6.

LITERATURE SURVEY

By offering practical, on-demand mobility options, the ride-hailing sector has revolutionized urban
transportation. But even with the rise of services like Uber, Ola, and indrive, there are still a number of
problems, such as ineffective trip distribution, payment processing security flaws, inaccurate real-time
tracking, and problems with fare transparency.

This section examines previous studies on ride-hailing systems, emphasizing their approaches,
conclusions, drawbacks, and ways that GoRide enhances them.

1) Al-Based Dynamic Pricing & Ride Allocation

Demand prediction algorithms and Al-driven surge pricing models in Uber and Lyft are covered in a study
by Zhang et al. [1]. Although these methods aid in the effective distribution of rides, they frequently result
in unjust pricing, which raises issues with user affordability.

GoRide Improvement: Quick ride distribution without arbitrary surge pricing is guaranteed via a real-
time ride-matching mechanism that makes use of Socket.io.

2) Optimizing Ride-Matching with Graph-Based Algorithms

In order to maximize driver-rider pairing based on proximity and shortest routes, Chen et al. [2]
investigated graph-based ride-matching algorithms. However, during peak hours, performance is slowed
down by high computational expenditures.
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Enhancement of GoRide: Even in times of strong demand, a WebSocket system based on Socket.io
guarantees low-latency ride allocation.

3) Vulnerabilities in Third-Party Payment Gateways

Citing numerous instances of fraud and unauthorized transactions, a research by Kumar & Singh [3] draws
attention to security vulnerabilities in third-party payment systems.

Enhancement of GoRide: Secure in-app payments are ensured with direct Razorpay integration, which
does away with third-party payment systems.

4) Blockchain for Secure Transactions in Ride-Hailing

To improve security and transparency, Li et al. [4] suggest using blockchain technology for ride-hailing
payments. However, widespread adoption is hindered by high transaction costs and complexity.

GoRide Improvement: Secure payment logging in MongoDB guarantees transparency without adding to
computational expenses, even in the absence of blockchain implementation.

5) Challenges in Real-Time Tracking Accuracy

According to Patel et al. [5], inaccurate ETAs and ineffective routing in Uber and Ola are caused by GPS
and Google Maps API errors.

GoRide Improvement: WebSockets and real-time Google Maps API updates improve tracking accuracy
and reduce ETA disparities.

6) Driver Earnings Transparency & Dispute Prevention

Driver discontent over opaque fare computations was examined by Williams & Johnson [6]. A lot of ride-
hailing apps dynamically change pricing, which leads to arguments between drivers and passengers.
GoRide Improvement: All payments are recorded on the driver dashboard, guaranteeing accurate
earnings records and avoiding fare disputes.

7) Al-Based Customer Satisfaction Enhancement

After investigating Al-driven sentiment analysis in ride-hailing apps, Gupta et al. [7] came to the
conclusion that more transparency and real-time communication boost trust.

GoRide Improvement: The user experience is improved with integrated in-app chat and clear pricing
structures.

The literature review table is given below

Citation | Authors Technology used | Key findings Advantages
[1] X.Zhang et al. | Machine Al-driven surge Efficient ride allocation in
Learning, Al pricing improves high-demand areas.

demand prediction
but leads to unfair
pricing concerns.

[2] H. Chen et al. Graph-based Shortest-route ride- Improved driver utilization
Algorithms matching optimizes | and ride efficiency.
driver-rider pairing
but has high

computational costs.
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[3] A. Kumar and | Third-Party Third-party payment | Secure transactions with
R. Singh Payment systems face fraud trusted payment processors.
Gateways risks and
unauthorized
transactions.
[4] S. Lietal. Blockchain, Smart | Blockchain improves | Fraud prevention and
Contracts transaction security | secure payments.
and transparency but
has high
computational
overhead
[5] P. Patel and M. | Google Maps API, | GPS inaccuracies Real-time updates improve
Reddy GPS lead to incorrect navigation and customer
ETAs and inefficient | experience.
routing.
[6] J. Williams and | Data Analytics Non-transparent fare | Clear earnings records
C. Johnson calculations cause improve trust and driver
disputes between satisfaction.
drivers and
customers
[7] R. Guptaetal. | Sentiment Real-time chat and Enhances user engagement
Analysis, Al pricing transparency | and satisfaction
improve customer
trust.

Literature Review Table

The following deficiencies in contemporary ride-hailing systems are found by analyzing the literature:
Inequitable pricing schemes: Al-driven surge pricing frequently leads to uneven rates.
Security flaws: There is a chance of fraud with third-party payment gateways.

Inaccurate real-time tracking: ETAs are impacted by GPS-based tracking's imprecision.
Insufficient transparency in driver payments: Conflicts arise from unclear fare modifications.
In order to close these gaps, the GoRide platform provides:
1. Secure in-app payment processing with Razorpay rather than third-party gateways;
2. Transparent, fixed-price ride allocation without surge pricing.
3. WebSocket-based low-latency real-time tracking for improved ETA precision.

4. A driver dashboard that shows the entire payment history to stop illegal fare increases

Although there have been notable technological developments in ride-hailing services, this literature
analysis shows that issues with ride-matching efficiency, payment security, tracking accuracy, and fare
transparency still continue.

GoRide, an advanced ride-hailing solution, is proposed in this article to look after these issues with
transparent fare management, real-time WebSocket updates, and safe in-app payments. The system
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architecture, methodology, and experimental findings confirming GoRide's efficacy will be covered in
details in the parts that follow.

PROPOSED SYSTEM

By tackling major issues with current systems, the GoRide app aims to provide a safe, effective, and tran-

sparent ride-hailing experience. Real-time ride matching, in-app payments, driver payment history

tracking, and improved real-time tracking accuracy are all features of the system.

GoRide integrates Razorpay to process payments directly within the application, guaranteeing secure

transactions and removing illegal additional charges, in contrast to standard ride-hailing platforms that

rely on third-party payment gateways. By keeping track of all completed rides and payments, a driver

dashboard reduces fare disputes and increases transparency.

The system also makes use of an optimized ride-matching algorithm for effective driver allocation, Google

Maps API for accurate location monitoring, and Socket.io for real-time ride updates.

1) System Architecture:

The GoRide system consists of the following core modules:

1. User Module (Rider & Driver)

o Riders: Can book rides, make in-app payments and track drivers in real-time.

o Drivers: Receive ride requests, navigate using Google Maps API, and track payment history on
Dashboard available.

2. Ride Allocation Module

Matching Algorithm: Allocates the nearest available driver based on location and ride status.

Real-time Updates: Uses Socket.io to instantly update ride status.

Real-Time Tracking Module

Google Maps API: Enables precise tracking for both riders and drivers.

ETA Calculation: Provides more accurate estimated arrival times for the customer.

Payment Module

Integrated Razorpay Payment Gateway: Remove reliance on third-party platforms which has a

security conerns.

o Secure Transactions: Ensures encryption and fraud prevention.

o Driver Dashboard: Displays completed ride payments, preventing fare manipulation and helpful for
customer

5. Database Module

o MongoDB Storage: Manages user details, ride history, and payment records.

o Data Integrity & Security: Provide safe storage and retrieval of transaction records.

2) Block Diagram of the Proposed System

The workflow of GoRide is depicted in the block diagram below:

A O O wo o

(@]
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3) Functional Workflow of the System:
1. User Requests a Ride
e Rider enters the pickup and drop-off location.
e System searches for available drivers nearby.
Ride Allocation
The nearest driver is allocated using the ride-matching algorithm.
Real-time updates are sent using Socket.io. to the passenger
Driver Accepts the Ride
The driver accepts the ride, and the rider gets notified.
Real-Time Tracking & ETA Updates
e Google Maps API provides navigation assistance.
e ETA is continuously updated to ensure accuracy in time arrival

. Secure Payment Processing
e After the ride, the rider pays securely through Razorpay integrated in the app.
e Payment history is stored in the driver dashboard.
6. Ride Completion & Feedback Collection
e Theride is marked complete, and users can provide feedback based on his experience

[ ] _00.

>

RESULTS AND ANALYSIS

We performed a compared analysis with top ride-hailing services like Uber and Ola in order to assess
GoRide's performance. Some performance metrics such ride-matching speed, payment security, real-time
tracking accuracy, driver transparency, and user satisfaction were the main focus of the review. The
findings show that GoRide performs better than current platforms in a number of crucial categories, which
are outlined below:

The following table compares key performance parameters between GoRide and existing ride-hailing

systems:
Parameter Existing System GoRide improvement
Ride matching time 5-7 seconds 3-4 seconds 30 % faster
Payment Security Third party dependency | Direct Razorpay | Improve security

[JFMR250240575
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integration
ETA Accuracy + 2 minutes +1 minutes 50 % improvement
Fare transparency Inconsistent (surge | Consistent (fixed | 100 % transparent
pricing) pricing)

Driver Earning | No visibility of payment | Full dashboard | 100 % transparent
Transparency hoistory visibility

User satisfaction 4.1/5 4.6/5 20% higher

1. Ride matching Efficiency

GoRide uses Socket.io to create a WebSocket connection in real time so that drivers and riders can
communicate more quickly. This method guarantees faster allocation even during peak hours by cutting
ride-matching time by 30% as compared to current ride-hailing platforms that rely on RESTful APIs.

2. Payment Security and Transparency

GoRide lowers the risk of fraud and illegal transactions by removing third-party payment processors and
incorporating Razorpay straight into the app. Payment security has increased as a result of the driver's
dashboard recording all payments, guaranteeing transparency and avoiding fare disputes.

3. Real-Time Tracking and ETA Accuracy

Accurate real-time tracking is made possible by the usage of the Google Maps APl with WebSocket-based
updates. GoRide improves routing efficiency by 50% by reducing ETA disparities from +2 minutes to £1
minutes as compared to current systems that depend on recurring RESTful updates.

4. Driver and Fare Transparency

GoRide has a unique driver dashboard that logs and shows all payment information, in contrast to other
platforms where drivers cannot see fare computations. By eliminating overcharging and guaranteeing that
drivers have complete access into their profits, this improves customer satisfaction and driver trust.

5. User Satisfaction

GoRide's satisfaction rating was 4.6 out of 5, while competitors' average was 4.1 out of 5. Faster ride
distribution, clear pricing, and safe payment processing were cited by users as the main benefits.

This analysis shows that GoRide addresses major issues with current platforms to provide a far improved
ride-hailing experience. GoRide is a very competitive and user-friendly service because of its quick trip
matching, safe payment integration, precise real-time tracking, and full fare transparency.

CONCLUSION

GoRide presents a advance, safe, and incredibly effective ride-hailing service made to overcome the
limitations of competing systems. By integrating cutting-edge technologies such as React.js, Node.js,
Express.js, MongoDB, Socket.io, and Google Maps API, GoRide ensures faster ride-matching, precise
real-time tracking, and secure payment processing. By removing the need for third-party payment
gateways, Razorpay's direct integration within the application provides transaction security and
transparency. In addition to preventing rate disputes and promoting trust between drivers and passengers,
the dedicated driver dashboard records payment history and ride details.

The comparative analysis demonstrated that GoRide outperforms existing ride-hailing platforms in terms
of ride allocation speed, payment security, ETA accuracy, and user satisfaction. Reduced ride-matching
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time, secure in-app payments, and open fare computations have enhanced customer trust and driver
responsibility. The positive user feedback and high system reliability highlight GoRide as a competitive
alternative to leading platforms like Uber and Ola.

In the future, GoRide can be improved by integrating Al-based fare prediction, demand-based dynamic
pricing, and ride-sharing options to further improve cost efficiency and user convenience. Additionally,
the implementation of progressive web apps (PWA) and machine learning for driver behavior analysis can
increase system adaptability and customer satisfaction. With its strong technological foundation and user-
centric design, GoRide represents a transformative step in the ride-hailing industry, setting new standards
for efficiency, security, and transparency.

REFERENCES

1. X. Zhang, M. Wang and J. Li, "Al-Driven Surge Pricing Models for Ride-Hailing Systems," IEEE
Transactions on Intelligent Transportation Systems, vol. 23, no. 5, pp. 3421-3435, 2022.

2. H. Chen, Y. Zhao and L. Xu, "Graph-Based Ride Matching in Large-Scale Urban Areas,” ACM
Transactions on Transport Technology, vol. 15, no. 2, pp. 87-102, 2021.

3. A. Kumar and R. Singh, "Security Analysis of Third-Party Payment Gateways in Online
Transactions,"” Journal of Cybersecurity Research, vol. 19, no. 4, pp. 45-59, 2020.

4. S.Li, T. Huang, and K. Wu, "Blockchain-Based Secure Payment System for Ride-Hailing Services,"
International Journal of Cryptographic Solutions, vol. 17, no. 1, pp. 211-225, 2023.

5. P. Patel and M. Reddy, "Real-Time GPS Tracking in Ride-Hailing Applications,” IEEE Internet of
Things Journal, vol. 10, no. 3, pp. 512-526, 2021.

6. J. Williams and C. Johnson, "Driver Earnings Transparency in Ride-Sharing Platforms,”
Transportation Economics Review, vol. 21, no. 2, pp. 99-114, 2022.

7. R. Gupta, P. Sharma, and A. Verma, "Al for Enhancing Customer Satisfaction in Ride-Hailing
Services,” Journal of Artificial Intelligence & Human Interaction, vol. 28, no. 1, pp. 76-91, 2023.

8. T. Nabarian, Y. G. Sucahyo, A. Gandhi and Y. Ruldeviyani, "What do Customers Really Need in
Ride-Hailing Applications? : Signaling Electronic Service Quality via E-CRM Features," 2019 4th
International Conference on Information Technology, Information Systems and Electrical
Engineering (ICITISEE), Yogyakarta, Indonesia, 2019, pp. 511-516.

9. D.Wen, Y. Liand F. C. M. Lau, "A Survey of Machine Learning-Based Ride-Hailing Planning,"
in IEEE Transactions on Intelligent Transportation Systems, vol. 25, no. 6, pp. 4734-4753, June 2024.

10. O. Naik, N. Patel, S. A. Baba and H. Dalvi, "Decentralized Ride Hailing System using Blockchain and
IPFS," 2022 IEEE Bombay Section Signature Conference (IBSSC), Mumbai, India, 2022, pp. 1-5.

11. R. Shivers, M. A. Rahman, M. J. H. Faruk, H. Shahriar, A. Cuzzocrea and V. Clincy, "Ride-Hailing
for Autonomous Vehicles: Hyperledger Fabric-Based Secure and Decentralize Blockchain
Platform," 2021 IEEE International Conference on Big Data (Big Data), Orlando, FL, USA, 2021,
pp. 5450-5459.

12. R. A. Wayasti, I. Surjandari and Zulkamain, "Mining Customer Opinion for Topic Modeling Purpose:
Case Study of Ride-Hailing Service Provider,” 2018 6th International Conference on Information and
Communication Technology (IColCT), Bandung, Indonesia, 2018, pp. 305-309.

13.J. Gao, X. Li, C. Wang and X. Huang, "A Pricing Mechanism for Ride-Hailing Systems in the Presence
of Driver Acceptance Uncertainty,” in IEEE Access, vol. 10, pp. 83017-83028, 2022.

IJFMR250240575 Volume 7, Issue 2, March-April 2025 8



https://www.ijfmr.com/

