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Abstract: The Campus Pay system enables cashless payments on campus by integrating RFID-enabled 1D
cards. This system addresses the need for secure, offline transactions in environments with unreliable internet
connectivity. Transactions are stored on RFID-enabled cards and later synced with a cloud-based system when
connectivity is restored. The paper outlines the architecture, design, and implementation of Campus Pay,
emphasizing the technical integration of RFID with existing infrastructure and the role of cloud data analytics
in transaction monitoring.

Index Terms - Offline payment, Payment systems, Campus transactions, Cashless systems, RFID
integration, Data synchronization, Contactless payment

I. INTRODUCTION

Managing campus transactions with cash and physical cards can be cumbersome, especially when
students have multiple payment methods. This offers an efficient alternative using RFID technology
integrated with student ID cards. RFID technology enables quick and secure transactions, which is crucial
in environments where reliable internet access is not guaranteed [1]. This system allows for secure,
offlinecapable transactions, which are synchronized with the cloud when a connection is available [2]. It
simplifies the payment process, enhances security, and provides spending insights through data analytics.

I1. System Architecture
The Campus Pay system is based on RFID-enabled ID cards and a cloud infrastructure to handle data
analytics. The system consists of the following components:

+  RFID-Based Offline Payment System: RFID tags embedded in the ID cards store transaction data,
enabling payments without active internet access. RFID readers at various point-of-sale (POS)
terminals allow quick and secure transactions [3].

« Cloud-Based Analytics and Syncing: Transaction data is stored locally on the RFID card and is
uploaded to the cloud for storage and analytics when internet access becomes available [4].

Security: RFID-based transactions are encrypted to ensure secure data storage and transfer, addressing
concerns about data theft and fraud.
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III. . IMPLEMENTATION
RFID Integration: The system uses RFID-enabled campus ID cards that act as wallets. The RFID chip
stores data regarding the user's balance and transaction history, which is updated at each payment point on
campus.
. Transaction Processing: In Offline mode, when a student taps their RFID card at a POS terminal, the
transaction is processed locally, and the amount is deducted from the balance stored on the card. In Online
mode, when the POS reconnects to the internet, the transaction data is automatically uploaded to the cloud
system, where further analysis and tracking can occur.
3. Cloud Synchronization and Analysis: The cloud backend (e.g., AWS or Google Cloud) processes the
data, providing detailed reports on user spending behaviour. RESTful APIs and webhooks are used to ensure
smooth data flow between the offline POS systems and the cloud.

IV. KEY FEATURES

« RFID-Based Offline Payments: Allows students to make payments without needing real-time
internet connectivity.

«  Cloud Integration: Ensures that transaction data is securely stored and analyzed once
connected to the internet.

« Scalability and Feasibility: The system is scalable to multiple POS terminals across campus,
with minimal infrastructure upgrades.

« User-Friendly Interface: Provides an easy-to-use interface for both users and campus
administrators.

V. EASE OF USE

CampusPay is designed to provide a seamless and convenient transaction experience within a campus
environment. With RFID- based technology, users only need to tap their cards to make payments,
removing the hassle of handling cash or completing online payment steps. This simplicity ensures that all
users, regardless of their familiarity with digital payments, can easily adopt and use the system, making it
highly accessible and user-friendly.

VII.LRESEARCH METHODOLOGY

8.1Population and Sample

The study focused on a sample of students, faculty, and staff across various departments to capture diverse
perspectives on CampusPay's usability. This population was chosen to represent the full spectrum of campus
members who would use the RFID system regularly, providing balanced insights into user satisfaction and
identifying any usability challenges faced by different campus demographics.

8.2 Data and Sources of Data

The data for the CampusPay study were gathered from transaction logs, user feedback, and system usage
statistics, which provide insights into user engagement and payment patterns. Additionally, data from campus
administration records helped validate the effectiveness of RFID payments in reducing cash dependency.
These sources together form a robust dataset that supports a comprehensive analysis of the CampusPay
system's impact..

8.3 Theoretical framework

The theoretical framework for CampusPay is based on the principles of RFID technology and cashless
payment systems. It examines how RFID can simplify transactions in closed environments like campuses and
explores its efficiency compared to traditional payment methods. This framework provides a foundation to
analyze CampusPay’s operational advantages, ease of integration, and potential scalability in similar
institutional settings.
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IX. RESULTS :

During initial testing, Campus Pay demonstrated the ability to handle high transaction volumes while
maintaining the security and integrity of the data. The offline RFID feature performed well, ensuring seamless
transactions across the campus. Syncing the transaction data with the cloud was efficient, and the analytics
provided actionable insights into campus spending patterns.
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« Fig. 1 the flowchart outlines the process of making payments
using RFID technology, where the user taps their card to
initiate the transaction. Depending on internet connectivity,
the payment is processed online or stored locally and synced
later, ensuring seamless transactions.
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