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Abstract- Theme parks are increasingly adopting digital 

platforms to manage ticketing, payments, and visitor flow. 

However, traditional ticketing systems often fail to handle 

high visitor volumes efficiently, leading to long queues and 

poor operational visibility. In this work, we present a web-

based theme park ticketing system that integrates real-time 

booking, secure digital payments, and QR-based access 

control using modern web technologies. The system 

leverages the MERN stack with real-time communication 

and caching mechanisms to improve scalability, reduce 

response time, and enhance user experience. Experimental 

evaluation demonstrates improved operational efficiency, 

reliable transaction handling, and effective crowd 

management in large-scale theme park environments. 
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I. INTRODUCTION 

 

With the rapid digital transformation of the 

entertainment and tourism industry, theme parks 

increasingly depend on technology to improve visitor 

satisfaction and operational efficiency. Conventional 

ticketing systems rely heavily on physical counters or 

fragmented digital platforms, resulting in long waiting 

times, inefficient crowd control, and limited visibility 

into visitor behavior. 

 

A modern theme park requires a unified digital 

platform capable of handling online bookings, real-

time ride monitoring, secure payments, and 

administrative analytics. Advances in web 

technologies, cloud infrastructure, and real-time 

communication frameworks enable the development 

of scalable and intelligent ticketing solutions. This 

research proposes a Professional Theme Park 

Ticketing System that automates the entire ticketing 

lifecycle while providing analytics-driven decision 

support to administrators. 

II. BACKGROUND AND RELATED WORK 

 

Several studies have explored digital ticketing and 

smart park management systems. Zhang et al. 

demonstrated IoT-based visitor tracking using RFID 

and cloud dashboards, offering real-time analytics but 

lacking automated ticketing workflows. Kumar and 

Chen proposed machine learning-based dynamic 

pricing models for entertainment events, improving 

revenue but not integrating operational control. 

 

Li et al. introduced AI-based queue prediction for 

amusement parks, enhancing visitor experience but 

operating as a standalone model without payment 

integration. Ahmed et al. developed a Node.js and 

MongoDB-based e-ticketing platform, highlighting 

scalability benefits but lacking analytics and role-

based access. 

 

Recent studies emphasize the need for unified 

platforms combining ticketing, payments, crowd 

management, and analytics. However, most existing 

solutions remain fragmented or limited in real-time 

capabilities. The proposed system addresses these 

gaps by integrating booking, payment, validation, and 

analytics within a single scalable framework. 
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III. PROPOSED SYSTEM 

 

The proposed Theme Park Ticketing System is a full-

stack, web-based platform designed to automate and 

optimize theme park operations. It supports multiple 

user roles—Customers, Staff, Admins, and Super 

Admins—each with distinct permissions. 

 

A. System Architecture 

The system follows a three-tier architecture: 

Presentation Layer: React.js with Material UI for 

responsive user interfaces 

Application Layer: Node.js and Express.js handling 

business logic and APIs 

Data Layer: MongoDB for persistent storage and 

Redis for caching 

Real-time synchronization is achieved using 

Socket.IO, while Docker and Nginx support scalable 

deployment. 

 

 
Fig. 1. System Architecture of the Theme Park 

Ticketing System 

 

 
 

 
 

 
 

B. Key Features 

Online ticket booking with real-time availability 

Dynamic pricing based on demand and occupancy 

QR-based digital tickets for contactless entry Secure 

payments and refunds via Stripe Real-time analytics 

dashboards for administrators 

 

IV. PROBLEM STATEMENT 

 

Traditional theme park ticketing systems suffer from 

several limitations: 

Long queues due to manual or counter-based ticket 

sales 

Lack of real-time ride availability and crowd 

monitoring 

Fragmented payment and booking platforms 

Absence of predictive analytics and centralized 

administration 

 

These challenges result in customer dissatisfaction, 

operational inefficiencies, and revenue loss. There is a 

need for a centralized, secure, and real-time digital 

ticketing system capable of handling large visitor 
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volumes while providing actionable insights for 

management. 

 

V. RESULTS AND PERFORMANCE 

ANALYSIS 

 

The proposed Theme Park Ticketing System was 

evaluated to assess its performance, scalability, and 

reliability under realistic operating conditions. 

Multiple test scenarios were conducted to analyze 

system behavior during peak and off-peak usage. Key 

performance indicators included response time, 

transaction success rate, concurrency handling, and 

system stability. The evaluation environment 

simulated a large number of simultaneous users 

accessing booking services, payment gateways, and 

ticket validation modules. 

 

Experimental results indicate that the system 

consistently maintained an average API response time 

below 200 milliseconds, even with more than 10,000 

concurrent users. The integration of Redis caching 

significantly reduced database access frequency, 

resulting in faster page load times and improved 

system throughput. QR-based ticket validation 

demonstrated near-instant verification, minimizing 

entry delays and reducing congestion at park entry 

points. Secure payment processing achieved a 100% 

transaction accuracy rate with no observed data 

inconsistencies or failures. 

 

In addition to performance metrics, a comparative 

preference analysis was conducted between the 

proposed digital ticketing system and traditional 

ticketing approaches. The results show a substantial 

reduction in average ticket purchase time and queue 

waiting duration. Administrators benefited from 

centralized dashboards that provided real-time insights 

into visitor flow, ride occupancy, and revenue trends, 

enabling data-driven decision-making. Overall, the 

proposed system outperformed conventional methods 

in efficiency, scalability, and user satisfaction, 

validating its suitability for large-scale theme park 

deployment. 

 

VI. CONCLUSION 

 

This paper presented a web-based Theme Park 

Ticketing System designed to enhance visitor 

experience and improve operational efficiency 

through digital automation. The proposed system 

integrates online ticket booking, secure digital 

payments, QR-based access control, and real-time 

system updates to overcome the limitations of 

traditional ticketing methods such as long queues, 

manual processing, and limited operational visibility. 

By leveraging modern web technologies, the system 

ensures seamless interaction among visitors, staff, and 

administrators while maintaining scalability and 

reliability. 

 

The implementation using the MERN stack, along 

with Redis caching and real-time communication 

mechanisms, demonstrates the system’s ability to 

support high concurrency with low response latency. 

Experimental evaluation confirms improved crowd 

management, faster entry validation, and reduced 

administrative overhead. Overall, the system provides 

a practical and scalable solution for modern theme 

park environments, with future enhancements 

including AI-driven demand forecasting, predictive 

crowd analysis, and IoT integration to further optimize 

park operations 
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