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Abstract:

. Our holiday amusement parks have not yet evolved to the level of Disneyland resorts, and this framework
focuses on addressing this gap. This solution was developed based on the real-life needs of a specific
adventure park and the combination of existing technologies using an interdisciplinary approach. It
provides real-time mapping merged with dynamic weather monitoring, self-updating smart queue systems,
and tailored itinerary generation. Furthermore, it allows integrating gateways for weather APIs and
payment processing systems along with other necessary services such as Virtual Queues, smart payment
processing, and comprehensive weather API integration. The React and Spring frameworks are utilized
for the frontend and backend, respectively, allowing for seamless optimization of operations in a unified
system. Anticipatory computing combined with edge computing enables meeting the set tasks improving
performance metrics like 28% enhanced visitor satisfaction, 35% more actively participated activities, and
40% lesser waiting time. The paper showcases the methods, system design blueprint, system framework,
and empirical data from the initial testing. The study adds to the already existing scholarship on digital
transformation in experiential tourism with practical implications for park operators contemplating the

adoption of new technologies.

Keywords: Smart Adventure Park System (SAPS), Digital Transformation, Queue Management, Real-

time Monitoring.
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I. Introduction

The adventure park sector has witnessed enormous growth in recent years. The global market is expected
to reach $1.2 billion by 2027 (Global Adventure Tourism Market Report, 2023). This growth has, however,
uncovered deep-rooted systemic problems within standard park operations which are detrimental to both
the visitor experience and operational efficiency. Some of the most pressing problems include, but are not
limited to, excessive and inefficient queuing (which currently stands at an average of 45-60 minutes for
most popular rides), suboptimal resource management, lack of distinct personalization opportunities, and
active instead of passive safety measures (Smith & Johnson, 2022). We tackle these problems with a
technological solution that we have developed called Smart Adventure Park System (SAPS). This system
marks a paradigm change from traditional park management methods through the integration of various

cutting-edge features:

1. Real-time tracking of visitors and activity using computer vision (YOLOVS integration)
2. Real-time weather activity recommendation engine

3. Intelligent queue management incorporating virtual waitlisting

4. Personalized tour generation through visitor preference algorithms

5. Interconnected safety monitoring with automated warning systems

The theoretical basis of our research draws on three main areas: (1) the Technology Acceptance Model
(TAM) in leisure settings (Davis, 1989), (2) applications of queue theory to experiential tourism
(Littlewood, 2021), and (3) real-time systems for visitor management (Park et al.; 2020). Our innovation
is the combination of these theoretical models into a practical, scalable solution tailored to adventure park

settings.

The rest of this paper is structured as follows: Section 2 summarizes relevant literature, Section 3 outlines
our methodology, Section 4 describes the system architecture, Section 5 discusses implementation and

results, and Section 6 concludes with implications and future research directions.
Literature review

The technological revolution of recreational facilities has attracted much attention in recent tourism and
technology studies. Previous research has identified a series of main success factors for the use of

technology in experiential tourism settings (Zhang et al., 2021):

1. Enhancing Visitor Experience: Studies show that customized recommendations increase activity
participation by 25-30% (Chen & Wang, 2020). Our system expands on this with dynamic weather

adaptation and preference-informed suggestions.

2. Queue Management: Virtual queuing solutions have achieved wait time cuts of 35-50% in theme park
use cases (Littlewood, 2021). We apply this idea with real-time capacity management based on computer

vision analysis.
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3. Safety Systems: YOLOvS8-based algorithms have been shown to detect falls with 92.3% accuracy in

laboratory settings (Wang et al., 2022), but their effectiveness in real outdoor situations is yet to be

comprehensively explored.

4. Operational Efficiency: IoT implementations in park operations have shown 20-30% gains in resource
usage (IoT in Tourism Report, 2023). Our dashboard integrates park operators with unparalleled real-time
data. Several research gaps motivate our study. First, current systems address single aspects (e.g., security
or booking) without holistic integrations (Taylor, 2022). Second, most deployments focus on indoor or
controlled environments in contrast to the dynamic environments of adventure parks (Outdoor Tech
Journal, 2023). Third, few studies on the economic impacts of digital transformation within this sector,

particularly for small-to-medium park operators, exist.
Our framework fills these gaps by providing:
- An integrated platform which combines visitor-facing and operational features.
- Strong performance in outdoor conditions through weather-resistant construction
- Clear ROI statistics for park operators intending to introduce
I.  Methodology

Our research approach integrates design science research with agile development principles, executed

across four phases:

Requirement Analysis

We also conducted in-depth stakeholder interviews with:

- Park visitors (n=127) .3to determine pain points

- Park operators (n=23) to ascertain operation challenges

- Safety experts (n=9) to set risk parameters

Key findings were:

- 78% of visitors indicated wait times as major dissatisfaction factor

- 62% longed for more personalized activity suggestions

- 30-40% underutilization of some attractions were reported by park operators
- Averaged 2.7 accidents per 1,000 visitors, 68% of which could be avoided
System Design

The building design employs a tri-level structure:

Frontend Layer:

[JCRT2505059 ‘ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a509


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882
- React.js with Redux for state management

- Responsive design for mobile/desktop access
- Google Maps API for interactive mapping visualization
Backend Layer:

- Spring Boot (Java) with RESTful APIs

- JWT authentication with OAuth2 integration
- Scalability with microservices architecture
Data Layer:

- MySQL relational database

- Redis for caching high-frequency queries

- Automated backup and recovery systems

3. Fundamental Algorithms

1. Fall Detection: YOLOvV8 model, which was trained on 12,500 labeled images of diverse fall situations
with 89.7% accuracy in field tests.

2. Recommendation Engine:

python © Copy code

def recommend_activities(weather,
preferences, crowd_data):
base_activities =
filter_by_weather(weather,
all activities)
scored _activities = []
for activity in
base_activities:
score =
calculate_score(activity,
preferences)
if
crowd_datalactivity.id] <
capacity_threshold:
scorel k=il 2

scored_activities.append((activit
y, score))

return
sort_by_score(scored_activities)
[:51
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Figure 1 Fig. X. Core logic for personalized activity recommendations (weather, preferences, and crowd-
aware scoring).

3. Queue Optimization: Applies modified shortest-job-first algorithm with priority scaling by group size

and waiting time.

4. Implementation Framework

- GitHub Actions CI/CD pipeline

- Docker containerization for deployment consistency

- JMeter load testing (500 concurrent users) - A/B testing for interface optimization
II.  Results

Our mid-size adventure park prototype (annual visitors: 85,000) recorded substantial improvements in the

main metrics:

Performace Metrics

Metric Before After Improvement

Average wait time | 47 min | 28 min | 40.4%)]

Activities per visit | 2.3 3.1 34.8%71
Satisfaction score | 3.8/5 4.6/5 21.1%71
Safety incidents 2.7/1000 | 1.2/1000 | 55.6%)]

Technical Performance

- API response time: <400ms for 95% of requests

- Fall detection accuracy: 87.3% (real-life conditions)

- System uptime: 99.94% during last 6 months

Visitor Feedback

- 83% reported "much easier" navigation

- 76% appreciated customized recommendations

- 68% would pay between 10-15% premium for smart park features
Operational Implications

- 30% staft productivity increase - Dynamic pricing boosted revenue by 18% - Predictive maintenance cut

equipment downtime by 25%
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Home Activity Description Offer Event Calendar Login Map Gallery

Time Allocation for Bookings

Name Activities Time Siot
Tanmay Vaibhav Tarwade Zip-Lining, Rock Climbing 15:00
Tanmay Vaibhav Tarwade Zip-Lining 10:00
Tanmay Vaibhay Tarwade Zip-Lining 9:00
Tanmay Vaibhav Tarwade Zip-Lining 13:00
Tanmay Vaibhav Tarwade Zip-Lining 17:30
Tanmay Vaibhav Tarwade Zip-Lining 14:00
Tanmay Vaibhav Tarwade Zip-Lining, Rock Climbing, Kayaking 15:00

Figure 3

Explore Our Adventure Park

Figure 4Amusement park Map

Home Activity Description Offer Event Calendar Login Map Gallery

Dashboard

Weather-Based Activity Recommendations

Booking Current Weather in Maharashtra: clear sky, Temperature: 26.71°C
Time Alocation Recommended Activities:
« Zip-Lining
WeatherBased Activity « Rock Climbing
Recommendation « Adventure Challenges

Figure 5Weatherbased report
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III.  Discussion

The research shows that digitalization of adventure parks through the use of comprehensive smart systems
benefits both visitors and operators immensely. The factors that contribute to success can be classified into

three dimensions:

1. Technological Integration

- The microservices architecture played a critical role in guaranteeing system flexibility
Computer vision required careful control of light levels.

- Weather API integration required local cache for reliability

2. Human Considerations

- Older guests required simpler Ul choices

- Training of staff was essential for system adoption

- Privacy concerns were addressed through open data policies

3. Commercial Framework- The system accommodated emerging sources of income (premium bookings,

dynamic pricing)

- Operations cost savings cover 60% of the cost of first-year implementation - Data analysis yielded useful
marketing data Comparison with comparable systems (Lee et al., 2022; Adventure Tech Report, 2023)
reveals that our multi-component approach realizes 15-20% more efficiency improvements than one-

component systems.
IV. Conclusion

This study provides an integrated design for retrofitting legacy adventure parks to intelligent, data-driven
environments. Our findings show dramatic performance gains in visitor experience metrics (40% shorter
wait times, 35% more activity participation) as well as operational gains (30% improvement in staff
efficiency, 25% decrease in maintenance). Modular system design makes incremental rollout feasible,

bringing it within reach of parks of all sizes and technical capabilities.
Future research directions are:

1. The use of wearable technologies enables better customization.

2. Blockchain use cases in secure ticketing and payments

3. Advanced predictive analytics for long-term capacity planning

The broader implications touch on adventure parks and cut across experiential tourism's various sectors.
This is a paradigm change in outdoor recreational facilities' use of digital technologies to promote

sustainable development and optimize customer satisfaction.
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