ChinaRxiv [$X]

AT translation - View original & related papers at
chinarxiv.org/items/chinaxiv-201901.00078

Big Data System Architecture and Implementa-
tion Pathways for Tourism and Cultural Indus-
tries under the Belt and Road Initiative: Post-
print

Authors: Yang Gengsheng, Wang Dong, Sun Bin, Sun Bin
Date: 2019-01-11T00:00:00-+00:00

Abstract

This study investigates the industry innovation system architecture of Belt
and Road tourism big data, identifies industry innovation pathways such as
“tourism cultural construction, cultivation of tourism consumption habits, and
cross-regional resource collaboration,” clarifies cultural integration approaches
among countries along the route, and constructs a tourism big data system with
“cultural connectivity” as its connotation. Through literature review, qualitative
research, and real-time data analysis, it builds an applicable tourism big data
architecture to address practical difficulties in Belt and Road tourism culture
industries, including information sparsity, habit fragmentation, and insufficient
credibility, thereby facilitating a new development landscape for tourism in
countries along the route. Drawing on Hall’ s three-dimensional support theory
from applied systems engineering, and from the three dimensions of knowledge,
time, and logic, it establishes an innovation pathway support system for tourism
formats under new era conditions, centered on value aggregation, credibility
protection, and tourism culture inheritance, thus providing a novel research
perspective for tourism economic management theory.
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Abstract

Through literature review, qualitative research, and real-time data analysis, this
paper examines the industrial innovation architecture of tourism big data under
the “Belt and Road” Initiative. It defines the innovation path as encompassing
tourism culture construction, tourism consumption habit cultivation, and cross-
regional resource cooperation, while indicating pathways for cultural exchange
and integration among participating countries. The study constructs a tourism
big data system with “cultural communication” as its core connotation, aiming
to solve practical challenges of information sparsity, fragmented habits, and lack
of integrity in the tourism culture industry, thereby facilitating fresh progress
in tourism development across Belt and Road countries. Applying Hard System
Engineering Methodology in application systems engineering, this research es-
tablishes an innovation approach support system for the tourism industry in the
new era from three dimensions—knowledge, time, and logic—with value aggrega-
tion, integrity protection, and tourism cultural inheritance as core values. This
study provides a novel research perspective for tourism economic management
theory.

Keywords: “Belt and Road” Initiative; tourism; big data; cultural communi-
cation

2. Tourism Big Data Industry System Architecture

The tourism big data industry system architecture comprises five key compo-
nents: overall framework, technical architecture, data architecture, application
architecture, and standardization system. These interrelated elements form
a comprehensive structure designed to support the digital transformation of
tourism under the Belt and Road Initiative.

2.1 Overall Framework

The overall framework establishes the foundational structure for tourism big
data systems, integrating cultural communication as a central design principle.
This framework addresses the unique challenges of cross-border tourism coop-
eration, including diverse regulatory environments, heterogeneous data sources,
and varying technological capabilities among participating nations. By empha-
sizing value aggregation and integrity protection, the architecture ensures that
data collection, processing, and application respect cultural differences while pro-
moting shared understanding. The framework also incorporates mechanisms for
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stakeholder coordination, establishing clear protocols for data governance, intel-
lectual property rights, and benefit distribution across jurisdictions.

2.2 Technical Architecture

The technical architecture encompasses the hardware and software infrastruc-
ture necessary for tourism big data operations. This includes cloud comput-
ing platforms, distributed storage systems, and high-performance computing
resources capable of processing massive volumes of structured and unstructured
data from diverse sources such as social media, mobile devices, and IoT sensors.
Key technologies include data mining algorithms, machine learning models, and
real-time analytics engines that enable dynamic tourism flow prediction, sen-
timent analysis, and personalized recommendation systems. The architecture
adopts open standards to ensure interoperability between different national sys-
tems, facilitating seamless data exchange while maintaining security and privacy
through encryption and access control mechanisms.

2.3 Data Architecture

The data architecture defines how tourism information is organized, stored, and
managed across the Belt and Road network. It establishes a multi-layered data
model that includes raw data collection, processed information repositories, and
knowledge discovery layers. The architecture addresses critical issues of data
quality, standardization, and semantic consistency across multiple languages
and cultural contexts. Special attention is given to the integration of cultural
heritage data, tourism resource inventories, and consumption pattern databases.
The design incorporates both centralized coordination nodes and distributed
storage to balance efficiency with local data sovereignty requirements, ensur-
ing that sensitive cultural information is protected while enabling collaborative
analysis.

2.4 Application Architecture

The application architecture translates technical capabilities into practical tools
for tourism stakeholders. This includes decision support systems for govern-
ment policymakers, precision marketing platforms for tourism enterprises, and
intelligent service applications for travelers. Key applications encompass real-
time tourism flow monitoring, cross-border route optimization, cultural heritage
digital preservation, and immersive virtual tourism experiences. The architec-
ture emphasizes user-centered design, ensuring that applications are accessible
to diverse user groups with varying technological literacy levels. Integration
with existing tourism management systems in participating countries is achieved
through standardized APIs and middleware solutions that enable gradual, non-
disruptive adoption.
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2.5 Standardization System

The standardization system provides the technical specifications and governance
frameworks necessary for sustainable operation of the tourism big data ecosys-
tem. This includes data format standards, communication protocols, quality
assessment metrics, and security guidelines. The system also establishes ethical
standards for data usage, particularly concerning cultural sensitivity and pri-
vacy protection. Standardization efforts focus on creating flexible frameworks
that accommodate regional variations while maintaining core interoperability
requirements. Regular review and update mechanisms ensure that standards
evolve with technological advances and changing tourism industry needs, with
input from international standards organizations, national tourism authorities,
and industry associations.

3. Tourism Big Data Industry Innovation Path

The innovation path for tourism big data under the Belt and Road Initiative
is designed as a systematic process that transforms technological potential into
tangible developmental outcomes. This path integrates cultural communication
objectives with technical implementation strategies, ensuring that digital inno-
vation serves broader goals of mutual understanding and sustainable tourism
development.

3.1 Path Design

The innovation path is structured around three core dimensions: knowledge,
time, and logic. The knowledge dimension focuses on capturing and dissemi-
nating tourism-related information, including cultural heritage, resource inven-
tories, and consumption patterns. The time dimension addresses the temporal
aspects of tourism development, from historical data preservation to real-time
service delivery and future trend prediction. The logic dimension establishes the
reasoning frameworks that connect data to decisions, enabling evidence-based
policy-making and strategic planning. This three-dimensional approach ensures
comprehensive coverage of the tourism ecosystem, from individual traveler ex-
periences to macro-level regional cooperation.

3.2 Path Implementation

Implementation proceeds through phased deployment, beginning with pilot
projects in key tourism corridors and gradually expanding network coverage.
Initial phases focus on establishing data collection infrastructure and devel-
oping basic analytical capabilities. Subsequent phases introduce advanced
applications such as predictive modeling and personalized services. Implemen-
tation emphasizes capacity building, providing training programs for tourism
professionals and technical personnel in participating countries. The process
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incorporates continuous feedback loops, allowing system refinement based on
user experiences and performance metrics. Cross-border collaboration is facili-
tated through joint research centers, data sharing agreements, and coordinated
marketing campaigns that leverage the integrated big data platform.

3.3 Path Guarantee

Sustainability of the innovation path is ensured through multiple guarantee
mechanisms. Policy guarantees involve establishing supportive legal frameworks
and international cooperation agreements that protect data rights while promot-
ing sharing. Technical guarantees include robust cybersecurity measures, system
redundancy, and regular maintenance protocols. Financial guarantees involve
diversified funding models combining public investment, private sector partici-
pation, and international development assistance. Cultural guarantees ensure
that innovation respects and preserves local heritage, preventing cultural homog-
enization while promoting appreciation of diversity. Monitoring and evaluation
systems track progress against key performance indicators, enabling adaptive
management and continuous improvement of the innovation ecosystem.
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Abstract: Via the literature review, qualitative research and real-time data
analysis, this paper studies the industrial innovation architecture of tourism big
data under “the Belt and Road” Initiative, defines industrial innovation path as
conducting “tourism culture construction, tourism consumption habit cultiva-
tion, and cross-region resource cooperation” , indicates the ways of the cultural
exchange and integration among the countries included in the Initiative, and
builds a tourism big data system with “cultural communication” as its connota-
tive. It aims to solve the practical difficulties of sparse information, fragmented
habits, and lack of integrity in the tourism culture industry, and to help achieve
fresh progress of tourism development in the countries. Applying the Hard Sys-
tem Engineering Methodology in the application system engineering, a support
system for innovation approach is established for the tourism industry under
the new era with “the Belt and Road” Initiative from three dimensions of knowl-
edge, time and logic which takes the value aggregation, integrity protection and
tourism cultural inheritance as its core value. This study could provide a new
research perspective for the theory of tourism economic management.
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