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The establishment of an intelligent, comprehensive, and all-encompassing information system for tourism management is the
current trend in tourism informatization as a result of the continual development of modern information technology. Significant
advancements in the field of VRGIS and its usage in research have been made as a result of the use of VRGIS to categorize, assess,
plan, and manage tourism resources. The analysis of the recent development of VRGIS in tourism resource research is the first
section of this work. This study examines and implements a mobile, computerized, and intelligent tourism service system that
gives visitors a sense of the surrounding landscape using VRGIS. Three-dimensional mapping, environment detection, personal
trajectory, and Weibo sharing are just a few of the system’s many helpful features. While travelling, tourists can get services that
are more intelligent and practical. The drawbacks of conventional geographic information systems include their reliance on
sophisticated models, network limitations, and operational challenges. New software architecture is put in place to get rid of
network restrictions, virtual reality peripherals are used to make operation more convenient, and systemmodeling is rebuilt using
the TIN data model and model simplification. The results of experiments show improved refresh rates and peripheral expansion
modules. The user experience is enhanced by this research.

1. Introduction

The tourism industry has become an essential driver of
growth in a great number of nations, and the tourism re-
sources that are available are an essential component of the
material foundation on which the tourism sector is built and
maintained [1, 2]. In order to provide a fundamental basis
for the evaluation, planning, and reasonable protection of
tourism resources, it is essential to recognize, classify, collect,
and build a database of tourism resources. This is carried out
in order to provide a fundamental basis. As a result of the
one-of-a-kind qualities of tourism resources, the theory and
methods of VRGIS are one-of-a-kind when it comes to
spatial cognition and the design of classification systems, as
well as the standardization of databases, as well as spatial
analysis and evaluation analysis [3–5]. It is now an accepted

method and an integral part of the entire process of
researching, developing, and making use of tourism re-
sources that this practice has become a common place when
carrying out research on tourism resources. The utilization
of VRGIS in tourism research and application has important
enlightenment significance for both the understanding of
the theoretical and technical system and the guiding of the
utilization of tourism resources[6].

Since the beginning of time, one of the most vital areas of
research has been focused on the application of GIS in the
process of developing and managing tourism resources. The
study of tourism resources has made extensive use of GIS. In
recent years, the tourism industry has begun to make use of
geographic information systems, more commonly referred
to as GIS. There is a strong connection between the theory
and technology of GIS and the investigation and utilization
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of tourism resources[7–9]. The vast majority of researchers
working in this area have concentrated their attention on the
function of GIS in the cultivation and application of tourism
resources; however, a few of them have also carried out
pertinent review research in this sector.There is still a lack of
systematic application of GIS in the development and
management of tourism resources, which leads to issues
such as a lack of application and a lack of understanding of
application fields. One solution to this problem is to increase
the use of GIS in tourism resource development and
management[10–12].

Due to the rapid advancement of information tech-
nology in the modern world, the current trend toward the
informatization of tourism involves the extensive applica-
tion of cutting-edge technologies such as VRGIS. Due to
advancements in mobile Internet technology, high-speed
networks are becoming more portable, which contributes to
their growing popularity. The integration of smartphones
with information search, communication, entertainment,
and social networking provides users with access to dynamic
information services and personalized recommendation
services [13–17]. The traditional tourism information
management system has a number of issues, such as a lack of
usability flexibility, a one-dimensional information display,
and a subpar user experience maintaining our forward
momentum. Rapid advancements in virtual reality (VR) and
augmented reality (AR) technologies in recent years have
made it possible to show user-required information in
multiple temporal and spatial dimensions, as well as to
perform highly immersive interactive activities. New con-
cepts for the future growth of the tourism industry have been
inspired by these advances. VR offers customers a realistic
and engaging visual experience through its visual sense
[18, 19]. Virtual and physical aspects are combined in
augmented reality (AR), which is based on VR. By including
text, pictures, voiceover, and any other relevant information,
you may help the user become more aware of and under-
stand the real world. A new technology based on mobile
platforms is starting to emerge as smart device performance
keeps getting better: VRGIS technology. Additionally, mo-
bile VRGIS is less confined by the space environment and is
more versatile and portable than standard virtual-real in-
tegration. The VRGIS technology that is based on mobile
platforms has been successfully used in a wide range of fields
(including security, education, and urban management)
[20, 21], and as a result, it provides an invaluable resource for
resolving the issues that the tourism information service
industry is currently experiencing. To accomplish the goals
of a mobile VRGIS tourist system, mobile intelligent ter-
minals must incorporate VRGIS technology [4, 22–24].

Traditional tourism is based on a two-dimensional map,
but this type of vacation offers little in the way of experience
or interaction, and there is room for improvement in the
areas of information acquisition and spatial analysis. There
are still some travel-related services that can only be accessed
online, specifically via websites. Due to a lack of adaptability,
real-time travel services are currently unavailable. Due to the
fact that many modern systems only provide a single nav-
igation or scene-reproduction function, they cannot be

user-friendly or interactive. This is because they only per-
form a single function. This study creates a VRGIS-based
tourism system for mobile platforms with the intention of
enhancing the system’s usability and interactivity.

2. Background

The utilization of big data has made possible the opening of
new lines of inquiry into the collection and analysis of data
pertaining to conventional tourist destinations. Creating a
tourism resource directory that is based on big data and
developing a semantic rule extraction model for key attri-
butes can significantly cut down on the amount of time spent
out in the field. The tourism system performs a combined
evaluation based on a particular weighting by utilizing a big
data semantic analysis and statistical analysis, in addition to
a big data expert scoring mechanism. Data from social media
platforms that pertain to the travel of tourists, such as the
latitude and longitude of each point of interest (POI), the
content and travel notes of each POI, the number of travel
comments received by each POI, and its score, are used to
take part in the evaluation of tourism resources and to
improve the scientific nature of public participation. Some
researchers believe that the train collection head can be used
to collect data about the popularity of tourist destinations
within the comment network [7, 11]. This data can then be
used to study the relationship between search popularity and
comment popularity. The Internet is utilized in order to
collect large amounts of information from a selected group
of scholars, such as the number of comments and the overall
rating of a tourist city, while analysis is utilized in order to
determine the individual ratings of various types of tourism
resources. After that, GIS software can be used to measure
and assess the tourism industry’s resources. Some re-
searchers concentrate their attention on rural tourism re-
sources and make use of geospatial big data in order to
conduct a spatial classification of rural tourism within
tourism development zones [4, 15, 17, 19, 21].

To account for the influence and contribution of these
factors, it is necessary to consider the overall potential as-
sessment of regional tourism resources, as well as spatial
characteristics such as scale, scope, structure, spatial cor-
relation, and pattern pedigree. It is necessary, when evalu-
ating tourism resources, to improve comparability between
different evaluation methods and to compare and optimize
various algorithms and results. In addition, it is necessary to
enhance the comparability of various evaluation methods.

It is important to evaluate the aggregation, structure,
pattern, and distribution law of tourism resources in space
when examining regional tourism resources. This includes
factors such as the quantity and density, type and quality
structure, and combination and spatial correlation of tourism
resources within a specific spatial range, as well as other
factors of a similar nature. Construction of a prototype from
scratch: more than a dozen distinct GIS methods have been
used to evaluate a region’s tourism resources. Models for
evaluating the availability of resources in gathering areas,
agglomeration areas, and combination areas are included in
these methods. These models consist of buffer and proximity
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analysis, network and overlay analysis, and combination area
analysis, among others. In tourism planning, some academics
have utilized the GIS multiscale grid modeling technology to
extract the spatial map of tourism resources, as well as sig-
nificant points, lines, and areas of high-quality tourism re-
source areas. This has strengthened scientific planning.

The administrative unit scale and the tourist area scale are
the two primary scales that are utilized when evaluating the
tourism resources of a regional area. When carrying out
spatial modeling, they only use statistical indicators as their
basis for evaluating the tourism resources offered by the
region. An examination of the manner in which tourism
resources are dispersed geographically, as well as the spatial
correlation between the resources’ quality, will be carried out,
along with an investigation into the methods for extracting
the spatial map of the region’s tourism resources and de-
signing tourism resources for tourism products. There has
not yet been any work carried out to create and implement
potential value knowledge maps. To make matters even more
confusing, no attempt has been made to take into account
nonadministrative geographic areas, such as coastal zones or
geomorphic units (such as mountains and valleys), in order
to include tourism resources. This makes the situation even
more difficult. If any consideration of the spatial relationship
between tourism resources is given at all, it is in the form of a
qualitative description. This is in stark contrast to the ex-
tremely limited attention that is paid to the issue. Combining
traditional mathematical models with GIS data is the primary
foundation upon which the evaluation method rests.

3. System Design

The system design is as follows.

3.1. Architecture Design. The system implements route
planning and virtual roaming using three-dimensional
landscape maps and geospatial data from tourist attractions.
Users can do this to get a firsthand view of the scene and
learn more about the route and beautiful sights before they
journey there. The virtual environment, images, and text
labels are flawlessly integrated into the real world seen by
tourists through the use of location-based service technology
and augmented reality technology. This is carried out to
present visitors with a fresh viewpoint on cognition and an
interactive application experience, two things that con-
ventional software cannot offer. Figure 1 illustrates the
system’s architecture.

The user layer is the topmost layer. Some of the system’s
most crucial operations, such as virtual roaming and route
planning, are made possible by the usage of a three-
dimensional landscape map as a map base. The system is
responsible for doing these tasks. Thanks to AR technology,
the intelligent service module can recognize its surroundings
and show a 3D model of an object. At the same time, a heat
map depicting the movement of individuals through the
picturesque region is created utilizing GPS positioning and
data mining techniques. Users can share social media items
such as their own footprints, those of their friends, and

connections to other apps such as Weibo through the social
module, for the most part. The footprints of friends are
another illustration of this kind of stuff.

Technical elements make up the second layer of this
structure. In essence, the system’s technology consists of two
distinct components. With the use of location, multisensor
tracking, and registration technology, spatial data may be
obtained and analyzed. Opportunities for spatial analysis
and spatial data mining arise as a result. GIS spatial analysis
and data scheduling are used to execute three-dimensional
virtual navigation and route planning on the map, which is
based on a three-dimensional landscape map.

The data layer is the topmost layer. The system data
centre is made up of two distinct parts: a geospatial database
and a GIS spatial database of picturesque sites. The road
network, trajectory, and position of scenic locations are all
included in the GIS spatial database for scenic spots. One
feature that can be used in data is text; additional examples
include photographs and videos.

3.2. Geographic InformationModeling. This study makes use
of it, and a panoramic camera is used to capture all of the
images in an area as textures so that fitting processing can be
carried out later. The main perspective of the observer is
encompassed by the panoramic image, which enables the
observer to experience what it is like to be immersed in the
area and enhances the feeling of being immersed. A rep-
resentation of the panoramic image observation model can
be seen in Figure 2.

This research makes use of a digital elevation model, also
known as a DEM, to model the uneven surface and the
buildings because it is impossible to describe the area using a
straightforward two-dimensional plan. In order to accom-
plish the goals of this investigation, a model consisting of
irregular triangles was utilized. Because each point in the
TIN model needs to be stored with its elevation coordinates
and topology, the TIN model is more realistic than its DEM
counterpart, which is one reason why it is more reliable in
data storage. The representation of a region’s topology as it
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Figure 1: Structure of intelligent tourism management system.
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appears in the TIN model is shown in Figure 3. This rep-
resentation keeps track of every triangle, face, and point in
the area.

An extension of the logistic regression classification
known as the Softmax regression classification method is
utilized in this study in order to better solve the multi-
classification problem. This is due to the fact that the
classification of human actions is a multiclassification that is
mutually exclusive.

The area in Figure 3 is marked as follows:

ar � a, b, c, d, e, f, g, h . (1)

Vertices in the graph are marked as follows:

ve � 1, 2, 3, 4, 5, 6, 7, 8{ }. (2)

Then, we obtain the triangle file as shown in Table 1.
By eliminating insignificant points, lines, and surfaces

from the model’s geometric pattern, it is possible to cut
down on the number of faces the model has. By utilizing the
vertex deletion method and the progressive mesh simplifi-
cation method, this can reduce the amount of running data
required by the model, while simultaneously increasing the
refresh rate. When deciding whether or not to remove the
inner central vertex, one of the most important factors to
take into account is how this will affect the image’s position
in the plane. Here is the formula you need to use to calculate
the results:

F � k Pointi − C( 


,

k �
K

|K|
,

K � Pointi − Pointi+1(  Pointi − Pointj .

(3)

The calculation method of C is related to the simplified
triangle ai:

C �
 xiai

 ai

,

xi �
Point5 + Point1

2
,

ai � ΔPoint5Point1.

(4)

The sensor rotation matrix is as follows:

S(0) S(1) S(2)

S(3) S(4) S(5)

S(6) S(7) S(8)

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦. (5)

The system makes use of tile map technology and dis-
plays the three-dimensional map of the landscape in Mer-
cator projection. This is carried out so that the map can be
seen in its full three-dimensional glory. First, a model of the
Wutai Mountain scenic area is constructed with the help of
virtual reality in order to generate an accurate landscape
map. After that, you must tile the images after cutting the
landscape map into squares, comparing and correcting them
with the overall map that you downloaded from Baidu, and
then finally tiling them. Second, the indexed and published
cut map tiles are arranged using the WMS interface stan-
dard. The server side will return the tile data that corre-
sponds to the received data range once it has parsed the data
that was transmitted by the mobile terminal. The map can
now be completely scheduled by the mobile terminal as a
consequence of the real-time splicing and rendering that has
taken place.The coordinates are then transformed, as the last
step. In order to ensure that the actual latitude and longitude
are used for navigation, a formula needs to be used to
perform a transformation on them before they can be
projected onto a map of a three-dimensional landscape.

Using VRGIS spatial analysis and the Freud shortest path
algorithm, this system implements the navigation function.
In addition to the conventional two-dimensional vector map
navigation, it provides users with a mode for virtual
roaming. In addition, the system dynamically adjusts the
rotation angle of the map so that it corresponds with the
user’s current direction and range on the mobile terminal
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Figure 3: Topology diagram.

Table 1: Detail of triangle file.

Area point Vertex Collar triangle
A 1 3 4 — e B
B 1 4 5 a f C
C 1 2 5 — d B
D 2 5 6 c h —
E 3 4 7 a f —
F 4 5 7 b g E
G 5 7 8 d — H
H 5 6 8 d — G

Perspective point

Panoramic
image

Figure 2: Panoramic image observation model.
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screen beneath the top view of the three-dimensional
landscape map, which is monitored in real time by the
mobile sensor. In the context of the three-dimensional
landscape map, this is visible beneath the map’s top view.

This system employs the outdoor 3D registration tech-
nology of mobile terminals in order to realize the authen-
ticity and real-time capabilities of the mobile virtual reality
system. This technology is based on the mobile augmented
reality module’s positioning recognition. This technology
enhances the real-time capabilities, stability, and robustness
of 3D environment registration, along with the authenticity
and fusion of the virtual-real combination scene. It focuses
primarily on the spatial positioning of the camera and the
placement of the virtual object in actual space. Based on
these details, the rendering of the virtual object is completed.

4. Results

Utilizing a distributed system architecture, the system de-
ploys gateway services, map data services, and scenic spot
information data services on multiple Internet cloud servers.
As a direct result, the systemwill be able to accommodate the
exponential increase in user numbers. Distributed system
operation is greatly aided by cohesion and transparency that
are at a high level. The network can be used to establish a
distributed cluster framework that grants each service node a
high level of autonomy. The cluster framework has fewer
moving parts, which makes it easier to maintain and simpler
to operate. As a direct result, from the user’s perspective, the
distribution of each node to the user’s application is com-
pletely obscured. The distributed network architecture
eliminates the need for users to be concerned with complex
relationship structures and synchronization requirements
when accessing data that is distributed across multiple lo-
cations. Using the gateway service, a master control server
will distribute a large number of service requests to indi-
vidual servers when it receives a large number of service
requests. This will decrease the amount of computational
stress the system experiences.

This mode displays a three-dimensional landscape map
of the entire Wutai Mountain scenic area. Users may zoom
in, move around, and access more information in this mode.
The landscape map may be rotated while you are moving
around, and the labels for each picturesque spot will do the
same. The user’s perspective remains unchanged from the
frontal angle when they enter roaming mode. The desig-
nation of the beautiful area serves as the starting point for
route planning, as shown in Figures 4 and 5. Additionally, it
is possible to plan routes to a variety of beautiful places, and
if desired, the tour route can be researched beforehand. In
particular, the system we have created has descriptions of
attractions in both Chinese and English.

In the environment recognition module, users can click
on a specific scenic spot on the map, and the system will
automatically pop up the specific picture and introduction in
Chinese and English of the scenic spot. Users can also upload
photos of the place, as well as make reviews and ratings.

In order to produce information-rich queries, pros-
perous scenic spots, key monitoring areas, and important

landmark buildings in the vicinity of the scenic spots are
used to conduct specific queries. These queries are based on
the scenic spots that are important to the user’s interests and
are used to conduct specific queries. Through the stan-
dardized processing of queries such as landmark queries,
business district queries, catering queries, entertainment
place queries, traffic route queries, fire protection facility
attribute queries, water conservation facility attribute
queries, and business data queries, it is possible to integrate
the business management of 3D visualizations of scenic
spots into 3D cities, as shown in Figure 6.

In the social module, users can share their route maps,
tourist photos, etc. The tourism system also supports other
contact APP logins, saving users the trouble of registering
separately, as shown in Figure 7.

5. Discussion

Participation by the tourism industry and the general
public in VRGIS projects, as well as the number of tourism
systems employing this technology, are on the rise.
According to the findings of previous studies, academics
who work in the field of tourism and geographic infor-
mation systems (GISs) appear to be the primary sources of
information used to analyze and evaluate tourism re-
sources. The latter emphasizes the evaluation’s content in
addition to its outcomes. When evaluating or analyzing
tourism resources, the analytic hierarchy process (AHP)
places a greater emphasis on spatial thinking patterns and
technological innovations than the national standard
method, which is the more prevalent technique. In recent
years, an increasing number of VRGIS researchers have
focused their efforts on tourism resource-related research.
This type of research examines census technology for
tourism resources, tourism resource analysis and evalua-
tion methods, tourism resource development planning, and
technology for analyzing big data in tourism.

Figure 4: 3D map display.
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5.1. Developing and Perfecting the Research Methodology.
As the growth of tourism resources’ transitions from a key
development stage to a comprehensive development stage,
the rise of global tourism, and the iterative update of in-
telligent and portable mobile terminal equipment, an in-
creasing number of industries, businesses, and members of

the general public will become involved in the recognition of
tourism resources.

The method system can be innovatively enhanced with
the aid of VRGIS and a tourism knowledge model. Future
tourism resource big data research hotspots will include
scientific tourism resource spatial cognitive models, tourism
resource graph knowledge models, tourism resource de-
velopment case models, and tourist destination selection
behavior models. There will be a new and improved method
for evaluating the available tourism resources, which will be
based on a set of semantic rules derived from spatial
thinking, as well as relevant maps.

In Section 1 of this study, we will examine the rapid
growth of VRGIS in tourism resource research over the past
several years. Mount Wutai, a Buddhist holy site, is used as
an example to illustrate how VRGIS can be used to develop a
mobile, informaticist, intelligent, and personalized tourism
service system that provides tourists with a better under-
standing of the surrounding landscape.

5.2. An Original Perspective and Method of Interacting
with the Outside World. The system consists of a three-
dimensional landscape map, recognition of the surrounding
environment, tracking of a user’s trajectory, and the capacity
to share information via Weibo. On the road, tourists now
have access to services that are both more knowledgeable
and more convenient. Traditional geographic information
systems have several drawbacks, including operational
challenges that are difficult to use, complexmodel structures,
and limited network capacities. System modeling is recon-
structed with the aid of the TIN data model and model
simplification; a new software architecture is implemented
to eliminate network constraints; virtual reality peripherals
are utilized to make operation more straightforward and
convenient. Experiments conducted for this study demon-
strate that this work enhances the user experience by

Figure 5: Route navigation map.

Figure 6: Specific classic search module.

Figure 7: Share module.
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increasing the number of peripheral expansion modules and
the system’s refresh rate.

Data Availability

The data used to support the findings of this study can be
obtained from the corresponding author upon request.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Acknowledgments

This study was supported by (1) Social Science Foundation
of Heilongjiang Province “research on the digital platform
ecosystem of the tourism industry in Heilongjiang prov-
ince” (21GLB064), (2) Scientific Research Project of High-
Quality Development of Tourism, Culture, Radio, Film,
and Sports Industry in Hainan Province (HNLW(ZC)22-
23) “practical exploration of the concept of metaverse and
Its impact on culture and tourism development,” and (3)
key laboratory of island tourism resource data mining and
monitoring, Ministry of Culture and Tourism
(KLITRDMM 2022–20).

References

[1] Y. Liao, “Research and implementation of the intelligent
tourism system based on VRGIS,” in Proceedings of the in-
ternational conference on cyber security intelligence and an-
alytics, pp. 130–135, Haikou, China, February 2019.

[2] M. Beck, “Real-time visualization of big 3D city models,”
International Archives of the Photogrammetry Sensing and
Spatial Information Sciences, vol. 34, no. 2, 2003.
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A. Grigorescu, “Patterns of mainly tourism sectors at local
level by employee’s characteristics using gis multivariate
clustering analysis-Romania case study,” Regional Science
Inquiry, vol. 12, pp. 261–290, 2020.

8 Computational Intelligence and Neuroscience




