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The attractiveness of traditional exhibition halls to young people is gradually decreasing. Combining modern digital technology to
improve the display effect of the exhibition hall can effectively enhance the effect of cultural publicity. This article introduces the
technology of image interaction and mixed reality (MR) to improve the historical and cultural propaganda level of the Shaanxi
exhibition hall. The advantages of MR technology in applying digital exhibition halls are theoretically expounded. A theoretical
plan for Shaanxi history and culture-related display areas is designed using artificial intelligence combined with MR technology.
In addition, the survey respondent’s evaluation of the effect of the new exhibition hall is obtained using a questionnaire survey. The
survey results show that 97% of people like the history and culture of Shaanxi but only 13% of the people say they know or know
very well about the history and culture of Shaanxi. In addition, 60% of the tourists say they are satisfied with the cultural experience
of Shaanxi, and only 27% of the tourists are very satisfied. Also, 96% of tourists are willing to experience Shaanxi’s history and
culture through digital exhibition halls, and 93% are willing to participate in cultural experience activities based on MR
technology. The survey results prove that tourists are satisfied with the effect of the new exhibition hall. Tourists want to add a
distinctive form of cultural experience to the exhibition hall. They are willing to accept digital exhibition halls incorporating MR
technology and are very happy to participate in the exhibition method of image interaction. This shows that the use of image
interactive display based on MR technology in the layout of the exhibition hall is recognized by people and has strong feasibility.
This article has reference significance for the digital upgrade of the exhibition hall and the development of the cultural
tourism industry.

1. Introduction

In the display method of exhibits, the traditional exhibition
hall mainly displays through entities, with the text expla-
nation and picture appreciation. This kind of display is dull
and dreary, and its appeal to contemporary young tourists is
gradually diminishing [1]. With the development of the
times, the role of various exhibition halls is not limited to a
single collection, research, and exhibition but highlights the
role of education and cultural dissemination [2]. The digital
exhibition hall display method that combines the traditional
physical exhibition hall display method and mixed reality
(MR) technology has become the development trend of the
current exhibition hall with the integration and development

of modern science and technology and display design; it has
been used in various fields such as medical treatment,
construction, education, and entertainment. Artificial in-
telligence (AI) is a branch of computer science. It is an
interdisciplinary field of information that encompasses
multiple disciplines. Al can develop theories, methods,
techniques, and application systems for simulating,
extending, and expanding human intelligence. It seeks to
understand the nature of intelligence and produce a new
type of intelligent machine that responds similarly to human
intelligence. Since the birth of Al, theory and technology
have become increasingly mature, and the application field
has expanded. Al can simulate the information process of
human consciousness and thinking.
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International Business Machines Corporation cooperated
with the Forbidden City as early as more than ten years ago.
Tourists can deeply interactively learn about the Forbidden City
using computer technology and an interactive experience system
to create a virtual Forbidden City [3]. The Dunhuang Museum is
planning to build an experiential tourist service center. Visitors
can experience the Mogao Grottoes and feel the background
culture of the Mogao Grottoes using advanced display forms [4].
The Louvre, the Metropolitan Museum, and the Palace of
Versailles put their collections and paintings on the website.
Tourists can visit these museums without leaving home using
three-dimensional (3D) virtual technology [5]. Lin et al
researched and summarized MR image reconstruction based on
deep learning (DL) in medical imaging [6]. They argued that
DL-based algorithms could rival traditional reconstruction
methods regarding image quality and computational efficiency.
Zaharchuk and Davidzon found that Al could achieve rapid
image acquisition and reconstruction and address the problems
of Al-driven approaches in performing MR-based attenuation
correction [7].

Currently, the number of digital exhibition halls using this
technology is still small. This has reduced the development of the
cultural tourism industry and the spread of various regional
cultures to a certain extent. The Shaanxi exhibition hall still uses
the traditional mode of operation and publicity. This article
studies the interactive display method of images in the digital
exhibition hall to improve the historical and cultural propaganda
ability of the Shaanxi exhibition hall. A display area related to
Shaanxi history and culture is designed using AI combined with
MR technology. First, video interaction and MR technology are
introduced in detail. Second, the necessity of applying MR
technology in digital exhibition halls is expounded by revealing
the advantages of digital exhibition halls compared to traditional
exhibition halls. Third, the theoretical scheme of the interactive
display of images in the digital exhibition hall is systematically
planned. Finally, the feasibility of the interactive display method
of digital exhibition hall images based on Al and MR technology
is proved through a questionnaire survey. This article has ref-
erence value for the digital upgrade of relevant exhibition halls
and the development of the cultural tourism industry.

2. Interactive Display of Images in Digital
Exhibition Halls Based on AI and
MR Technology

2.1. Image Interaction. “Interaction” means to communicate
and interact. With the continuous development of current
technology, its definition combines theories and methods of
various disciplines such as immersion theory, computer
application, and technological innovation and has become a
common part of current life [8]. Image interaction is to
adopt images as a presentation method. Various sensors can
read the viewer’s reaction, and real-time rendering tech-
nology is used to interact with the viewer [9].

Image interaction integrates media based on traditional
images and has the features of traditional media and in-
teraction [10]. The features of image interaction are shown in
Figure 1.
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From Figure 1, the features of image interaction are
divided into five points, namely, immersion, feedback, di-
versity, virtuality, and nonlinearity [11, 12]. The specific
performance of each feature is shown in Table 1.

2.2. MR Technology. VR technology uses a computer to
simulate a virtual environment, so the experiencer is
immersed in a 3D virtual space. The experiencer seems to
be in the real world by mobilizing the experiencer’s
vision, hearing, and other senses [18]. The biggest feature
of VR is that it gives the experiencer a strong sense of
“immersion” and “presence.” Augmented reality (AR) is
an extension of VR. It uses technologies such as com-
puter vision to closely integrate virtual objects with the
real world. The goal of AR is to enhance the experiencer’s
understanding of the real environment by combining
virtual objects with the real environment [19]. MR is the
combination of AR and VR, and the technology connects
the user, the real world, and the virtual world in a way
that enhances the user experience. The biggest feature of
MR technology is that its processing and positioning of
space are fine and accurate. Its calculations are per-
formed in real-time. It combines virtual imagery with
real space. It performs precise positioning according to
its processing of images, thereby presenting a visual
environment with both real and virtual images [20].
Table 2 reveals the features of MR technology.

2.3. The Necessity of Applying MR Technology in Digital Ex-
hibition Halls. The traditional exhibition hall uses the dis-
play and placement transmission method to disseminate
information through the physical exhibition, text explana-
tion, picture appreciation, and model visit. The main visual
design forms are exhibition boards, video broadcasts, and
display props, which cannot break through the limitations of
environmental space. The display method is rigid and
boring, only staying in graphic design and lacking flexible
design methods. The rich exhibition content cannot be
presented [24]. In traditional exhibition halls, the uneven
visual language and diverse information prevent visitors
from making effective information choices. Too much
emphasis is placed on the dominant position of the exhibits
while ignoring the visitor’s experience and feelings about the
environment. In addition, the path that visitors choose to
receive information is only static information presented by
exhibits, pictures, and text. They do not form visual com-
munication feedback with the display space. This single
sensory communication interaction is mostly output in a
one-dimensional pattern. There is no interaction between
people and information, and visitors can only act as by-
standers. Their aesthetic feeling is limited to static viewing
and lacks a sense of communication experience [25].
According to the above shortcomings of traditional ex-
hibition halls, the advantages of applying MR technology to
digital exhibition halls are compared with them. This reflects
the necessity of applying MR technology to digital exhibition
halls. The specific comparison is demonstrated in Table 3.
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FIGURE 1: Features of image interaction.

TaBLE 1: Feature performance of image interaction.

Feature

Specific performance

Immersion

Image interaction can bring the audience an immersive experience, and people enjoy sensory stimulation in the space
expressed by images. This breaks through the traditional single visual sensory experience. Image interaction achieves full
integration and immersion with the support of projection technology, sensing technology, image acquisition, sound
technology, and other technologies and enters people’s psychological space to gain a strong sense of participation and
satisfaction [13].

Feedback

The participants get visual, auditory, and informational feedback for the first time to communicate and interact when they
contact the works. In the virtual reality (VR) experience, people participate in the virtual environment through body
movements, gesture changes, eye gaze, and voice control. Besides, interactions between scenes generate. People feel the grip,
weight, and movement of real objects in the virtual environment, and the virtual images and participants can get interactive
feedback in the experience [14].

Diversity

On one hand, the diversity of interactive images is reflected in the fusion of various media. The media produced by the

development of science and technology and the interaction between media can form a whole. On the other hand, there are

various forms of interaction. Image interaction can produce the interaction between the artist and the work, the audience

and the work, the work and the environment, and the work and the work. Image interaction is an active process that presents
various interactive modes [15].

Virtuality

Image interaction simulates the real environment through digital technology. The audience wears VR glasses to participate

in the VR scene. People see digital virtual space through visual experience. The real action in the virtual environment can

change development in the virtual environment and affect people’s emotions to achieve the realism of virtual experiences.

Virtuality is characterized by a sense of interlacing between virtual and real space-time, which escapes the constraints of time
and space and increases the audience’s perceptual experience [16].

Nonlinearity

The interactive experience is innovative in the traditional video linear narrative method. The spontaneous dissemination of

the audience is based on the strong feeling of the heart. Image interaction is different from the single clue narrative of

traditional works of art. It can extend various aspects of story clues and generate thinking through a single point. Everyone

will have different spiritual perceptions and artistic results when they participate. The cognition of nontraditional art theory
is a nonlinear occurrence to generate the possibility of multiple narratives [17].
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TaBLE 2: Features of MR technology.

Feature Specific performance

MR can combine virtual and reality to create an immersive feeling. The experiencer feels a new environment that is half real
and half virtual to produce a good sensory experience [21].
In a realistic new environment, users use their imagination to construct an environment that does not exist objectively. MR
technology has a very large room for development. MR will continue to enrich the interactive display technology of images
in digital exhibition halls with the continuous development and improvement of technologies such as computers and VR
[22].
MR technology combines VR with traditional physical displays, building a bridge between virtual objects and the real
world. A connection between users and physical objects is established. Users can move freely between reality and VR,
change the traditional static display state, and break the one-way nature of information transmission to realize real-time
interaction and communication between people and objects [23].

Reality

Conceptuality

Interactivity

TaBLE 3: Comparison of traditional exhibition halls and digital exhibition halls.

Disadvantages of traditional
exhibition halls

Advantages of digital exhibition
halls

The necessity of MR technology in the digital exhibition hall

The innovative form of popular
science

Single display method

At present, most of the exhibition halls in China still have many
problems, such as the same and single display content and form. These
problems seriously restrict the sustainable development and
construction of Chinese museums. Many exhibition halls have adopted
technologies such as multimedia audio, touch screen, video
storytelling, interactive games, and hand-held interactive devices.
However, the application of VR technology, which is very popular in
recent years, is less in exhibition halls. In particular, the application of
MR technology is almost nonexistent, so MR technology is applied to
the digital exhibition hall. This move not only enriches the connotation
of the exhibits but also innovates the display form of the exhibits [26].

Passive information
reception

The audience’s understanding and
mastery of knowledge

MR uses features such as virtual-real integration, situational
simulation, special sound effects, and real-time interaction to inject
new vitality into the exhibition hall. The transmission of sound can

enhance the appeal of the displayed content and reproduce the
historical situation. The real objects are presented in front of the
audience in all directions, and the interaction with the audience can be
realized. The audience can zoom in and rotate the images of the
exhibits according to their needs to understand the history of the
exhibits or their connotations. This form is no longer limited to a single
and distant display. The audience is subtly influenced by this form of
presentation. The audience deepens the knowledge and understanding
of the exhibits [26].

Insufficient communication

. . Audience’s high interest
and interaction

The MR display form uses new science and technology to let the
audience enter the virtual situation based on the original cabinet
display. The audience interacts with exhibits in many audio effects. The
exhibits present not only the exquisite appearance but also the
accumulation of cultural knowledge. The new display form of MR is
helpful to highlight the details of the exhibits and enrich the content of
the exhibits. The realization of MR technology makes up for the
shortcomings of traditional display forms in terms of time and space
transformation, emotional penetration, and multisensory
participation. This can stimulate the audience’s interest in visiting and
enhance the educational effect of the museum [26].

2.4. Theoretical Scheme of Interactive Display of Images in
Digital Exhibition Halls. The theoretical scheme of inter-
active images display in digital exhibition halls based on Al
and MR technology is mainly divided into the material
collection stage, 3D modeling stage, and interaction design
stage [27], as shown in Figure 2.

The material collection stage includes the understanding of
MR technology and the sorting out of the exhibition hall
content. The understanding of MR technology includes

understanding its definition and principle, the characteristics of
MR technology, the development process, and the related
hardware equipment and software support for realizing MR. It
also delves into the performance methods and required technical
conditions of MR technology. Sorting out the contents of the
exhibition hall refers to the on-the-spot inspection of the ex-
hibition hall and understanding the exhibition hall through
photos, videos, and written records to form a complete system.
According to the collected materials, they are classified and



Computational Intelligence and Neuroscience

2

Material collection

G

7y

Theoretical
scheme 3D Modeling

S

Interaction Design

_<

Understanding of mixed reality technology

Organize the contents of the exhibition hall

Virtual Image Design

Occlusion relationship with real objects

Exhibition Information Collection

Set relevant sensors to capture actions

F1GURE 2: The theoretical scheme of interactive display of images in digital exhibition halls based on AI and MR technology.

integrated and finally expressed on paper through sketches and
flowcharts [28].

The 3D modeling stage deals with the occlusion relationship
between virtual images and real exhibits in the real space
through 3D modeling. This step requires rough depth estimation
and precise contour processing by the image interaction system
[29]. Therefore, when the overall occlusion environment is
constructed, it is mainly divided into the following steps:

Step 1: Model reconstruction of the target exhibit is
performed. This step is conducive to accurately fitting
the edge of the virtual image and the real object.

Step 2: The position of the virtual model corresponding
to the position of the real exhibits is marked and placed.
The virtual coordinates and the physical coordinates of
the real space are accurately aligned by the processor of
MR technology. The position of the virtual image is
used to simulate the occlusion objects in the real space
to effectively occlude the virtual information.

Step 3: The occlusion material is attached to the
reconstructed digital model to make the digital model
occluded.

Step 4: The adjustment of the rendering parameters
and the positional relationship between the front
and rear of the virtual target makes the virtual object
approach the occlusion effect of the real object in the
display. Virtual imagery is used for precise locali-
zation and depth estimation of objects. Besides,
scenes are built for MR spaces with occlusion re-
lationships. In the mixed space, the real collections
and virtual images have similar real edge occlusion
and good interaction relationships.

In the interaction design stage, the interactive process
design of the digital exhibition hall image is mainly

divided into two parts. In the first part, the characteristics
of the exhibition hall and exhibits are collected through
tracking and registration technology. The mixed virtual
and real environment is effectively constructed and po-
sitioned. According to the system guidance, the target
exhibits and the spatial relationship between the target
exhibits and the entire environmental space are scanned,
and data are loaded in advance, which helps the image
interaction system input and read the coordinate infor-
mation of the space. The image interaction system will
construct a hybrid virtual space according to the obtained
coordinate system. The occlusion relationship of the
mixed space is constructed combined with vertex shaders
in the mixed environment to improve the construction of
the entire mixed environment [30]. Figure 3 displays the
overall framework of the system.

In Figure 3, the data acquisition layer mainly collects
image, speech, and human body coordinate data to
provide basic data for subsequent panorama generation
and display. The data processing layer is responsible for
virtual image generation, gesture recognition, speech
recognition, and target tracking. The user interface layer
is responsible for displaying panoramic virtual images to
realize human-computer interaction (HCI).

In the second part, the interaction mode of MR images
is mainly based on user gestures, user gaze tracking, and
visual locking. Gestures and sight lines are captured and
acquired through the product’s camera. A ray is emitted at
the obtained coordinate position to determine the visual
line of the user. The virtual information is encoded and set
as a collidable material. The time is recorded when the
simulated gaze line collides with the virtual information.
The user’s operation is made timely and effective. The
specific operation steps of the instruction recognition
program are shown in Figure 4.
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FIGURE 3: The overall framework of the system.

This theoretical solution for the interactive display of images
in digital exhibition halls applies to not only digital exhibition
halls but also various museums. It can even be extended to all
kinds of scenic spots and historical sites. The application of Al
and MR technology in the digital exhibition hall is novel, in-
tuitive, and highly interactive compared to the traditional ex-
hibition hall display method. The scheme enhances the fun of
the visit and deepens the understanding of the exhibits.

2.5. Questionnaire Survey. This article investigates the posi-
tioning and views of digital exhibition halls in people’s minds by
issuing questionnaires to ensure that the interactive display of
images in digital exhibition halls based on Al and MR tech-
nology can be recognized and loved by public visitors. In this
survey, the place where the questionnaires are distributed is
located near the Shaanxi History Museum, mainly for the
visitors who come to the museum. Visitors to the museum are
randomly selected and complete a questionnaire after consent.
Preinvestigation is conducted on five visitors, and the problems
in the questionnaires and the inadequacy of the investigation are
corrected. The test is conducted for two days. The specific
content of the questionnaire is demonstrated in Table 4.

A total of 130 questionnaires are distributed, and 123
valid questionnaires are recovered, with an effective recovery
rate of 94.62%.

The Cronbach’s coefficient is used to test the reliability of
the questionnaire results to examine the internal consistency
of the scale.

kr

QZW. (1)

In equation (1), k is the number of evaluation indicators,
7 is the mean of the correlation coefficients of the k

evaluation indicators, and « is between zero and one. The
survey results are transformed according to the corre-
sponding scores. The Cronbach’s alpha of each index factor
is obtained by inputting the results into the computer for
SPSS processing. The scores of each index factor are screened
to form the final index factor of the questionnaire. After
calculation, the consistency of each Cronbach’s alpha is
within the acceptable range (0.8), indicating that the
questionnaire results are highly reliable.

The content validity of the questionnaire is evaluated by
the content validity ratio (CVR).

n—0.5N

CVR=—-—.
0.5N

(2)

In equation (2), # is the number of questionnaires that
the researchers believe can better reflect the measured items
in the relevant questionnaire scoring results. N is the total
number of returned questionnaires. The statistical result by
SPSS software is 0.94, indicating that the overall question-
naire has high validity.

3. Survey Results and Analysis

3.1. Survey Results. In this questionnaire survey, the age and
education level distribution of the surveyed population is
shown in Figure 5.

From Figure 5, the age distribution of the respondents is
5 people under 18 years old, 60 people between 18 and 28
years old, 28 people between 29 and 39 years old, 21 people
between 40 and 55 years old, and 9 people over 55 years old.
They account for 3%, 50%, 23%, 17%, and 7% of the re-
spondents, respectively. The education level of the surveyed
population is 9 people from high school and below, 32
people from high school and technical secondary school, 78
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FIGURE 4: Instruction recognition program.

people from junior college and undergraduate, and 4 people
with a master’s degree or above. They account for 7%, 27%,
63%, and 3% of the respondents, respectively.

According to the questionnaire, the surveyed people’s
liking for Shaanxi’s history and culture and their liking for
cultural experience are shown in Figure 6.

From Figure 6, 97% of people like the history and culture
of Shaanxi and only 3% dislike it. Besides, 96% are willing to
experience Shaanxi history and culture through the digital
exhibition hall, and only 4% are unwilling.

Figure 7 reveals the degree of understanding of the
people surveyed on Shaanxi’s history and culture and their
satisfaction with the local cultural experience.

From Figure 7, regarding the level of understanding of
Shaanxi’s history and culture, 10% say they know very well, 3%
say they relatively understand, 70% say they are general, 13%
say they do not understand, and 4% say they do not un-
derstand at all. According to the survey of satisfaction with
Shaanxi cultural experience, 27% say they are very satisfied,
60% say they are relatively satisfied, 13% say they are general,
and the number of dissatisfied people is zero.

The proportion of respondents’ willingness to participate
in Shaanxi’s historical and cultural experience and their

approval of the development direction of cultural tourism is
shown in Figure 8.

From Figure 8, 93% say they are willing to participate in
cultural experience activities based on MR technology, and
7% say they are not. Among the expectations for the de-
velopment of cultural tourism, 72% of the respondents
express their agreement or strong agreement, and 28% say
they are general or disagree.

3.2. Analysis of Results. According to the analysis of the
above information, the tourists who come to Xi’an are very
interested in the history and culture of Shaanxi. They are
very willing to participate in the Shaanxi history and culture
experience project, but the tourists who have arrived have a
general understanding of the history and culture of Shaanxi.
There are some obstacles to the spread of culture. Their
satisfaction with the Shaanxi cultural experience in Xi’an is
not high. Therefore, there is still room for improvement in
the cultural experience project. For the development of the
cultural tourism industry, tourists hope to have a new and
characteristic form of cultural experience. People are willing to
accept digital exhibition halls incorporating MR technology and
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are very happy to accept the exhibition method of image in-
teraction. Bec et al. introduced the concept of second chance
tourism and the role of innovative conservation methods such as
virtual and MR [30]. This could reduce the pressure on in-
herently fragile tourist destinations, decrease the deterioration of
tourist destinations, and create new tourism experiences. Bae
et al. proposed a theoretical model based on brand equity theory
in the context of MR experiences [31]. They surveyed 251
tourists visiting Seoul, South Korea’s cultural and arts tourist
attractions. The results showed that the characteristics of MR
(interactivity and liveliness) not only affected the emotional
aspects of the visitor experience (perceived immersion and
enjoyment) but also positively impacted brand awareness, brand
association, and brand loyalty. It is feasible to use the image
interactive display method based on MR technology in the
exhibition hall layout [32-37]. A conscious cultural commu-
nication behavior can be generated through the participation of
tourists. This can not only facilitate the development of the
cultural tourism industry in Xi’an but also play an important role
in promoting the history and culture of Shaanxi.

3.3. Impact Analysis of Aland MR Technology. The use of MR
technology in the interaction between exhibits and the audience
has indeed improved the interactive experience under the
premise of satisfying the display of important information and
content of Shaanxi’s history and culture [38]. In the space built
by MR technology, the display of the situation is the most
intuitive feeling when the viewer enters the MR display space.
The sense of presence brought by the corresponding situation
mainly drives the viewer’s emotions [39-45]. The shaping and
construction of the situation take the viewer’s emotions and
perspective as the main reference, mobilizing the viewer to
generate many associations in the constructed virtual scene. The
authenticity of the virtual scene fully improves the overall sense
of substitution and the presence of the experiencers to mobilize
their subjective initiative.

The HCI experience of the digital exhibition hall based on
artificial intelligence enables the interactive operation between
the experiencer and the technical equipment to jointly realize
the intuitive information presentation of the mixed display
effect, which is immersive. The experiencer can actively par-
ticipate in the display of the digital exhibition hall to increase
the enthusiasm and the fun of participation of the experiencer
[46-51]. Therefore, these two technologies effectively improve
the effect of the interactive display of images in digital exhi-
bition halls in the sense of interaction and education.

4. Conclusion

This article studies the interactive display of images in digital
exhibition halls based on AT and MR technology to promote
the development of the cultural tourism industry across the
country and strengthen the publicity and promotion of local
cultures. Video interaction and MR technology are intro-
duced in detail. Then, the necessity of applying MR technology
in digital exhibition halls is expounded by revealing the ad-
vantages of digital exhibition halls compared to traditional
exhibition halls. Furthermore, the theoretical scheme of the
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interactive display of images in the digital exhibition hall is
systematically planned. Finally, a survey is conducted on 123
tourists who come to Shaanxi History Museum in Xi’an. The
survey results show that 120 people like Shaanxi’s history and
culture, accounting for 97% of the total, but only 17 people say
they know or know very well about Shaanxi’s history and
culture, accounting for only 13% of the total. Most tourists say
they are satisfied with the cultural experience of Shaanxi. Only 33
tourists are very satisfied, accounting for 27%. Besides, 94% of
tourists are willing to experience Shaanxi history and culture
through digital exhibition halls, and 93% of tourists are willing to
participate in cultural experience activities based on MR tech-
nology. The survey results imply that there is still room for
improvement in the Shaanxi historical and cultural experience
project in Xi'an, and tourists hope to have a new and charac-
teristic form of cultural experience. People are willing to accept
digital exhibition halls incorporating MR technology and are
very happy to participate in the exhibition method of image
interaction. Therefore, it is feasible to use the image interactive
display method based on MR technology in the exhibition hall
layout. This article only proposes a theoretical scheme for the
interactive display of images in digital exhibition halls due to
limited capabilities. Subsequently, these theoretical schemes will
be applied in practice, and feasible practical schemes will be
made. This article also has the following shortcomings and
deficiencies. The new exhibition hall proposed here is only a
theoretical concept, which needs to be implemented to become a
specific new display method. In the future, it is necessary to
combine design materials and decoration works to improve the
feasibility of this theory. This article has certain reference sig-
nificance for developing interactive displays of images in digital
exhibition halls.
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