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Abstract: With the continuous development of science and technology, virtual reality (VR) technology has 
gradually become an important tool in intangible cultural heritage protection. This paper aims to design a 
virtual reality interactive interface to enhance the user experience of intangible cultural heritage protection. 
Firstly, the design objectives and requirements are determined by analyzing intangible cultural heritage's 
characteristics and protection needs. Then, an interactive interface design scheme is proposed based on 
the principle and application of virtual reality technology. The scheme includes user interface design, 
interaction design, and information display design. Finally, the effect of the design scheme is evaluated 
through user experiments, and the user experience is analyzed and summarized. The experimental results 
show that the designed virtual reality interactive interface can effectively improve the user experience of 
intangible cultural heritage protection, immerse users in the world of intangible cultural heritage, and 
enhance protection awareness and participation. 

Keywords: Virtual reality; Intangible cultural heritage; User experience; Interactive interface; Protection. 

 
Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms and conditions 
of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/). 

1. Introduction 
With the continuous development of science and technology, Virtual Reality (VR) technology has 

gradually become the focus of attention (Akdere et al., 2021). Virtual reality technology enables users to 
immerse themselves in a virtual environment by simulating the sensory experience of the real world. This 
technology has been widely used in entertainment, education, medical care and other fields, and has also 
shown great potential in cultural heritage protection (Walczak & White, 2003). Intangible cultural heritage is 
the crystallization of human wisdom and creativity, including oral traditions, performing arts, social 
practices, ceremonies, festivals and so on (Skublewska-Paszkowska et al., 2022). However, due to the 
particularity of intangible cultural heritage, its protection and inheritance face many challenges. Traditional 
conservation methods mainly rely on field visits and oral inheritance, which are limited by time, space and 
human resources (Hou et al., 2022). In addition, due to the particularity of intangible cultural heritage, 
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many intangible cultural heritage projects cannot be protected on the ground, resulting in the gradual 
disappearance of these precious cultural heritages (Hou et al., 2022). 

Virtual reality technology provides a new solution for the protection and inheritance of intangible 
cultural heritage. Through virtual reality technology, users can experience intangible cultural heritage in a 
virtual environment and feel real scenes and emotions. Virtual reality technology can bring users into an 
infinite virtual space, so that users can personally experience the charm of intangible cultural heritage, and 
can also solve the limitation of time and space (De Paolis et al., 2022). However, the application of virtual 
reality technology in the field of intangible cultural heritage protection is still relatively small (Walczak & 
White, 2003). There are some problems in the user experience of the existing virtual reality interface, such 
as complex operation, lack of interactivity, lack of reality, etc. (Sutcliffe et al., 2019). These problems limit 
users' in-depth understanding and experience of intangible cultural heritage and affect users' enthusiasm 
and participation in intangible cultural heritage protection (Xu et al., 2022). 

Therefore, this paper aims to design a virtual reality interactive interface to enhance the user 
experience of intangible cultural heritage protection. By improving the design of virtual reality interactive 
interface, users can be more convenient and intuitive to participate in the protection and inheritance of 
intangible cultural heritage (Zheng & Liu, 2022). This study will explore how VR can be used to create a 
more realistic and immersive user experience, and how to improve user understanding and engagement 
with intangible cultural heritage through interaction design. Through the implementation of this research, 
we expect to be able to provide an innovative solution for intangible cultural heritage protection and provide 
certain reference and reference for the application of virtual reality technology in the field of cultural 
heritage protection. 

2. Application of Virtual Reality Technology 
2.1. Application of Virtual Reality Technology in Intangible Cultural Heritage Protection         

Intangible cultural heritage refers to the cultural heritage created by human beings and passed down 
in the form of oral traditions, performing arts, social practices, rituals, festivals, knowledge and practice, 
handicrafts and skills, and knowledge of nature and the universe (Kuptsova & Sazonova, 2022). Different 
from material cultural heritage, intangible cultural heritage is mainly inherited through oral traditions and 
practices. It is the crystallization of human wisdom and creativity and represents the identity and cultural 
inheritance of a specific community (Lu, 2016). 
 
2.2. The Importance of Intangible Cultural Heritage 

Intangible cultural heritage has important significance and value in human society. First of all, 
intangible cultural heritage is an important part of human cultural diversity, representing the unique cultural 
characteristics of different regions, nations and communities (Arizpe, 2004). Secondly, intangible cultural 
heritage is the witness of human history and tradition. Through inheritance and protection, people can 
better understand and recognize their own cultural roots (Lu, 2016). In addition, intangible cultural heritage 
also carries people's emotions, memories and identities, which play an important role in the cohesion and 
identity of the community (Ji et al., 2021). However, the intangible cultural heritage faces many challenges 
and threats, such as population aging, inheritance fragmentation, environmental changes, etc. Therefore, 
the protection and inheritance of intangible cultural heritage has become an important task of 
contemporary society (Popova & Fomenko, 2022). 
 
2.3. The Application of Virtual Reality Technology in Intangible Cultural Heritage Protection 

As an emerging interactive interface technology, virtual reality technology provides new possibilities for 
the protection and inheritance of intangible cultural heritage. Through virtual reality technology, people can 
experience the intangible cultural heritage in an immersive way and feel its unique charm and value. Virtual 
reality technology can simulate the scene, music, dance and other elements of intangible cultural heritage, 
so that users can participate in it personally and enhance their understanding and identification of 
intangible cultural heritage (Wu, 2023). In addition, VR technology can also help solve some difficult 
problems in the protection of intangible cultural heritage, such as inheritance fracture and environmental 
change. Through virtual reality technology, intangible cultural heritage can be preserved and inherited in 
the form of digital, avoiding material loss and inheritance difficulties in the traditional way (Xu et al., 2022). 
At the same time, virtual reality technology can also simulate the original environment of intangible cultural 
heritage, so that people can experience the real cultural environment in the virtual space, so as to better 
protect and inherit intangible cultural heritage (Shen, 2021). 

To sum up, intangible cultural heritage, as an important part of human cultural diversity, has important 
significance and value. The application of virtual reality technology provides new ways and possibilities for 
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the protection and inheritance of intangible cultural heritage, provides users with a more immersive 
experience, and improves the user experience of intangible cultural heritage protection. 
 
2.4. The Application of Virtual Reality Technology in Intangible Cultural Heritage protection 

Virtual Reality (VR) technology is a computer-generated simulation environment that enables users to 
interact with and experience immersive experiences in a virtual world. The core of virtual reality technology 
is to completely immerse users in a virtual environment through head-mounted displays, gamepads, 
sensors and other devices to make them feel as if they are in the scene (Dudakov, 2021). The application of 
virtual reality technology in intangible cultural heritage protection has great potential (Shen, 2021). Firstly, 
VR technology can provide a highly realistic environment that enables users to personally experience the 
unique charm of intangible cultural heritage (Fu et al., 2023). Through virtual reality technology, users can 
visit traditional villages, watch traditional performances, and learn traditional crafts in a virtual environment 
without going to the site (Yapp & Kim, 2022).  

This immersive experience can greatly improve users' understanding and appreciation of intangible 
cultural heritage. Secondly, virtual reality technology can realize the digital preservation and inheritance of 
intangible cultural heritage. Many intangible cultural heritages face the erosion of time and the loss of 
human resources. Virtual reality technology can preserve these intangible cultural heritages through digital 
means, and make more people understand and learn through the display and dissemination of virtual 
environment (Walczak & White, 2003). For example, through virtual reality technology, traditional folk 
stories, traditional music, traditional dance, etc. can be preserved in digital form, and more people can 
enjoy and learn through the display of virtual environments.  

In addition, VR technology can also provide interactive learning and interactive experience. Traditional 
intangible cultural heritage protection can only be displayed by static ways such as words and pictures, 
while virtual reality technology can enable users to participate in it personally and interact with the 
characters in the virtual environment through interactive ways (Feng, 2023). This interactive learning and 
experience can better stimulate users' interest and participation and enhance users' awareness and 
participation in the protection of intangible cultural heritage (Shen, 2021). To sum up, the application of VR 
technology in intangible cultural heritage protection has a broad prospect. By providing immersive 
experience, digital preservation and inheritance, as well as interactive learning and interactive experience, 
virtual reality technology can greatly improve the user experience of intangible cultural heritage protection 
and promote the inheritance and development of intangible cultural heritage. 
 
2.5. Advantages of virtual reality technology in intangible cultural heritage protection 

Virtual reality technology has many advantages in the protection of intangible cultural heritage, which 
make it an effective tool to enhance user experience. The following are the main advantages of virtual 
reality technology in the protection of intangible cultural heritage: 

 
1. Immersive experience: Virtual reality technology can provide immersive experience, making users feel 
like they are in the actual scene of intangible cultural heritage. Through virtual reality technology, users can 
personally experience the unique charm of intangible cultural heritage and feel its unique atmosphere and 
emotions (Xu et al., 2022). 
 
2. Interactivity: Virtual reality technology can provide rich interactivity, enabling users to interact with 
intangible cultural heritage (Selmanović et al., 2020). Users can interact with the cultural heritage in the 
virtual environment through gestures, voice or other interactive means to further deepen their 
understanding and experience of the intangible cultural heritage (Zhu, 2022). 
 
3. Visual presentation: Virtual reality technology can present intangible cultural heritage to users in a more 
intuitive and vivid way. Through virtual reality technology, users can watch performances, displays and 
demonstrations of traditional skills of intangible cultural heritage, as well as participate in them, so as to 
better understand and appreciate the unique features of intangible cultural heritage (Selmanović et al., 
2020). 
 
4. Cross-time transmission: Virtual reality technology can deliver intangible cultural heritage to users across 
time and space. Through virtual reality technology, users can experience intangible cultural heritage that 
has disappeared or cannot be experienced in person, such as ancient buildings and traditional festivals 
(Zhu, 2022). This transmission across time and space can help users better understand and protect 
intangible cultural heritage. 
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5. Educational: Virtual reality technology can provide educational experiences that enable users to learn 
and understand the history, context, and significance of intangible cultural heritage. Through virtual reality 
technology, users can participate in the protection and inheritance of intangible cultural heritage, thereby 
cultivating a sense of identity and responsibility for intangible cultural heritage (Xiao et al., 2022). To sum 
up, virtual reality technology has the advantages of immersive experience, interaction, visual presentation, 
cross-time transmission, and education in the protection of intangible cultural heritage (Zhang et al., 2023). 
These advantages make virtual reality technology an important tool to enhance user experience and 
promote the protection of intangible cultural heritage. By making full use of the advantages of virtual reality 
technology, intangible cultural heritage can be better protected and passed on, and users' understanding 
and appreciation of intangible cultural heritage can be improved (Kuptsova & Sazonova, 2022). 

3. Design Principles of Virtual Reality Interactive Interfaces 
User experience refers to the overall feeling and satisfaction that users feel when using a product or 

service (Berni & Borgianni, 2021). When designing virtual reality interface, the importance of user 
experience cannot be ignored. A good user experience can enhance users' participation and interest in 
intangible cultural heritage protection, making them more willing to actively participate in and support 
related activities (Zhu, 2022). Firstly, user experience directly affects the user's intention to use the virtual 
reality interactive interface. If users are confused, inconvenient, or dissatisfied during use, they may give up 
or switch to other better options. On the contrary, if users have a good experience, they will be more willing 
to use the VR interactive interface for a long time and improve their participation in the protection of 
intangible cultural heritage (Lacoche et al., 2022). 

Secondly, user experience also plays an important role in improving users' understanding and 
cognition of intangible cultural heritage. By designing an intuitive and easy to understand interactive 
interface, users can more easily browse and understand the relevant information of intangible cultural 
heritage (Hulusic et al., 2023). For example, by using VR technology, users can visit the making process of 
traditional handicrafts in an immersive way to gain an in-depth understanding of the cultural connotation 
behind them. This immersive experience can enhance users' cognition and understanding of intangible 
cultural heritage. In addition, UX can also improve user satisfaction and loyalty to the VR interactive 
interface. Users are more likely to recommend it to others and continue to use the interface if they are 
pleasurable and satisfied with it. Such word-of-mouth communication and user loyalty are of great 
significance for the promotion and inheritance of intangible cultural heritage protection (Wilson et al., 
2022). 

In summary, user experience plays a crucial role in designing VR interactive interfaces. By focusing on 
user experience and providing intuitive, easy-to-use and immersive interface design, users can enhance 
their participation and interest in intangible cultural heritage protection, enhance their cognition and 
understanding of cultural heritage, and improve user satisfaction and loyalty (Wu, 2023). Therefore, user 
experience should be put in the primary position when designing virtual reality interactive interfaces to 
ensure that users can obtain the best use experience. The basic principles of virtual reality interactive 
interface design refer to some basic guidelines and principles that should be followed when designing 
virtual reality interactive interfaces to improve user experience and achieve the goal of intangible cultural 
heritage protection. Here are the basic principles of virtual reality interface design: 

 
Learnability means that users can quickly learn and master the operation mode and function of the virtual 
reality interactive interface. In the design of virtual reality interactive interface, the cognitive burden of the 
user should be reduced as much as possible, and the interface layout and operation mode should be 
intuitive, concise, and consistent (Liccardo & Bonavolontà, 2022). For example, common ICONS and 
symbols are adopted to provide clear instructions and prompts to help users quickly understand and 
master the functions and operation methods of the interface. 
 
Feedback refers to the ability of the virtual reality interactive interface to provide users with operation 
results and status information in a timely and accurate manner. When designing the VR interactive 
interface, feedback should be provided to the user through various ways, such as visual and auditory, to 
help the user understand whether his operation is successful, as well as the current state and progress of 
the system. For example, the results of the operation and the reaction of the system are shown to the user 
through animation effects and sound prompts, so as to enhance the user's sense of participation and 
satisfaction (Raswan et al., 2023). 
 
Consistency means that all parts of the virtual reality interactive interface are consistent in function, 
operation mode, and interface style and so on. In the design of virtual reality interactive interface, we 
should try to follow the uniform design specification and style, so that users can quickly switch and adapt 
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between different interfaces and functions (Su et al., 2013). For example, maintaining similar button styles 
and layouts, consistent color and font styles, and consistent interaction logic and actions can improve user 
experience and efficiency. 
 
Controllability refers to the ability of users to independently select and control the functions and operation 
modes of the virtual reality interactive interface. In the design of virtual reality interactive interface, flexible 
setting options and personalized customization functions should be provided to meet the needs and 
preferences of different users (Huang et al., 2012). For example, it provides adjustable interface brightness 
and volume, customized keyboard shortcuts and gesture operations, and personalized interface layout and 
theme styles to enhance user engagement and satisfaction.  
 
Reliability means that the VR interactive interface can operate and respond to user actions stably and 
reliably. When designing the virtual reality interactive interface, the stability and performance of the system 
should be considered to avoid the problems such as crash and stagnation, to ensure the normal use and 
experience of users. For example, performing adequate testing and optimization to ensure interface fluency 
and responsiveness, as well as providing reliable error handling and recovery mechanisms to enhance user 
trust and satisfaction (Sun & Li, 2023). 
 

By following the above basic principles, the design of virtual reality interactive interface can improve 
the learning efficiency, operation convenience and satisfaction of users, so as to improve the user 
experience of intangible cultural heritage protection. The design of virtual reality interactive interfaces faces 
some challenges in improving the user experience of intangible cultural heritage protection. These 
challenges include technical, human-computer interaction, and user experience aspects (Liu, 2022). Firstly, 
technical challenges are important factors that must be considered when designing VR interactive 
interfaces. Although the development of virtual reality technology has made great progress, there are still 
some technical limitations. For example, the high cost of virtual reality devices limits user penetration; The 
volume of virtual reality equipment is large, which is inconvenient to carry. The resolution and frame rate of 
virtual reality devices have a certain impact on the user experience (Schleussinger, 2022). Therefore, these 
technical limitations should be fully considered when designing VR interactive interfaces to provide a better 
user experience. Secondly, human-computer interaction challenges are one of the issues to be addressed 
when designing VR interactive interfaces. Virtual reality interactive interfaces need to interact effectively 
with the user to provide an immersive experience.  

However, due to the particularity of virtual reality technology, traditional human-computer interaction 
methods may not be fully applicable to virtual reality environments (Nandy et al., 2023). For example, the 
traditional way of mouse and keyboard interaction may not be intuitive and natural enough in a VR 
environment. Therefore, it is necessary to explore new human-computer interaction methods when 
designing virtual reality interactive interfaces to provide better user experience. Finally, user experience 
challenges are important issues to be concerned with when designing VR interactive interfaces. The design 
of the virtual reality interactive interface should be able to meet the needs of users and provide a good user 
experience. However, since each user has different needs and experience preferences, designing a VR 
interaction interface that can adapt to all users is a challenging task. Therefore, it is necessary to conduct 
user studies to understand the needs and experience preferences of users when designing virtual reality 
interactive interfaces, and to design interfaces based on this information to provide personalized user 
experiences. In summary, VR interactive interface design faces challenges in terms of technology, 
human-computer interaction, and user experience in enhancing user experience of intangible cultural 
heritage protection. Overcoming these challenges requires designers to constantly explore innovations that 
combine user needs and technological developments to provide a better user experience. 

4. Virtual Reality Interactive Interface Design Methods 
4.1. User Demand Analysis 

Before designing the virtual reality interactive interface to enhance the user experience of intangible 
cultural heritage protection, the user needs analysis should be carried out first. User requirements analysis 
is to understand the expectations, needs and preferences of users in order to meet their expectations and 
provide a better user experience during the design process (Qiu et al., 2023). First, you need to identify the 
target user group. Intangible cultural heritage protection involves people of all ages, different cultural 
backgrounds, and interests (Guo & Wang, 2022). Therefore, we need to divide the user population into 
different subgroups to better meet their needs. Through questionnaires, interviews or focus group 
discussions, users' expectations and needs for intangible cultural heritage protection were collected.  

These needs may include the understanding of cultural heritage, interactive participation, learning 
experience and so on. Through research, users' expectations and requirements for virtual reality interactive 
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interfaces can be obtained, which provides a basis for subsequent design (Yeh et al., 2022). By observing 
the behavior of users in intangible cultural heritage protection activities, their behavior patterns and habits 
are analyzed. This helps to understand the expectations and needs of users when using VR interactive 
interfaces, as well as the problems and challenges they may encounter. User behavior analysis can provide 
guidance for interface design to make it more in line with user habits and expectations (Zhu, 2022). 
 
4.2. Interactive Design Prototyping 

Interaction design prototyping is one of the important steps in designing virtual reality interface. By 
making the interactive design prototype, the function and interaction mode of the virtual reality interactive 
interface can be better displayed, and the content of intangible cultural heritage protection can be better 
understood and experienced by users (Freitas et al., 2020). Experience prototyping studies in VR have been 
conducted to understand user experience (UX) and expectations. These studies have revealed design 
recommendations to answer user concerns and expectations, including the provision of enough margin of 
error in gestural manipulations, prevention of driver and passenger distractions, keeping up with the 
technology within the car’s life cycle, involvement in the journey, collaboration with the driver, and 
relatedness to social networks (Sen & Sener, 2020). When prototyping an interaction design, it is first 
necessary to clarify the function and interaction requirements of the virtual reality interaction interface.  

According to the characteristics of intangible cultural heritage protection and user needs, the elements 
that need to be displayed in the interface and the interaction mode are determined. For example, it can 
include multimedia content such as pictures, videos, and audios that display intangible cultural heritage, 
and ways for users to interact with the virtual environment, such as gesture recognition and head tracking 
(Bach et al., 2019). Next, based on the functional and interaction requirements, interaction design tools are 
used to make an interaction design prototype. One can choose to use professional interaction design 
software such as Axure, Sketch, etc., or use online interaction design tools such as Figma, In Vision, etc. 
With these tools, static and dynamic effects of the virtual reality interactive interface can be created to 
simulate the interaction process between the user and the interface (Sayara et al., 2023).When prototyping 
an interaction design, the following points should be noted.  

Firstly, the layout of the interface and the arrangement of elements should be in line with the user's 
habits and intuition, so that the user can quickly understand and use the interface (Jing et al., 2023). 
Secondly, the interaction mode should be simple and clear to avoid too many operation steps and complex 
interaction process, to improve the efficiency and experience of users. In addition, it is necessary to 
consider the limitations and characteristics of VR devices to ensure the feasibility and usability of 
interaction design prototypes in VR environments (Freitas et al., 2020). Through interaction design 
prototyping, it can help designers and users better understand and evaluate the design options of virtual 
reality interactive interfaces. Designers can find and solve problems in design in time through prototype 
production and improve the quality and effect of design.  

By interacting with the interaction design prototype, users can feel the use experience of the virtual 
reality interaction interface in advance, and make suggestions and opinions for improvement, so as to 
better meet the needs and expectations of users (Stöcklein et al., 2010). In short, interaction design 
prototyping is an important part of designing virtual reality interactive interfaces. Through prototyping, the 
functions and interaction modes of virtual reality interactive interfaces can be better displayed, and the 
user experience of intangible cultural heritage protection can be improved. 

5. A Case Study of Virtual Reality Interactive Interface Design 
This chapter will discuss how to improve the user experience of intangible cultural heritage protection 

by designing virtual reality interactive interfaces through two case studies of virtual reality interactive 
interface design. VR Interface in ITB Electric Car's Virtual Exhibition: This case study focuses on the virtual 
reality user interface (VRUI) from ITB electric car’s virtual exhibition. The research aimed to understand the 
ideal experience of VRUI from the user’s perspective and needs, thus enabling designers and developers to 
develop the VRUI based on these factors (Nadia, 2018). 

 
SCeVE - A Component-based Framework to Author Mixed Reality Tours: This case study presents SCeVE, a 
component-based framework that supports flexible design and authoring of interactive mixed reality (MR) 
tours.  It offers ease of access to design choices such as synchronization, collaborative exploration, 
visualization, and evaluation.  The framework empowers authors to focus only on the design of the 
required virtual environments, enabling the creation of diverse collaborative MR tours (Vellingiri et al., 
2020). 

 
A Novel Augmented Reality-based Interface for Robot Path Planning: This study presents a novel 
augmented reality-based interface for robot path planning.  It explores the use of augmented reality in the 
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context of robot path planning, demonstrating the potential for innovative interfaces in this domain (Fang et 
al., 2014). The CRC Handbook of Computer Science and Engineering comprehensively covers a wide range 
of topics, encompassing the evolution of computing paradigms, models of interaction, software 
engineering, artificial intelligence, open systems, object-oriented design principles, multiple interface 
models, technologies for interoperability and design patterns. Additionally, it delves into coordination 
mechanisms and agent-oriented programming. The handbook also presents case studies on virtual reality 
and data information systems to showcase the inherent effectiveness of interactive models in computer 
graphics applications and more broadly in empirical computer science research (Wegner, 1998). 

6. User experience evaluation and improvement 
6.1. User Experience Evaluation Survey Methodology 

In order to evaluate the user experience of the VR interactive interface in intangible cultural heritage 
protection, we used two methods: supervisor user testing and questionnaire survey. Evaluating the user 
experience of VR interactive interfaces in intangible cultural heritage protection involves assessing various 
aspects such as usability, immersion, interaction, and user satisfaction. Two methods commonly used for 
this purpose are supervisor user testing and questionnaire surveys. In supervisor user testing, the user's 
interaction with the VR interface is observed and analyzed by a supervisor or researcher.  This method 
allows for real-time feedback and the ability to identify issues that may not be apparent to the user.  For 
instance, the study "in VR Note: Design, Creation and Evaluation of an Interactive Note-Taking Interface for 
Study and Reflection in VR Learning Environments" used supervisor user testing to evaluate the 
pedagogical benefits of a novel interactive note-taking interface in VR (Chen et al., 2019). 

Questionnaire surveys, on the other hand, are used to gather user feedback after interacting with the 
VR interface. This method can provide valuable insights into the user's subjective experience and 
satisfaction. For example, the study "The Influence of in-VR Questionnaire Design on the User Experience" 
used questionnaire surveys to assess user experience, the effect on presence, duration of completing the 
questionnaires, and users’ preferences (Safikhani et al., 2021). An effective way to evaluate the user 
experience is to observe the user's actions on the VR interface and record their reactions and behaviors. We 
invited 25 volunteers as test users, who were more suitable to evaluate the interface we designed due to 
their interest in intangible cultural heritage protection. During the test, we recorded the user's operation 
path on the interface, the operation time, and the user's feelings and feedback.  

We designed a questionnaire that integrated multiple aspects to evaluate user feedback on the VR 
interactive interface in terms of satisfaction, ease of use, and user engagement. We distributed this 
questionnaire to the test users and performed statistics and analysis on their response results. Based on 
the supervisor user test and questionnaire data, we conducted exhaustive statistics and analysis of the 
user's operation path, operation time and feedback. Through these analysis results, we found some 
problems and shortcomings. Based on the analysis of user operation path and operation time, we noticed 
that some users encountered confusion or inconvenience when using the VR interactive interface. For 
example, when searching for specific intangible cultural heritage information, some users need to go 
through multiple steps and spend a long time.  

Others are confused when interacting and need prompts and guidance to complete tasks. These 
issues directly affect the user experience. According to the feedback from the testers, they are generally 
satisfied with the virtual reality interface: the interface design is beautiful, the interaction style is unique, 
and the experience is realistic. However, a small number of testers mentioned several areas of 
improvement, such as the slow responsiveness of the interface and the lack of intuitive operation of some 
features. 
 
6.2. User Experience Improvement Strategies 

On the basis of the analysis of the user experience evaluation results, we adopt the following 
improvement strategies to enhance the user experience of the virtual reality interactive interface. In order 
to solve the problem that users need to go through multiple steps when searching for information, we will 
simplify the operation path and optimize the way of searching and presenting information, so that users can 
obtain the intangible cultural heritage information they need more quickly and conveniently. 
 
Adaptive Clustering of Search Results: This approach involves reorganizing search results based on user 
actions, such as reran king documents based on a selected cluster or a viewed document, merging 
unselected clusters, and promoting "near-miss" documents. This can help users find relevant information 
more quickly (Shen et al., 2009). In order to solve the confusion of users in the interactive operation, we will 
add clear operation guidelines to the design of the interface, and provide tips and help functions, so that 
users can more conveniently and quickly complete a variety of interactive operations. 
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Understanding User Cognition: Research suggests that understanding the general cognitive model of 
people in visual information search can help in designing interfaces that conform to the user's cognitive 
model. This involves analyzing each step of the user interaction process and understanding the user's 
cognitive law under the guidance of different interfaces (Wu, 2021). 

 
Affordance Design Approach: This approach focuses on improving the affordances of user interfaces. 
Affordances are properties of an object that show the possible actions users can take with it, thereby 
suggesting how they can interact with the interface.  This approach can help make e-learning and other 
interactive operations effortless (Park & Song, 2015). In order to solve the problem of slow interface 
response speed mentioned in user feedback, we will optimize the program code to improve the operating 
efficiency of the system and ensure that the response speed of the interface meets the user's expectation. 
Through the implementation of user experience evaluation and improvement measures, we expect to 
provide better virtual reality interactive interfaces and enhance users' experience and sense of participation 
in intangible cultural heritage protection. At the same time, we are aware that user experience is a 
long-term process, and further improvement and optimization of VR interaction interfaces are needed in 
future research to meet evolving user requirements. 

7. Conclusions 
This study aims to design virtual reality interactive interfaces to enhance the user experience of 

intangible cultural heritage protection. Based on the analysis of existing intangible cultural heritage 
protection methods and research on virtual reality technology, we designed an interactive interface that 
aims to provide users with a more immersive and interactive experience. We evaluated the designed 
interactive interface by implementing user surveys and experiments. The results show that the interface 
has achieved significant results in improving the user experience. Users expressed a high degree of 
satisfaction with the application of virtual reality technology and believed that the interface could better 
display the characteristics and value of intangible cultural heritage. The main contributions of this study 
include the following aspects are firstly, we design an interactive interface based on virtual reality 
technology, which provides a new display way for intangible cultural heritage protection.  

The interface enables users to understand and experience intangible cultural heritage more deeply 
through immersive experience and interactive design. Secondly, we verify the effectiveness of the designed 
interactive interface in improving user experience through user research and experiments. The 
improvement of user satisfaction and experience for the interface proves the potential of virtual reality 
technology in the protection of intangible cultural heritage. Finally, this study provides some perspectives 
for further research. There is still a lot of room for the development of virtual reality technology in the 
protection of intangible cultural heritage. Future research can further explore how to combine other 
technologies, such as artificial intelligence and augmented reality, to enhance the effect of intangible 
cultural heritage protection. In addition, user needs and experiences for different types of intangible 
cultural heritage can be further studied to better meet the needs of users. 
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