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Abstract—This paper explores innovative development and pathway innovation in the inheritance of 
intangible cultural heritage (ICH) through the utilization of modern internet education technologies. Taking 
Tujia brocade weaving as a case study, we establish a resource repository and develop virtual reality (VR) 
scenes to propose a conceptual framework where virtual reality technology serves the "vision" of intangible 
cultural heritage inheritance. This framework aims to construct a digital innovation "model" for the 
preservation of intangible cultural heritage. The paper deliberates on the feasibility, effectiveness, and 
innovativeness of combining virtual interactive technology with intangible cultural heritage protection. 

1. INTRODUCTION 

The intangible cultural heritage itself has realized the 
transformation from a livelihood craft to a skill that 
carries national cultural characteristics. However, the 
transmission and dissemination of intangible cultural 
heritage is still in the offline mode, and the new 
dissemination method of "Internet +" is still in the 
stage of groping and experimentation. [4] Occasionally, 
there are attempts to integrate it with the Internet, but 
there are also the following problems, for instance, the 
degree of compatibility between the Internet and the 
elements of intangible heritage culture itself is low, 
the scale of the development of the Internet and 
intangible heritage culture industry is small, the new 
way of life and cultural entertainment have a 
dissolving effect on intangible heritage culture, and 
the integration and development of the Internet and 
intangible heritage culture has encountered 
bottlenecks.[2] From the viewpoint of the demand of 
the current cultural consumption market, along with 
the improvement of living standards, if the intangible 
heritage cultural products will attract more people, the 
"Internet +" should be used to continuously satisfy the 
visual aesthetics and functional properties of more 
groups, so that the Internet can give the intangible 
heritage cultural products a personalized, creative and 
more interactive experience[1]. 

2. THE INTEGRATION OF TUJIA 
BROCADE AND VR TECHNOLOGY 

Tujia Brocade intangible cultural heritage is the 
precipitation of the Chinese nation culture for 

thousands ofyears and the tangible expression of 
traditional culture, usually involving clothing, food, 
housing, transportation and other aspects. Intangible 
heritage culture can closely link itself with the unique 
lifestyle and cultural traditions of the Chinese nation. 
Through intangible cultural heritage, one can appreciate 
the unique national personality and aesthetic 
orientation of the nation. Each kind of intangible 
cultural heritage records cultural art and cultural 
connotation across time and space[11]. On this basis, 
the Internet technology is used to fuse VR scenes into 
the intangible heritage cultural products. The unique 
artistic expression method of intangible cultural 
heritage is adopted through the three-dimensional visual 
performance. （ Figure 1 ） In the VR scene, the 
cultural experience of the audience groups is 
strengthened, so the audience can obtain the sense of 
immersion in the intangible heritage cultural space 
and feel the intangible heritage culture more 
authentically. More audiences can experience the 
deeper impact of intangible heritage culture, thereby 
achieving benign cultural cognition and  cultural  
inheritance.VR technology has become increasingly 
mature, which can give people a better practical 
experience[5]. Combining VR technology with the 
national history of intangible heritage culture and 
carrying out hands-on cultural inheritance practice, it 
is very helpful to attract more groups to pay attention 
to the intangible heritage culture and strengthen their 
subjective initiative to the intangible heritage 
culture[12]. 
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Figure 1. Basic elements of Tujia brocade restored with VR 

technology 1 

3. THE CONSTRUCTION OF THE 
ELEMENT DATABASE 

The three-dimensional  scene reduction of VR 
technology for Tujia Brocade intangible heritage culture 
should be based on its own artistic characteristics. 
The actual setting of the three-dimensional space should 
reflect its intangible heritage culture's own authenticity 
and its artistic characteristics indirectly[6]. By 
pixelating and geometrizing intangible heritage culture 
through artistic expression and cultural material 
database, the viewing group can have a better visual 
experience and recognition of the intangible heritage 
cultural products when they enter the three-
dimensional art space. （ Figure 2 ）  The three-
dimensional space is constructed by using three-
dimensional modeling and scene rendering techniques. 
The symmetry and balance of the art, the 
unpredictability of the graphic style and the 
individuality of the color expression and the 
simplicity of the combination of the pattern raising are 
perfectly expressed. Tujia Brocade takes 
monochrome fibers as the warp line and a variety of 
different color fibers as the weft line, with a variety of 
plants to extract the color and dyeing, so that plants, 
animals and the national and folklore stories are 
outlined. Therefore, Tujia Brocade intangible heritage 
cultural scene system pay more attention to the 
determination of the pattern composition. It pays more 
attention to all kinds of elements for geometric visual 
processing in addition to the visual change 
characteristics, for example, the geometrizing of 
horseback rider pattern need to show the specific 
elements such as the horse tail and the cap and to 
pixel point embellishment. The artistic image as a 
whole shows a flat geometric and pixelated visual 
effect, so that it has a stronger cultural visual 
recognition[3]. 

 
Figure 2. Basic elements of Tujia brocade restored with VR 

technology 2 

The complete Tujia Brocade will often be 
composed of the basic elements of 5 or so categories, 
such as wild deer with flowers. Wild deer, branches 
wildflowers and leaves need to be geometrically 
pixelated. A single repeated composition forms by 
geometric pixelation, fused with Wan pattern up and 
down, plus ethnic colors of geometric shapes arranged 
embellishments. Through the upper and lower 
structure and staggered arrangement, geometric shapes 
constitute the unique humanistic and cultural 
characteristics of Tujia Brocade. Tujia Brocade has its 
special cultural background, and the main patterns 
record folk stories, plants and animals. Its artistic 
characteristics are mainly composed of structural color 
and pattern, and the color can be traced back to the 
richness of the traditional plant dyes of the Tujia 
people. Therefore, the color construction is relatively 
fixed when VR is constructed, and the color 
extraction can be phased by extracting and organizing 
the collected Tujia Brocade into a database. Color is 
an important means of expression and cultural 
symbol of Tujia culture and Tujia Brocade, and it is 
an important means of artistic expression of Tujia 
Brocade. Tujia Brocade has both strong visual 
contrast of colors and relatively soft aesthetic interest 
in the use of colors. Because the Tujia distribution area 
is rich in minerals, the climate conditions are warm 
and humid, and there are many kinds of vegetation, 
minerals and animals, so it has rich natural dyes, 
which also lays a solid foundation for the 
composition of the Tujia fuel and the construction of 
the color recognition system. It can be said that the 
color of the Tujia shows the cultural background of the 
Tujia, and the color of the Tujia also builds up the 
cultural background of the Tujia. The construction of 
the VR scene needs to be constructed through the 
database of intangible heritage cultural elements of the 
Tujia Brocade to build the scene, and to extract the 
color from the color database for scene rendering. 
Because the Tujia Brocade itself has richer color 
levels, the immersive experience of VR technology 
allows the audience to better deepen their cultural 
impression of the intangible heritage cultural color 
recognition system of the Tujia Brocade.VR can be 
constructed by building separate databases of flora and 
fauna, folklore and daily life to form a folklore 
database, and other auspicious phrases and patterns 
to form a database of symbolic information[8]. 

The Tujia have their own national language but 
not the words of their own people, so as the only Tujia 
Brocade weaving technique handed down by the Tujia 
carries important information for the study of Tujia 
culture. In the VR construction, we should first analyze 
and confirm the Tujia Brocade intangible heritage 
culture VR element database, so that more elements 
that can express the national culture are added into 
the database.（Figure 3） It should be noted that the 
three- dimensional element database is the basis of 
the subsequent scene modeling work. We should 
adhere to the pixelated and geometrical artistic visual 
characteristics of the Tujia Brocade and avoid too 

 ESSC 2023
, 04028 (2024)SHS Web of Conferences https://doi.org/10.1051/shsconf/202418704028187

2



much pursuit of the authenticity of the cultural 
restoration. Each single element needs to retain the 
artistic visual recognition characteristics of Tujia 
Brocade by processing its line edges through sawtooth 
or linear type. The three-dimensional scene 
construction of Tujia Brocade is a digital display of 
the intangible cultural heritage of Tujia Brocade, 
which needs to be pixelated and geometrized for three-
dimensional artistic expression. By placing the 
common sense of life in the three-dimensional space 
and adopting color rendering, the three-dimensional 
scene is perfected by the visual impact of the overall 
color system. When establishing the three-dimensional 
scene, we should first split the elements of the Tujia 
Brocade, separate the common life scene, and 
supplement it with other elements, and then intersperse 
the animal and plant elements in the three-
dimensional scene to ensure the living and 
naturalization of the scene. The fun is increased by 
VR and the audience groups can get more appropriate 
artistic visual experience and more complete cultural 
identification experience[10]. In the interactive 
experience design, we should increase the user 
experience freedom. With different degrees of 
freedom to participate in different virtual art, the 
traditional sense of sensory experience changes. For 
VR interaction, it is necessary to let the audience 
understand the cultural composition and artistic 
expression techniques of Tujia Brocade in the 
entertainment through the interactive mode. 

 

 
Figure 3. The process of re-construction of Tujia brocade 

using VR technology 
Users can choose the preferred single element in 

the Tujia Brocade intangible heritage cultural elements 
database. The system can recommend the appropriate 
elements and color matching through intelligent 
judgment. After the user makes the choice, a 
complete three-dimensional space of Tujia Brocade 
intangible heritage culture is formed, which is 
developed for users to further experience and 
explore. The freedom degree of design and experience 
can enhance the user stickiness of the product, make 
users have a stronger desire to explore the product 
and the culture behind it, and deepen their 
understanding of it. （ Figure 4. ）  Changing the 
traditional Internet interaction allows the audience to 
passively accept relevant information and cultural 
materials, with a weak sense of experience and 
participation. Therefore, in the interaction design, we 
should deepen the understanding of the user and the 
Tujia Brocade intangible heritage, and the degree of 
cognitive interest of the audience groups need to be 
further explored and collected[10]. We should timely 
perceive and collect the changes of users' 
understanding degree, cognition degree and interest 
degree of Tujia Brocade culture and the characteristics 

of audience groups, and conduct a comparative 
analysis of the data before and after[9]. 

 
Figure 4. Three-dimensional scene of Tujia brocade restored 

with VR technology

 4. EXPERIENCE EXPERIMENT 

50  male and 5 0  female students were invited to 
participate in the experience experiment. Invitees 
were asked to browse Tujia Brocade 2D image, 
followed by a questionnaire to measure basic 
information about the experience, VR computing and 
intangible heritage culture understanding and Tujia 
Brocade culture cognition. 
 

TABLE 1. Questionnaire (on perception of 2D images and 
image tours with VR technology) 
1: Have you experienced VR technology? 

I experienced and loved it, and I would experience it 
again. 

27% 
I experienced it and felt so-so, depending on the 
situation. 

47% 
I experienced it,  and I won't experience it again.  20% 

I never experienced it.      6% 
2 Which form of VR experience do you prefer? 

Browsing experience 31% 
Interactive scene  37% 

Both    32% 
3 Which of the following does your interest in 
intangible 

heritage culture correspond to？ 
I have been keeping a close eye on it, very 
knowledgeable. 

16% 
I followed off and on with some knowledge.    48% 

No in-depth knowledge     28% 
I don't know.       8% 

4 How well do you know about the Tujia Brocade 
intangible 

cultural heritage? 
I have been keeping a close eye on it, very 
knowledgeable 

3% 
I followed off and on with some knowledge   18% 

No in-depth knowledge      63% 
Not at all.       16% 
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5 What are your expectations for VR Tujia Brocade 
intangible 

heritage cultural experience？ 
High degree of cultural color reproduction  26.92% 

High degree of restoration of cultural expressions.  
30.29% 

I hope to understand the cultural context.  23.08% 
I hope to have some freedom of interaction.  18.75% 

Other.       0.96% 
Through the questionnaire, it is found that many 

experiencers do not pay enough attention to the 
understanding of intangible heritage culture, and many 
people only stay at the level of having heard of it, 
but more experiencers showed a strong willingness 
to pay attention to the Tujia Brocade VR cultural 
experience. This also verifies the effect of the Tujia 
Brocade intangible heritage culture VR experience on 
the enhancement of people's interest and attention. 
Through the Internet+VR experience can attract more 
groups to participate in the Tujia Brocade intangible 
heritage culture experience, thereby realizing the 
benign inheritance of the Tujia Brocade intangible 
cultural heritage.（TABLE I.） 

5. CONCLUSIONS 

The development of technology has also brought new 
opportunities for the inheritance of intangible cultural 
heritage and cultural dissemination when it impacts on 
traditional culture. Through scientific and technological 
means and cultural influences, it triggers people's 
cultural cognition, allows the effective combination of 
intangible cultural heritage and the Internet, passes on 
intangible cultural heritage in a broader way, and gives 
intangible cultural heritage a new connotation of the 
times[7]. 
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