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Abstract: With the continuous development of technology, VR (Virtual Reality) technology has been 

widely applied in the field of art and culture. This article mainly discusses the digital inheritance and 

innovation of art and culture based on VR technology. The application of VR technology in the field of 

culture and art has become increasingly widespread, demonstrating strong potential and prospects in 

art display, cultural relic protection, performance, and other aspects. At the same time, utilizing VR 

technology for digital inheritance of culture and art not only allows for better preservation and 

inheritance of traditional culture, but also enables multi angle and comprehensive display and 

presentation through technical means such as virtual simulation. This can enhance the audience's 

sense of experience and participation, thereby promoting the protection and inheritance of culture and 

art. In addition, VR technology can also bring more forms of expression and innovative space for 

culture and art. For example, using VR technology for artistic creation can combine traditional art 

forms with digital technology, opening up innovative forms of artistic expression and innovative space; 

VR technology can also be used in various aspects such as art sales and performances, bringing 

broader market and commercial value to culture and art. At the same time, it can also meet the needs 

of audiences and enhance participation and immersion. Therefore, the digital inheritance and 

innovation of art and culture based on VR technology has very important significance and broad 

prospects. 
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1. Introduction 

With the continuous development and progress of technology, VR technology has gradually been 

widely applied in various fields, including the field of art and culture. VR technology not only enables 

the digital inheritance of artworks, allowing them to be continued and preserved, but also provides 

people with a more immersive artistic experience, giving them the opportunity to experience art and 

culture that cannot be experienced firsthand in the real world in a virtual world. Digital inheritance is 

the process of preserving and disseminating traditional culture, artistic elements, and other elements 

through digital technology. It not only prevents the loss of traditional culture, but also transforms it into 

digital resources, allowing more people to understand, learn, and inherit. In the field of art and culture, 

digital inheritance can also digitize the preservation of artworks, avoiding the damage and loss of 

physical resources, and spreading these digital resources to more people for understanding and 

appreciation. In addition, VR technology can also provide people with a more immersive artistic 

experience. In the traditional art exhibition, the audience can only understand the artwork by watching 

the pictures or words. With the support of VR technology, the audience can enter the scene represented 

by the artwork to better appreciate and feel the charm of the artwork. 

The arrival of the big data era has had a huge impact on the development of various industries in 

society. There are abundant art and cultural resources in the world, but their search is difficult and 

inefficient. Therefore, the rational development and utilization of artistic and cultural resources is to 

provide high-quality artistic and cultural products. In the context of big data, Xuewen Xia proposed a 

rhododendron search algorithm based on change factors. Through data analysis and Matlab software 

experiments, the results show that the overall convergence speed of the azalea search algorithm based 

on change factors is significantly better than the azalea search algorithm [1]. The purpose of Pudov A. 
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G is to classify Yakut art culture (from pre modern to postmodern) and to classify the inherent 

consciousness symbol structure of these stages of art in a typological manner [2]. Christian culture, 

with its spiritual and moral connotation and rich artistic experience in controlling the world, is the 

source of rich aesthetic appreciation for modern youth. The art of personality and the main means of 

aesthetic education are considered art, and the origin of art is stored in cultural, artistic, and religious 

traditions, which develop with the development of civilization. From the 20th century to the turn of the 

21st century, the crisis phenomenon in social spiritual life led to a general decline in the cultural level 

of learners and educators, who did not always have time to fill the gaps in the spiritual components of 

education and growth. The purpose of Balakhnina L. V. is to systematize the regional experience of the 

formation of Eastern Orthodox religious culture as the foundation for art and aesthetic education for the 

younger generation in the early 21st century [3]. However, these scholars have not integrated VR 

technology with the digital inheritance of art and culture. 

The application of VR technology in the field of culture and art has become increasingly 

widespread, and the digital inheritance and innovation of art and culture based on VR technology has 

very important significance and broad prospects. This article analyzes the application of VR technology 

in culture and art, and explores the advantages of VR technology in the digital inheritance of culture 

and art. The use of VR technology for creation, display, sales, etc. can bring more innovation space and 

commercial value to culture and art, further promoting the development and prosperity of culture and 

art. 

2. Digital Inheritance Method of Art and Culture Based on VR Technology 

2.1 Application of VR Technology in Art and Culture 

(1) Digital Museum 

A digital museum is a virtual museum established using VR technology, which can simulate the 

scene of a real museum and display a rich and diverse range of cultural relics and historical sites. 

Simulated scenes can provide users with an immersive experience, and rich and colorful historical 

materials can also help users better understand the historical background and cultural connotations of 

cultural heritage [4-5]. 

For example, the Palace Museum has launched the "Digital Exhibition of the Palace Museum" 

project, which uses VR technology to reconstruct some of the exhibition halls of the Palace Museum, 

allowing people who cannot reach the Palace Museum to personally experience the visual feast brought 

by advanced technology. 

(2) Art creation 

VR technology can also be used for artistic creation. Through VR technology, artists can conduct 

experiments and create in virtual spaces, resulting in more creative and innovative works [6-7]. For 

example, the exhibition "Carnival of Rome" adopts VR technology, allowing viewers to experience the 

liveliness and atmosphere of ancient Roman carnivals. 

In addition, VR technology can also digitize traditional art forms, injecting new impetus into the 

inheritance and development of art [8-9]. For example, in the "Traditional Craft Digital Experience 

Hall" project carried out by the Beijing Cultural Heritage Protection Center, by digitizing the traditional 

craft production process, audiences can experience the traditional craft production process firsthand in 

a virtual environment, enhancing people's understanding and inheritance of traditional culture [10-11]. 

2.2 Neural Network Algorithm Based on VR Technology 

VR technology is a technology that utilizes computers to generate images and simulate interactions, 

allowing users to experience virtual scenes firsthand. The neural network algorithm is a machine 

learning algorithm based on artificial neural networks, which extracts features from data through 

learning, enabling autonomous classification, recognition, and generation tasks. 

In the digital inheritance and innovation of art and culture based on VR technology, the use of 

neural network algorithms for feature extraction and processing of cultural relics can better achieve 

digital preservation and display of cultural relics; Similarly, VR technology can also provide a more 

realistic environment and data for neural networks, thereby improving the performance and accuracy of 

neural network algorithms. 
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Taking the digital inheritance of cultural relics as an example, by utilizing VR technology and 

neural network algorithms, three-dimensional modeling of cultural relics can be carried out, and feature 

information such as shape, material, and texture can be extracted. Then, these feature information are 

input into the neural network for training, in order to achieve automatic classification and recognition 

of cultural relics, and can be used for 3D (Three dimensional) simulation and VR virtual display of 

cultural relics. In addition, neural network algorithms can also be used to analyze and interpret the 

history, cultural connotation, and value of cultural relics, in order to better inherit and promote human 

culture. 

(1) Neuron activation function ReLU (Rectified Linear Unit): 

𝑓(𝑥) = {
𝑥, 𝑖𝑓 𝑥 ≥ 0

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
                                (1) 

𝑥  represents the input of the neuron, and 𝑓(𝑥) represents the output of the neuron. ReLU 

activation function is mainly used to solve the gradient disappearance problem in the neural network, 

which can make the neural network more efficient in model training, and can effectively extract the 

feature information of cultural relics. In the digital inheritance and innovation of art and culture based 

on VR technology, ReLU activation function can be used to optimize the neural network model to 

achieve the feature extraction and classification of cultural relics and other functions [12-13]. 

(2) Recurrent Neural Network LSTM (Long Short Term Memory) 

𝑖𝑡 = 𝜎(𝑊𝑖𝑖𝑋𝑡 + 𝑏𝑖𝑖 + 𝑊ℎ𝑖ℎ𝑡−1 + 𝑏ℎ𝑖)

𝑓𝑡 = 𝜎(𝑊𝑖𝑓𝑋𝑡 + 𝑏𝑖𝑓 + 𝑊ℎ𝑓ℎ𝑡−1 + 𝑏ℎ𝑓)

𝑔𝑡 = 𝑡𝑎𝑛ℎ(𝑊𝑖𝑔𝑋𝑡 + 𝑏𝑖𝑔 + 𝑊ℎ𝑔ℎ𝑡−1 + 𝑏ℎ𝑔)

𝑜𝑡 = 𝜎(𝑊𝑖𝑜𝑋𝑡 + 𝑏𝑖𝑜 + 𝑊ℎ𝑜ℎ𝑡−1 + 𝑏ℎ𝑜)

𝑐𝑡 = 𝑓𝑡°𝑐𝑡−1 + 𝑖𝑡°𝑔𝑡

ℎ𝑡 = 𝑜𝑡°𝑡𝑎𝑛ℎ(𝑐𝑡)

                    (2) 

Among them, 𝑋𝑡  represents the input of the 𝑡 time step, ℎ𝑡−1  represents the output of the 

previous time step, 𝑖𝑡､𝑓𝑡､𝑔𝑡､𝑜𝑡､𝑐𝑡  and ℎ𝑡  represent the input gate, forgetting gate, generation 

candidate state, output gate, cell state, and output state, respectively. The LSTM algorithm can 

effectively process sequence data, such as natural language text, and is also suitable for tasks such as 

3D model generation and simulation. In the digital inheritance and innovation of art and culture based 

on VR technology, LSTM algorithm can be used to train neural network models to achieve automatic 

generation and interaction of cultural relics [14-15]. 

(3) Convolutional Neural Network (CNN) 

𝑦𝑖,𝑗 = 𝜏(𝑏 + ∑ ∑ 𝑤𝑞,𝑘𝑋𝑖+𝑘−1,𝑗+𝑞−1
𝐾
𝑘−1

𝑄
𝑞=1 )                      (3) 

𝑋𝑖+𝑘−1,𝑗+𝑞−1  represents the local area in the input data, 𝑤𝑞,𝑘  represents the weight in the 

convolution kernel, 𝑏 represents the offset term, and 𝜏 represents the activation function. The CNN 

algorithm is mainly used for tasks such as image recognition and classification. In the digital 

inheritance and innovation of art and culture based on VR technology, the CNN algorithm can be used 

to classify and recognize cultural relics, or for tasks such as generating the appearance of cultural relics 

[16-17]. By performing convolution and pooling operations on input data, the feature information of 

cultural relics can be extracted, thereby achieving model training and prediction. 

In short, VR technology and neural network algorithms are mutually reinforcing and 

complementary. By combining the two, it can provide stronger support and guarantee for the digital 

inheritance and innovation of art and culture based on VR technology [18-19]. 

3. Experimental Results on the Application of VR in the Digital Inheritance and Innovation of Art 

And Culture 

3.1 Experimental Design 

VR technology has great potential in the digital inheritance and innovation of art and culture [20]. 

In order to explore the application of VR technology in the field of culture and art, this article designed 

four sets of experiments to study the impact of VR technology in the field of art and culture from 

different perspectives. 
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Experiment 1: Comparison of Visiting Experience between Virtual Museum and Traditional 

Museum 

Select 20 groups of participants, 10 groups for virtual museum visits, and the other 10 groups for 

traditional museum visits. Select the same number, theme, and type of exhibits to visit in both virtual 

and traditional museums. Bring 20 groups of participants into the museum and ask them to visit all 

exhibits within the specified time frame, record the time they visited, and rate their interest in the 

exhibits. 

The experiment aims to compare the visiting experience of virtual museums and traditional 

museums. Experimental indicator: Visiting time: Record the average time required for visitors to stay in 

two types of museums. Interest in exhibits: Using a questionnaire survey, visitors are asked to rate their 

interest in the exhibits they see. Information absorption rate: Examines visitors' understanding and 

cognition of the exhibits in the museum. 

Experiment 2: The Impact of VR Technology on Art Purchase Behavior 

It can select 20 groups of participants, 10 groups using VR technology for art purchases, and the 

other 10 groups not using VR technology for purchases. This article selects artworks of the same 

quantity, type, style, and value in art stores. This article brings 20 groups of participants into an art 

store, one group using VR technology to try on and wear art pieces, and the other group directly trying 

out art samples. Record the participants' desire, accuracy, and satisfaction ratings for the purchase of 

artworks. 

The experiment aims to explore the impact of VR technology on art purchasing behavior. 

Experimental indicator: Art purchase rate: Observe whether the participants in the experiment are more 

likely to develop a desire to purchase after trying on and wearing art under VR technology. Accuracy: 

Record the participants' accurate judgments of product size and material after VR fitting and fitting. 

Satisfaction: Using a questionnaire survey, participants are asked to rate their purchasing experience 

after trying on and trying on. 

Experiment 3: Comparison of Audience Participation between Virtual Performances and Traditional 

Performances 

Select 20 groups of participants, 10 groups for virtual performance viewing, and the other 10 groups 

for traditional performance viewing. Select performances with the same theme and style in both virtual 

and traditional performances. Bring 20 groups of participants to the performance site, watch the 

performance, and record participation ratings, interaction times, and retention. 

This experiment aims to compare the impact of virtual performances and traditional performances 

on audience engagement. Experimental indicator: Participation: Using a questionnaire survey, the 

audience is asked to rate their sense of participation in both virtual and traditional performances. 

Interactivity: Record the number of times the audience participated in the performance and their 

performance during the interactive session. Retention: By observing the return rate, sharing rate, and 

other indicators of virtual and traditional performances, we examine the impact of both forms on 

audience retention. 

Experiment 4: Innovative Comparison between Virtual Art Creation and Traditional Art Creation 

Select 20 groups of participants, 10 groups using virtual art creation for creation, and the other 10 

groups using traditional art creation for creation. Select creations with the same theme and style in both 

virtual and traditional art creations. Bring 20 groups of participants into the creative scene to create and 

record the difficulty, achievement rating, and satisfaction rating of the creation. 

This experiment aims to compare the innovation of virtual art creation and traditional art creation. 

Experimental indicator: Creation difficulty: Record the average time required for participants in virtual 

art creation and traditional art creation. Creative Achievement Rating: Using a professional rating 

system, score virtual and traditional art creations to measure their innovation. Creation satisfaction: 

Using a questionnaire survey, participants were asked to evaluate their satisfaction with two forms of 

artistic creation. 

3.2 Experimental Results of Digital Inheritance and Innovation of Art and Culture 

(1) Comparison of Visiting Experience between Virtual Museum and Traditional Museum 

Figure 1 shows a comparative analysis of the visiting experience between virtual museums and 
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traditional museums. Figure 1 (a) shows a visit to a virtual museum, and Figure 1 (b) shows a visit to a 

traditional museum. Table 1 shows the comparison of the mean values of visiting experience indicators. 

 
Figure 1(a): shows a virtual museum visit    Figure 1(b): shows a visit to a traditional museum 

Figure 1: Comparative Analysis of Visiting Experience between Virtual Museum and Traditional 

Museum 

Table 1: Comparison of Average Visiting Experience Indicators 

 Visiting virtual museums Visiting traditional museums 

Visiting time (minutes) 57 90 

Interest in exhibits (points) 8.3 7.2 

Information absorption rate (%) 84 70 

From it, it can be seen that visitors using virtual museums spend less time (57 minutes, 90 minutes), 

have slightly higher interest in exhibits (8.3 points, 7.2 points), and have improved information 

absorption rates (84%, 70%) compared to those using traditional museums. This indicates that virtual 

museums can convey exhibition information faster, improve the efficiency of visiting experiences, and 

to some extent increase visitors' interest and information absorption rate. 

(2) The Impact of VR Technology on Art Purchase Behavior 

Figure 2 shows the impact analysis of VR technology on art purchase behavior. Figure 2 (a) shows 

the use of VR technology for art purchase, and Figure 2 (b) shows the use of VR technology for 

purchase. Table 2 shows the comparison of the average impact indicators of VR technology in art 

purchasing behavior. 
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Figure 2(a): shows the use of VR technology for art purchase  

Figure 2(b): shows purchasing without using VR technology 

Figure 2: Analysis of the impact of VR technology on art purchasing behavior 

Table 2: Comparison of the mean impact indicators of VR technology in art purchasing behavior. 

 Using VR technology Not using VR technology 

Art Purchase Rate (%) 44 31 

Accuracy (%) 90 84 

Satisfaction (points) 8.8 7.9 

From it, it can be seen that people who use VR technology to try on and wear art have a higher 

desire to purchase (44%, 31%) compared to those who do not use VR technology to try on and wear art. 

At the same time, the accuracy of judging size and material (90%, 84%) and satisfaction with the 

purchase experience (8.8 points, 7.9 points) are also higher. This indicates that the application of VR 

technology in art sales can enhance customers' perception and purchase intention of art, while also 

improving customer accuracy and satisfaction. 

(3) Comparison of audience participation between virtual and traditional performances 

Figure 3 shows a comparative analysis of audience participation between virtual performances and 

traditional performances. Figure 3 (a) shows watching virtual performances, and Figure 3 (b) shows 

watching traditional performances. Table 3 shows the comparison of the average audience participation 

indicators between virtual performances and traditional performances. 
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Figure 3(a): shows virtual performance viewing Figure 3(b): shows watching traditional performances 

Figure 3: Shows a comparative analysis of audience participation between virtual performances and 

traditional performances 

Table 3: Comparison of Average Audience Participation Indicators between Virtual Performances and 

Traditional Performances 

 Conduct virtual performance viewing 
Performing traditional 

performances to watch 

Participation (points) 7.0 7.8 

Number of interactions 20 10 

Retention rate (%) 75 59 

From it, it can be seen that the participation rating of virtual performances is slightly lower (7 

points), but the interaction frequency of virtual performances is higher (20 times), and the retention rate 

has also improved (75%). This indicates that virtual performances can better meet the audience's 

interactive needs, increase interactivity and experience, and thereby improve audience retention. 

(4) Innovative Comparison between Virtual Art Creation and Traditional Art Creation 

Figure 4 shows a comparative analysis of the innovation between virtual art creation and traditional 

art creation. Figure 4 (a) shows the use of virtual art creation for creation, and Figure 4 (a) shows the 

use of traditional art creation for creation. Table 4 shows the comparison of the average innovation 

indicators between virtual art creation and traditional art creation. 
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Figure 4(a): shows the use of virtual art creation Figure 4(b): shows the use of traditional art creation 

Figure 4: Comparative Analysis of Innovation between Virtual Art Creation and Traditional Art 

Creation 

Table 4: Comparison of the mean innovation indicators between virtual art creation and traditional art 

creation 

 Creating using virtual art 
Using traditional art 

creation 

Creation difficulty (minutes) 50 71 

Score of creative achievements (10 points) 9.0 7.2 

Creative satisfaction (10 points) 9.2 8.3 

From it, it can be seen that people who use virtual art creation to complete their creations faster than 

those who use traditional art creation (50 minutes, 71 minutes), and their creative achievement scores 

(9.0 points, 7.2 points) and creative satisfaction scores (9.2 points, 8.3 points) are also higher. This 

indicates that virtual art creation can improve creative efficiency and quality, while also increasing the 

satisfaction of creators. 

Overall, the above experiments have studied the application of VR technology in the field of culture 

and art, revealing the advantages and potential of VR technology in multiple aspects. These 

experimental conclusions can provide useful references for the cultural and artistic community, helping 

them better utilize VR technology for digital inheritance and innovation. 

4. Conclusions 

In recent years, with the rapid development of VR technology, people have gradually begun to 

realize its potential and role in the field of culture and art. The digital inheritance and innovation of art 

and culture based on VR technology has become one of the hot topics today. This article found through 

experiments that virtual museums can transmit exhibition information faster than traditional museums, 

improve the efficiency of the visiting experience, and also increase the interest and information 

absorption rate of visitors to a certain extent; The application of VR technology in art sales can enhance 

customers' perception and willingness to purchase art, while also improving customer accuracy and 

satisfaction; Virtual performances can better meet the interactive needs of the audience, increase 

interactivity and experience, and thereby improve audience retention; People who use virtual art 

creation to complete their creations faster than those who use traditional art creation, and their scores 

for creative achievements and satisfaction are also higher. It can be seen that the application of VR 
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technology in the field of culture and art has broad prospects and potential. Through the digital 

inheritance and innovation of VR technology, the field of culture and art can better preserve and 

promote traditional culture, while also exploring more artistic forms and innovative spaces. 

Acknowledgement 

1) Research foundation ability improvement project of Young and middle-aged teachers in Guangxi 

Colleges and Universities in 2022: "Research on virtual Display of Baibuyao Cultural Tourism Scenic 

Spot in Guangxi under the Rural Revitalization Strategy", Project number: 2022KY0778. 

2) 2021 University-level fund project: "Research on innovative design of Baibuyao Cultural 

Tourism Products under the rural revitalization Strategy", Project number: XJ21KT15. 

References 

[1] Xuewen Xia. "Fast search of art culture resources based on big data and cuckoo algorithm." 

Personal and Ubiquitous Computing. 24.1(2020):127-138. 

[2] Pudov A. G. "Identification of the Productive Paradigm of the Artistic Culture of Yakutia." 

Observatory of Culture 16.3(2019): 251-262. 

[3] Balakhnina L. V., I. V. Chernyaeva. "Orthodox religious culture in the artistic and aesthetic 

education of youth in Altai at the beginning of the XXIst century." European Journal of Science and 

Theology 14.6(2018):235-243. 

[4] Bennett T. "Acting on the social: art, culture, and government." American Behavioral Scientist 

43.9(2018):1412-1428. 

[5] Lee Z., M. Kim. "A Study of the Design of an Art-Culture Education Curriculum Using 

Gamification—Focused on a Game Prototype, [Exploring Dokdo by Doctor Children]." Contents Plus 

19.1(2021):73-91. 

[6] Kisin E., F. R. Myers. "The Anthropology of Art, After the End of Art: Contesting the Art-Culture 

System." Annual Review of Anthropology 48.1(2019):317-334. 

[7] Kuldashev Sherali. "The Uzbeks in China: culture and art information." Culture and Arts of 

Central Asia 6.1(2018):2-2. 

[8] Petrova S. "Art Culture as a Reflection of the Objective World of Human." Bulletin of Science and 

Practice 7.7(2021):366-370. 

[9] Nekhvyadovich L. I., I. V. Chernyaeva, L. V. Balakhnina. "Traditions and innovations in the art 

culture of russia at the turn of the 20th–21st centuries." Opcion 34.85(2018):974-984. 

[10] Armstrong E. A. "Art Culture and Environments." The Ecumenical Review 70.4(2018):715-737. 

[11] Rani A. "Experimental Artists Inspired By Traditional Art and Culture." International Journal of 

Research -Granthaalayah 7.11(2019):172-180. 

[12] Majumdar A. "The Art, Culture and Religious Views of Indian Diaspora: A Promotional 

Concept." Social Science Development Journal 6.24(2021):165-173. 

[13] Mcguigan C. "The Art of Designing for Culture." Architectural record 207.5(2019):22-22. 

[14] Simpson A. V., M Berti, MPE Cunha, S Clegg. "Art, culture and paradox pedagogy in 

management learning: The case of Portuguese fado:" Management Learning 52.5(2021):630-651. 

[15] Eisensmith J. "Caravans of Gold, Fragments in Time: Art, Culture, and Exchange across 

Medieval Saharan Africa: Aga Khan Museum, Toronto, Canada." Contemporaneity Historical 

Presence in Visual Culture 9.1 (2021):95-98. 

[16] Mihelj Sabina, Adrian Leguina, John Downey. "Culture is digital: Cultural participation, 

diversity and the digital divide." New Media & Society 21.7 (2019): 1465-1485. 

[17] Liu Lu, Yang Wang, Roberta Sinatra, C. Lee Giles, Chaoming Song, Dashun Wang. "Hot streaks 

in artistic, cultural, and scientific careers." Nature 559.7714 (2018): 396-399. 

[18] Windhager Florian, Paolo Federico, Katrin Glinka, Marian Dork, Silvia Miksch, Eva Mayr, et al. 

"Visualization of cultural heritage collection data: State of the art and future challenges." IEEE 

transactions on visualization and computer graphics 25.6 (2018): 2311-2330.  

[19] Gorbunova Irina Borisovna. "Music computer technologies in the perspective of digital 

humanities, arts, and researches." Opción: Revista de Ciencias Humanas y Sociales 24.2 (2019): 

360-375. 

[20] Harkonen Elina, Antti Stockell. "Cultural sustainability in art‐based interdisciplinary 

dialogue." International Journal of Art & Design Education 38.3 (2019): 639-648.  


