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Abstract—In the field of the integration of culture and sci-

tech covering such important areas as media integration, digital 

culture, cultural and travel integration, Chinese civilization 

tracing and cultural heritage protection, China will carry out in-

depth researches on some commonly basic and restrictive key 

technologies to realize core technical breakthroughs and their 

integrative applications. An integrated system of cultural services 

and smart governance technologies is established to solve 

outstanding problems of cultural creation workshopization, 

propaganda stylization, performance stereotyping, resource 

islanding, and supervision artificialization, aiming to improve the 

efficiency of cultural creation and cultural resource utilization, 

the ability of cultural communication and performance, and the 

level of cultural smart management, so that with all-media 

technology as the foundation and its service innovation to 

transform and upgrade traditional cultural activities, this system 

could further vigorously help develop the new economic formats 

of digital cultural services, promoting digital creativity and 

design to empower the real economy, advancing cultural heritage 

protection, and realizing the deep integration of culture and sci-

tech. 

Keywords—integration of culture and technology, cultural 

services, digital culture 

I. CURRENT SITUATION, DEVELOPING TENDENCY, AND 

INNOVATION ENVIRONMENT 

A. International Cultural Sci-tech 

The mutual promotion and integrative development of 
culture and sci-tech are the most important characteristics of 
human civilization. The new round of scientific and 
technological revolution is an important engine for cultural 
innovation transformation and creative development in the new 
era, deeply influencing and reconstructing the forms, structures 
and value pursuits of culture. As an impetus stemming from the 
organic integration of cultural power and technological power, 
the integration of culture and sci-tech is the transformation of 
cultural development mode that mixes multiple elements of 
culture, sci-tech, business model and so on in the modern 
industrial economic environment. It also profoundly changes 
the way of human life and trend of economic development, 
becoming an important driving force for the progress of human 
civilization and economic and social development [1]. 

Countries in the world, especially the United States, Japan 
and South Korea, put great emphasis on the integrative 
development of cultural industries and sci-tech innovation. 
Placing cultural and sci-tech innovation as a strategic focus of 
cultural industrial development, they vigorously develop 
cultural technological industries and launch products with 
high-tech contents, which not only meet cultural life needs of 
domestic consumers, but also form cultural products and 
industrial advantages worldwide.  

Copyright is the main manifestation of cultural industrial 
value, which in America is embodied as “copyright industries” 
with the added value of $2.56 trillion (all four categories), 
accounting for 11.99% of the US GDP. In Britain, strongly 
supported by government, its creative industry develops 
complementarily with its digital and sci-tech industry, now 
becoming a pillar industry comparable to the financial services 
industry.   

In the field of news media communication, greatly 
influenced by the recommendation algorithm based on data 
intelligence, social networking has become its main channel. 
The US social platform Facebook currently has more than 2.7 
billion users, meaning that almost 3.8 billion people in the 
world except China (854 million) are using its products 
(including WhatsApp, Messenger, and Instagram). Intelligent 
algorithms can discover and summarize the core spreading 
trends of public opinion through continuous learning, but this 
advantage could also be easily misused by some individual 
technical elites and bad organizations. There are reports that 
Facebook news topic clue analytical engineers had used 
algorithms to suppress the spread of hot topics of conservatives 
to the public, which was later denied by Zuckerberg after 
investigation; during the 2016 U.S. election, the Trump and 
Hillary Clinton campaigns sent the “Online Water Army” to 
promote political propaganda on social media, from which 
19% tweets are sent to the public.   

In the field of radio, film and television, though still 
occupying the main market of American film and television 
content services, the traditional mainstream broadcasters are 
intervened by a number of online video service websites 
assisted with sci-tech, such as YouTube, Netflix, and Amazon, 
causing huge impacts on the pay-TV market. Helped by 
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Google’s video recommendation based on artificial 
intelligence, consumers worldwide have watched more than 1 
billion hours of video every day in YouTube, which is close to 
the total number of hours watched on American TV. 3/4 of the 
world’s movies are from the American film and television 
dream factory namely Hollywood, by virtue of its alliances 
with Texas Instruments (TI) and Barker to establish a DCI 
digital copyright authorization and projection system, which 
has monopolized the production of equipment and copyright 
authorization sci-tech system for global cinema films’ 
authorized distribution and exhibition, and thus controlled the 
box office accounting of global films. 

Generally speaking, to promote the integration of culture 
and sci-tech, Japan and South Korea adopt a government-led 
approach, using national efforts to focus on the development of 
specialty industries such as animation, games, film and 
television and life derivatives, cultural equipment through the 
strategy of “building the nation through culture”; America 
takes a market-dominated path, forming a new pattern of 
cultural copyright economic development that is backed by 
copyright, led by Silicon Valley’s high-tech, and marketed 
around the world; European countries represented by Britain 
choose the joint promotion of government and market to 
develop the integration of culture and sci-tech, which is cored 
with the creative economy and mainly reflected in advertising, 
arts and crafts, design, film and television, broadcasting and 
publishing, etc. 

B. Domestic Cultural Sci-tech 

∙ Continuously optimized innovation environment and 
increasingly enhanced innovation capacity 

During the 13th Five-Year Plan period, China has make 
important achievements for cultural and technological 
integration, including cultural service ratings survey, cultural 
brand evaluation, cultural data intelligence, language and 
audiovisual cognitive intelligence and other basic cultural sci-
tech researches; 4K/8K ultra-high-definition +5G, news 
intelligent production, stage system integration, cultural 
interaction and experience and other cultural bottleneck 
application technology have been researched; crowd-sourcing 
design, crowd-intelligence knowledge service, crowd-creation 
of we-media, AI creation, virtual rehearsal and multilingual 
interconnection and other sci-tech-led emerging cultural 
service models are also been verified, demonstrated and 
utilized.  

After years of guidance and promotion, the whole society 
has a further consensus on the innovation and development of 
cultural sci-tech. With already formed joint force to promote 
cultural sci-tech integration, the resulting industrial 
development effects have quickly emerged, which are mainly 
manifested in the following aspects: 

First, the supporting role of sci-tech in key industries has 
been significantly enhanced [2-3]. Simulation and virtual 
preview technology provides high-precision, large-scene, full-
process, and cross-temporal digital scene with second-level and 

centimeter-level visual simulation for large-scale events and 
film and television creation and rehearsal, escorting the world-
renowned 70th anniversary celebration of the National Day; 
the film digital copy satellite distribution platform solves the 
bottleneck problem of traditional hard disk copy distribution 
caused by the rapid increase in the number of theaters and 
films; the multi-screen interactive TV media technology 
combined with cloud service model has changed the traditional 
TV viewing mode; integrated media services have become an 
important paradigm in the all-media era, and “Xuexi 
Qiangguo” platform has become a popular gathering place for 
political learning of the party and government agencies and 
national patriotism education; 4K/8K ultra-high-definition and 
three-dimensional display technology has developed rapidly, 
enhancing the studio stage artistic effects; stage equipment 
technology companies are transforming from a single stage 
equipment provider to a studio/performance stage technology 
integration solver; in terms of digital inheritance and utilization 
of cultural resources, a large number of Chinese cultural 
heritage resources such as Dunhuang Mogao Grottoes, Jingchu 
Culture, brocade crafts have been digitally restored and 
protected. 

Second, new industry development models led by sci-tech 
have continuously emerged [4]. New digital content service 
models such as professional knowledge services, mobile 
reading, online audiovisual, news headlines, and micro-videos 
have been widely used and promoted, renovating the popular 
online cultural and entertainment consumption models and 
rapidly expanding the industry scale; relying on mobile internet 
information service platforms, new types of cultural leisure and 
independent  travel service model are emerging, and the 
integrated application of cultural theme display technology 
continues to innovate, further promoting that of China; Chinese 
cultural elements and symbols, as the soul of cultural creative 
design, are being integrated into the core of artistic creativity, 
content creation, product design, and city/garden/architectural 
landscape planning, becoming a propeller for the promotion of 
industrial economic values. 

Third, the cultural and technological innovation service 
environment has continuously improved. The Ministry of 
Science and Technology, cooperating with the Publicity 
Department, has successively identified three batches of 55 
national cultural and technological integration demonstration 
bases (the fourth batch is under identification), striving to build 
a demonstration zone of the deep integration of culture and sci-
tech, an experimental field of related policy system and 
management mechanism, and a pioneer of innovative 
development of cultural and technological industries, and then 
in combination with the national innovation talent promotion 
plan to increase supports for innovative talents and teams 
construction in this field. 

∙ Unprecedentedly active cultural technological innovation 
in locals and society, and greatly increasing cultural output 
value 

Under the guidance of national policies in recent years [5], 
the integrative innovation of local culture and sci-tech is 
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unprecedentedly active. Taking cultural industrial development 
as the main driving force leading economic transformation, 
local governments promote cultural and sci-tech integration 
from four aspects. The first is to innovate top-level design. 
Studying the laws and trends of integration of culture and sci-
tech, the top-level plans in line with the country and the city 
are formulated and supporting policy system is continuously 
improved, so that the top-level design can be implemented 
smoothly and accurately. The second is to improve the 
industrial layout. The integrative development of culture and 
sci-tech involves a wide range of areas and many new forms of 
business, thus some targeted supports should be given to 
characteristic industries with solid foundation and good 
prospects. The third is to build a service platform, namely a 
cultural and technological research service platform, and allow 
it full potential of cohesion, integration and driving role. The 
fourth is to highlight the enterprise dominant, which is the 
main part of the integration of culture and sci-tech. Through 
policy formulation, financial investment, tax incentives, and 
intellectual property protection, etc., some certain tilts are 
given to leading enterprises to play their leading role in this 
field.  

National policies help boom the social and corporate 
cultural technological innovation in the form of new 
technologies, new models, and new business formats in China. 
With TikTok brand, ByteDance has stirred up the global 
cultural and entertainment consumption pattern, which has 
made some western countries disturbed including the United 
States. Enterprises representing China’s modern cultural 
manufacturing, such as Huawei mobile phones and DJI drones, 
have risen and developed rapidly; internet content service 
companies such as ByteDance, Tencent, Reading, PalmRead, 
and iQiyi have become social media leaders in the digital 
cultural industry; and a number of state-owned culture 
companies such as China Central Radio and Television, 
People’s Daily, Xinhua News Agency are also actively 
speeding up the construction of integrated media to explore the 
innovative development in the all-media era. As the consensus 
of the whole society, the integration of culture and sci-tech is 
becoming an indispensable important force and strong support 
for the construction of a culturally powerful country. 

II. CURRENT MAJOR PROBLEMS 

A. Cultural and technological innovation is seriously entailed, 

and basic and restrictive technologies need to be broken 

through urgently 

Cultural sci-tech involves wide-range areas, most of which 
are related to the integrated application of information 
technology based on scenario innovation. Traditional cultural 
departments still explore the development model under the new 
digital scene, scientific research units do not have a deep 
understanding of the needs of application technology, and the 
“cultural and sci-tech professionals gathering together” effect 
is insufficient, resulting the cultural products with either 
“strong scientific and technological performance, shallow 
cultural connotation” or “deep cultural connotation and weak 

technological performance”, which destines the lack of “double 
strong” cultural products in this field. At the same time, the 
basic and restrictive technical supporting methods in the 
process of such network digital cultural services as cultural 
security, cultural value evaluation, cultural service reputation 
evaluation, cultural quality testing, and cultural governance 
modernization are in urgent need to increase support degree 
and achieve key breakthroughs. 

B. The emerging digital cultural formats need to be 

developed to replace old ones, and the integrative 

innovation system of culture and sci-tech needs to be 

further improved 

Compared with developed countries, China’s cultural 
industry still has problems such as relatively aging business 
formats and unreasonable industrial structure. The foreign 
cultural industry attaches great importance to knowledge-
intensive, sci-tech-intensive, and information-intensive 
resources connected to mobile social media, digital film and 
television, animation games, intelligent creative design, digital 
entertainment, digital publishing, and digital tourism. In 
contrast, in China modern emerging cultural industries are 
underdeveloped resulted by too large occupation of traditional 
ones covering scenic tourism, publishing and printing, stage 
performances, arts and crafts, etc. Therefore, in line with the 
trend of industrial digitization and industrialization, it has 
become a top priority to transform and upgrade traditional 
industries through technological integration and application 
innovation, and to develop more diverse, novel, and higher-end 
digital cultural industries. 

The national development strategy takes the national 
culture and sci-tech integration demonstration base as the core 
carrier of cultural sci-tech innovation and industrial 
development. However, in general, cultural sci-tech research 
institutions are scarce, as there is no new non-civilian institute 
in China, and the technological community still does not have a 
development (open source) platform. So it is urgent to establish 
a new group of social service organizations that integrate 
production, education and research in the field of culture and 
sci-tech to improve the innovation system and ecological 
environment. 

III. DEVELOPMENT GOALS 

Some breakthroughs in basic, restrictive and core 
technologies in important areas and key links are carried out to 
establish an integrated system of cultural services and smart 
governance technologies that support and lead the 
transformation and development of a new digital cultural 
economy, and to develop a series of standards for all-media 
technologies supporting technological integration innovation 
and application service demonstrations in important cultural 
scenarios such as media integration, network audio-visual, art 
performance, digital publishing, cultural and travel integration, 
creativity and design, interactive entertainment, public cultural 
services, cultural heritage protection, cultural and related 
industry integration, etc. which aims to overcome such 
outstanding problems as cultural creation workshopization, 
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propaganda stylization, performance stereotyping, resource 
islanding, and supervision artificialization, to significantly 
improve the efficiency of cultural creation and utilization of 
cultural resources, cultural communication and expression 
capability, and cultural smart management level, to promote 
the development of all-media sci-tech and the innovation of 
media integration services, and to transform and upgrade 
traditional cultural formats thus creating a new economic 
format of digital culture and cultural and tourism integrative 
services. Through promoting digital creativity and design to 
empower the development of real economy, some protection 
theories, key technologies and equipment of important cultural 
heritage are reinforced to enhance the overall strength of 
China’s cultural development. 

IV. KEY TECHNOLOGIES TO BE SOLVED 

1. To establish transparent service network experimental 
model and prototype system oriented to cultural asset 
transaction as to promote the modernization of digital cultural 
service market governance, which is based on integration 
technologies of network cultural integrity services, such as 
cultural content security, service reputation guarantee, data 
privacy security and social supervision.  

2. To form a big data service system for the development 
and reuse of Chinese cultural resources through solving the 
technical problems of interconnection and sharing of Chinese 
cultural resources, such as cultural symbols and their 
underlying association. 

3. To establish the accurate communication service network 
of mainstream values through the intelligent generation 
technology of media information and the construction method 
of high-throughput network chain based on the confrontation 
of public opinion; to break through the core technology of 
unified description of all-media information and holographic 
media intelligent computing, leading the progress of all-media 
integration. 

4. To achieve online and offline collaborative association 
and interactive development through cultural service digital 
technology; to establish a service platform of original crowd-
generative digital content and multi-dimensional copyright 
development strengthening and expanding the digital content 
copyright service industry; to build an open source platform for 
customized combination and integrative application, with the 
core as virtue-reality integration, intelligent interaction and 
game confrontation, fostering a new business form and new 
economy of immersive digital experience services. 

5. To establish a service-design-supported system based on 
intelligent interactive product manufacturing, and establish a 
trusted service aggregation ecosystem for mobile application 
innovation, enabling the development of the real economy; to 
strengthen the integrative application of digital technology in 
cultural and tourism, and cultivate a new business form of 
immersive cultural and tourism consumption services.  

6. Key researches on a multidisciplinary integration of 
Chinese civilization and cultural heritage protection theory; 
key researches on such a set of protection technologies, 
equipment, and systematic solutions as nondestructive 

detection and diagnosis of cultural relics, quantitative 
evaluation, simulation and comprehensive prevention and 
control, and protection and repair of archaeological sites, 
ancient buildings, grottoes temple relics; key researches on 
cultural relics’ integrated protection and application 
technologies and new materials and new processes, and 
researches on key technologies and equipment for monitoring, 
early warning, prevention and control of major security risks 
such as fire, lightning, and theft (digging). 

V. MAIN APPLICATION CONTEXTS 

A. Research and application of basic and restrictive key 

technologies in cultural industries 

We break through the basic and restrictive key technical 
problems encountered in the modernization of cultural service 
governance, for example, cultural security guarantee, cultural 
resource interconnection and sharing, cultural asset value 
evaluation, and cultural service integrity. And we establish 
corresponding technical support and service guarantee systems 
to build new infrastructure facilities to provide a safe, 
convenient, efficient and unobstructed  environment and 
application ecology for the digital transformation and 
upgrading of the cultural industry and the development of new 
digital culture formats. 

B. All-media sci-tech leadership and integrative services of 

media and innovation 

In response to the national strategic needs for media 
integration in the all-media era, focusing on the technological 
frontiers of the four all-media, we do researches on all-media 
intelligent production, mainstream value content recognition 
and precise communication, cross-media interaction and cross-
reality holographic presentation and other key technologies to 
promote the establishment of manageable and controllable, the 
world’s leading intelligent media content technology system; 
we also make a study of the integrative model of  mainstream 
media and social media namely “news + government service 
business”, and build a technically opening and operational 
service platform that connects various media and social 
creative forces so as to cultivate new content innovative 
ecology, help prevent and resolve ideological risks, and 
maintain national political and cultural security. 

C. Digital culture sci-tech integration and service innovation 

of typical scenes 

In response to the digital strategic needs of the national 
cultural industry, we do researches on key technologies such 
as digital cultural twins, high-fidelity digital human interaction 
and modeling, and intelligent marketing of cultural 
consumption to promote the integrative innovation of network 
audio-visual, digital reading and professional knowledge 
service, and on key technologies such as interactive digital 
entertainment and sport technology to build a platform 
supporting the integration of content, space, experience, and 
business formats in the process of complex scene innovation 
so as to promote the upgrading of traditional cultural 
industries, and the continuously emerging new digital cultural 
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formats. Combining the dual engines of culture and sci-tech to 
empower the strategic needs of high-quality development of 
real economy, we develop the creative-designed aesthetic 
evaluation modeling technology, establish the digital creative 
and design professional tool software system, and build the 
cloud-service platform for crowd-intelligence to improve the 
localized level of creative design tool systems. In addition, we 
set up a service and design technical system of intelligent 
interactive products to improve their manufacturing level, and 
we build the infrastructure service facilities of innovative 
creative development and design to form an autonomous and 
controllable mobile application aggregated and trusted service 
ecosystem, and to enhance international influence of China’s 
creativity and design. 

D. Integrative innovation and application demonstration of 

cultural and tourism integrated service technology 

Combining the strategic goals of national cultural and 
tourism integration, we develop a integrative service engine of 
the new generation of immersive experiencing content and 
services, cloud performing arts and industry incubation, and 
we build a smart service platform for the integration of culture 
and tourism in the whole domain, giving birth to a batch of 
integrated experiences and cloud performing arts of culture 
and tourism with new business formats, new models, and new 
consumption, and to a new ecosystem of cultural and tourism 
integration industries of cross-region, cross-format, low-cost, 
platform-base, digitization, and intelligence. 

E. Integration and application of cultural heritage protection 

and inheritance technology 

The application scenes of Chinese civilization tracing and 
cultural heritage protection lie in disease discovery-diagnosis-
prediction-processing-post-evaluation of such relics protection 
projects as Mogao Grottoes, Longmen Grottoes, Yungang 
Grottoes, Sichuan-Chongqing Grottoes, in the protection 
planning revision or exhibition design links of representative 
sites in terms of human, agricultural and civilization origin 
(Nihewan, Zhoukoudian, Shangshan, Xinglonggou, Liangzhu, 
Shimao, Lingjiatan, Niuheliang, etc.), in monitoring and 
security management work links of structurally representative 

buildings including Yingxian Wooden Pagoda, Dule Temple, 
Huqiu Pagoda and so on, in cultural relics protection and 
management works of museums, art galleries and exhibition 
halls, and in historical and cultural heritage resource 
management in densely distributed areas (Luoyang Basin, 
Guanzhong Basin, etc.) . 

VI. CONCLUSION 

At present, with the integration of culture and sci-tech 
and the development of modern service industries becoming 
national strategies, relevant systems and mechanisms have 
greatly improved, which help the continuously optimization 
and activation of its innovative environment and capabilities, 
and further increase the output value and scale of the modern 
service industry. In the future, China will propel the deep 
integration of culture and sci-tech for its digital transformation 
and upgrading focusing on basic and restrictive technological 
breakthroughs in the cultural industry, all-media and media 
integrative innovation services,  scene innovation of digital 
cultural services, technical integration of cultural and tourism 
integration, cultural heritage protection and other tasks, so as 
to cultivate new power of the digital cultural consumption 
economy, strengthen cultural heritage protection, and enhance 
China’s cultural soft power. 
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