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Abstract.
Rural revitalization is becoming a trend to improve
the country’s economy. However, due to its remoteness and the
infrastructure is not perfect, the village lacks the ability to attract young
labor to some extent, reflecting the isolation of rural information. Thus,
constructing rural information on digital infrastructure and breaking
the barriers between urban and rural areas is based on a “digital
village” and even “intelligent village.” This paper will discuss the
potential of digitizing rural information, using digital information as
a bridge between urban and rural areas, and connecting top-down
and bottom-up stakeholders through a network or platform to promote
rural cultural cognition and attract investment. The new form of rural
development is a digital village that integrates rural information data’s
virtual interaction. The successful construction and promotion of digital
villages will promote the revitalization of rural areas and data-driven
development in the future information age.
Keywords. Digital infrastructure; rural information; digital data;
virtual interaction; digitization.

1. Introduction
Due to the rapid development of times, information has become a basic strategic
resource for nations. On a global scale, using information to promote economic
development and improve urban and rural construction is becoming a trend
(Adamowicz et al., 2020). The countries are promoting the application of
information digitization vigorously (Zhang et al., 2018). With communication
technologies, cities and villages can utilize resources more efficiently (Braun et al.,
2018). Thereby, they can not only save costs and energy but also improve services
and life quality. The transition to digitization and intelligence is necessary for
urban living environments (Zavratnik et al., 2018). Otherwise, it is also essential
for underdeveloped rural areas to develop the economy (Ding, 2020).
Digital village refers to the application of network, informatization, and
digitization in rural economic and social development. It also means rural
economic development and transformation with the improvement of farmers’
modern information skills (Cao, 2019).
In the information age, digital
technologies such as the Internet, big data, the Internet of Things, cloud computing,
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artificial intelligence, and 5G are changing with each passing day. As a result,
digital technologies have a lot of influence on national politics, economy, society,
culture, and life. It has formed a strong digital governance network. Combining
this powerful digital network with rural villages is named digital villages (Akbar
et al., 2020). Digital villages can benefit residents and businesses with the
above technologies and strengthen the combination of traditional development
approaches such as new networks and services. In other words, it is necessary
to adopt a bottom-up integrated information digitization method to build digital
villages.
Rural residents can use modern digital technology with the help of digital
villages to improve the local economy. But the infrastructure is still carried
out by the sustainable development goal. This effective treatment has provided
the opportunity for the future of energy security, and the integration of rural
economic development. However, it is essential to regard the digital village as
an autonomous and independent entity and digitize it in the spatial dimension.
The essence of rural digitization is to activate various rural development
elements with the use of information flow. In the process of rural digitization
development, the construction of rural information, that is, “the digital
infrastructure,” should be considered first. Spatial data is a basic data resource for
digital villages and a carrier for other information to exchange, share, and combine
applications. It is an effective way to create rural digitization by integrating
various data such as village history, current situation, planning, etc., and building
a spatiotemporal big data platform. Rural digitization can share applications,
provides space-based data integration. Simultaneously, a unified spatial data
platform is needed in various fields of rural informatization construction. This
paper integrates the requirements of spatial data information from countries of
different types and proposes the construction of a spatial-temporal platform. The
platform will use digital infrastructure to integrate geographic information, digital
economic information, and rural visual information. The construction of digital
infrastructure could achieve the idea of “construct in one place, apply in multiple
places.”
2. Background
From the aspect of informatization, the digital village is the advanced stage of
rural informatization construction. Its core is to use the Internet of things, cloud
computing, big data, artificial intelligence, spatial information integration, and
other information technologies to serve rural planning, construction, management,
and service through digital integration. As a result, it can achieve the goal of
“serving the people in the whole process, efficient and orderly urban governance,”
and promote the high-quality development of economic society.
In China, although the concept of digitalization has been integrated into
many urban environments, the application in rural areas is still in its infancy.
To implement the rural revitalization strategy, the government put forward the
“implementation of the digital rural strategy” (Zhu, 2019). The use of networks,
information, and digital technology will play a role in rural economic and social
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development (Li, 2020). Simultaneously, the construction of digital rural areas
can effectively connect the development of urban and rural areas. The construction
can promote the all-round industrial transformation at all levels in rural areas and
the whole chain’s digital transformation. It can also promote the comprehensive
upgrading of agriculture and the all-round progress of rural areas. However, in
recent years, although China has strengthened the construction of digital rural
information, the digital foundation of China’s rural areas is relatively weak
(Chen&Wang, 2020). As a result, it is difficult for infrastructure to quickly keep
up with the demand and development of digital rural construction. The digital gap
has become the bottleneck restricting the construction of digital villages.
Most of the existing researches are just a policy for digital rural areas. With
the emergence and application of a series of new technologies, digital rural areas‘
construction has been promoted. However, the lack of basic data makes these
modern information technologies unable to be applied widely (Holten, 2006).
Therefore, building the digital infrastructure of rural information can break the
gap between urban and rural areas. Using data as a bridge between urban and rural
areas can better understand rural areas’ various properties and economic potential.
The result can make resources more effectively allocated. The use of different
methods to digitize rural information can promote the development of rural areas
more effectively. For rural content of digital information and the objective trend
of rural digital development, this paper will discuss from 3 points of view: the
methods of data acquisition, the processing and induction of data, and the analysis
of data. This paper will analyze the main strategic issues that should be solved in
digital rural construction and promotion. Thereafter, this paper will discuss how
they can offer many opportunities and even become smart villages.
3. Digitization of rural information
Digital rural strategy is an important way to realize the modernization of
agricultural and rural areas, which endows traditional agricultural and rural areas
with new life. In the situation of continuous urbanization and informatization,
many issues appear, like how to solve the problem of the last kilometer of the
digital countryside and smart agriculture, how to help rural areas get rid of poverty
accurately, and how to open up a new situation of an urban-rural integrated
economy. The construction of digital infrastructure has opened a new stage for
rural construction. This paper mainly studied and discussed the contents of digital
infrastructure includes geographic information, digital economy information, and
rural visualization information.
3.1. GEOGRAPHIC INFORMATION

In recent years, with the progress of remote sensing detection platforms and the
constant update of data transmission and processing technology, remote sensing
technology, as a convenient and accurate means of information acquisition, has
played an important role in various geographic information monitoring such as
land cover, water resources, atmosphere, and ecological environment. From the
perspective of information acquisition, remote sensing technology can provide the
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necessary data to support digital rural construction. According to the platform
classification, remote sensing technology has three categories: ground remote
sensing, aerial remote sensing, and aerospace remote sensing.
3.1.1. Ground remote sensing
Ground remote sensing is installing sensors on ground platforms (such as
vehicle-mounted, shipborne, portable, fixed or mobile elevated platforms, etc.).
The remote sensing technology system, ground object spectrometers, or sensors
installed on these platforms can carry out various ground object spectrum
measurements. The surface remote sensing technology can obtain the long-term
surface monitoring data and low-altitude remote sensing data of the detection area,
providing a new detection and analysis method for detecting the quality index of
rural cultivated land (Zhang et al., 2020).
3.1.2. Aerial remote sensing
Aerial remote sensing, also known as airborne remote sensing, is a
multi-functional and comprehensive detection technology developed from
aerial photographic reconnaissance. It is a remote sensing technology that sets
sensors on aircraft (such as balloons, model airplanes, aircraft, and other aircraft
and remote sensing platforms, etc.) in the air. The use of aerial remote sensing
technology to monitor and research rural land has further promoted the detection
work. It has moved agricultural production and research from traditional concepts
and methods to a new stage of precision agriculture, quantitative and textured
agriculture, and research from the experience level to the theoretical level
(Zou&Shi, 2017).
3.1.3. Aerospace remote sensing
Aerospace remote sensing is the remote sensing technology that sets the sensor
on the spacecraft (such as artificial satellite, space shuttle, spacecraft, space
laboratory, etc.) (Wang, 2019) (Figure 1). The space satellite remote sensing
technology can effectively estimate the village’s biomass and vegetation coverage
(Kale et al., 2002). Then it can reveal the real-time and the importance of rural
ecological destruction in a wide range of fields (Xia et al., 2020). Besides,
aerospace remote sensing technology also has great advantages in carrying out
agricultural remote sensing monitoring and early warning. It also obtains accurate
and long-term information data promptly.

Figure 1. Remote Sensing Technology (Wang,2019).
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As a continuously innovating data collection method, remote sensing
technology is an important part of the digital infrastructure’s data information.
Remote sensing technology can monitor rural land use in real-time, help the digital
transformation of rural industries, support digital rural spatial planning, and detect
rural ecological, environmental energy. It can also provide real-time, accurate,
and rich geographic information for rural digitalization, which plays an important
guiding role in constructing and developing digital rural areas. Therefore, with
the gradual application of remote sensing technology, digital rural construction
will develop from the three aspects of improving the comprehensive benefits of
land, comprehensive utilization of agricultural resources, and safeguarding the
ecological landscape environment. It is bound to promote the construction and
implementation of the rural revitalization strategy.
3.2. THE DIGITAL ECONOMY

The digital economy is injecting strong new drivers into rural revitalization.
The operation process is also the integration of new technologies such as
artificial intelligence and blockchain in production, exchange, distribution, and
consumption.
The Rural digital economy is based on the rural modern information network,
with the new generation of information technology as the driving force. It
integrates digital technology, human resources, information, knowledge, and
management as a production factor to push forward primary, secondary and
tertiary industries in the countryside (Huang,2019). The Rural digital economy
replaces and transforms the traditional elements, optimizes the allocation of
resources, and speeds up the convergence to improve rural industry digitization. It
constantly activates new rural industries characterized by digital formats to realize
the economic form of agricultural, rural economic development in high quality
(Chen, 2020). It is important to clarify the connotation of the rural digital economy
and put forward the characteristics, performance, and problems in the process of
rural digital transformation.
The influence of the digital economy on agriculture-related industries is
reflected in the reorganization of the industrial organization system, the upgrading
of the industrial chain, and the improvement of the agricultural energy level and
efficiency (Feng et al., 2016). The digital economy takes digital technology
innovation as the core driving force, and digital technology has natural
permeability, fusion, and empowerment. As a kind of integrated economy,
although the main body belongs to the real economy, it must rely on integrating
digital technology and traditional hinges. With the help of digital technology, it
can enable traditional industries to improve production efficiency and promote
high-quality development by embedding new productivity factors (Figure 2).
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Figure 2. The Application of Remote Sensing Technology in Agriculture (Huang,
2019),(Chen, 2020).

3.3. RURAL VISUALIZATION

The construction of digital villages should be classified according to different rural
environmental factors and local conditions. Relying on “Internet +,” characteristic
protected villages dig deep into the unique resources of local culture, carry out
high-quality rural tourism projects, and build internet-featured tourism villages.
As a standard to measure the quality of tourist attractions, tourism experience
affects the development of tourism. With the growth of the tourism market,
tourism experience has become a focus topic (Liu&Li, 2017). To further improve
people’s travel experience, the promotion of tourism information services and
the “Internet + tourism” strategy in the tourism industry will become important
construction content and key projects. The new interactive mode of augmented
reality has great potential in the tourism world’s information service and content
construction.
3.3.1. 3D modeling virtual technology
With 3D modeling virtual technology’s continuous progress, 3D modeling virtual
technology has been applied in various fields. The combination of virtual reality
and rural culture can better show the interaction and immersion of reality. The
so-called virtual tourism refers to 3D modeling virtual technology based on the
real tourist landscape, digital media technology, and creative publicity design,
cleverly combining text, sound, and video. (Yi, 2020). to make tourists have a
deep impression. The three-dimensional virtual environment can make the users
understand tourism information without leaving home. It can meet special groups’
tourism needs, save costs, and provide users with a convenient, comfortable,
and immersive travel experience (Figure 3). For example, in the context of the
Covid-19, people can also feel the rural environment without leaving home.
3D modeling virtual technology can attract potential visitors to explore tourist
destinations by providing a rich rural virtual environment while also providing
destination marketing and target market communication opportunities. Potential
tourists’ cognitive experience can better promote their tourism interaction through
virtual reality technology.
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Figure 3. 3D modeling virtual technology (Yi,2020).

3.3.2. AR interaction technology
Augmented reality (AR) is a new technology that combines computer technology
with communication technology and multimedia technology to overlay virtual
information onto reality. It can make users interact with virtual content
through multi-modal interaction technologies such as motion capture and gesture
recognition. AR interaction model overturns the traditional interpersonal
interaction model and provides a new way for people to recognize and experience
the things around them (Figure 4).
The formation of tourism experience is determined by good cognitive
conditions and high-quality cognitive results. Augmented reality interaction mode
has changed people’s cognitive style and cognitive efficiency by influencing
the information processing process. VR interaction technology can expand and
strengthen the scope and degree of interaction between people and the countryside,
break the boundary of space and time, improve the sense of immersion and
improve people’s cognitive quality of the rural environment and culture.

Figure 4. AR interaction technology equipment and operating scenarios(Ding,2016).

Digital rural construction is a complex and huge system engineering. It needs
to incorporate digital information based on traditional rural construction. Digital
construction is not only a realistic or paper objects into digital products but also
an integrated platform construction based on lots of information technology such
as 3S, intelligent sensor network (Figure 5). With the development of science and
technology, many cities have realized some constructions of smart cities. With
the combination of technology and data, the various urban operations data are
visualized on the platform. As a result, big data can be visualized and analyzed
for all aspects of urban construction. The technology improves the level of urban
management. In the digital village, the visualization system’s construction can
also effectively improve comprehensive management levels.

706

X. GAO, X. GUO AND T. LO

Figure 5. Digital information framework.

4. Problems in the Digitization of Rural Information
At present, the collection, classification, processing, and analysis of rural data
information are still in the stage of basic theoretical research and experimental
analysis. Due to the constraints and complexity of acquiring information, the
theoretical system and technical system of rapid inheritance of rural information
still need to be further constructed and improved.
• The construction of rural information infrastructure is still not perfect.

The promotion and construction of digital technology cannot be separated from
the support of the Internet. However, the information infrastructure in rural
areas, especially remote areas, is still relatively weak. The optical fiber
network, 4G network, and other information infrastructure have not been fully
covered, and the communication network signal in remote areas is relatively
weak. Therefore, accelerating the construction of infrastructure is the key
to the construction of digital villages. Improving rural Internet facilities and
accelerating the development of broadband Internet, mobile Internet, digital TV,
and the next-generation Internet in rural areas will promote rural areas’ digital
transformation.
• Obstacles to the acquisition, transmission, and use of rural data.

In the current rural development, information on rural production, environmental
protection, rural governance, public services, and other aspects of the data
are increasing. However, due to the limitations of rural hardware conditions
and the differences in personnel quality, there are non-standard and incomplete
situations in data collection. In data transmission, there are such situations
as bar segmentation, lag, or string alteration. In data use, due to the lack
of a corresponding information exchange platform, all kinds of information
transmission and sharing in the practice of rural construction are not timely. It
causes the error and the problems of information sharing. The data collection
platform built on the digital infrastructure unitizes the various fields of rural
information digital construction to the space platform so that the “digital
infrastructure” can achieve “construct in one place, apply in multiple places.”
• Awareness of rural digital development and shortage of talents.
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Although the development and research of agricultural and rural electronic
digitization gradually become formal, rural residents generally lack a profound
understanding of digital technology and the economy. Their awareness of
constructing digital rural areas is not strong. Also, the large economic development
gap between villages and cities makes villages lack attraction to digital technical
personnel, the current rural information data processing personnel, information
service personnel, and so on. Therefore, it is necessary to break through the current
shortage of rural talents, build a talent engine for rural revitalization, and actively
introduce foreign talents while cultivating local talents to enhance talents’ bonus
effect and help the construction of digital villages.
• Insufficient technical support for rural data application.

Digital technology is embedded in rural development inseparable from the
technical support of big data, the Internet of Things, and cloud platforms. In
particular, it is necessary to use the whole-process big data technology such as data
collection, data management, data sharing, data analysis, data application, and data
security to dig out the valuable information hidden in the massive data and apply
it to the practice of rural development. In fact, in addition to better infrastructure
in some smart cities and large Internet enterprises, rural areas are relatively
backward in developing and applying digital technology. The development and
utilization of rural data should be integrated into the national informatization
development strategy from the national level. It is essential to accelerate the digital
transformation of the industrial chain and promote digital technology’s penetration
into the whole industrial chain.
5. Conclusion
Based on strengthening overall planning and improving policies and measures, it is
particularly critical to encourage the weak links of rural information infrastructure
to promote rural areas’ digital construction. It is also necessary to build a digital
infrastructure in rural areas. Compared with smart cities, digital villages provide
data reference for the differentiated development of township governments and
healthy competition and provide information highways connecting villages and
cities. The development of digital rural construction, on the one hand, is conducive
to further tap the huge potential of informatization in the rural revitalization and
drive the modernization of rural areas with digital guidance. On the other hand,
information flow can help drive technology flow, capital flow, talent flow, and
material flow to rural areas. It can optimize the allocation of the labor force, land,
capital, technology, data, and other resource elements between urban and rural
areas, inject new impetus, and provide new paths for rural development.
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