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Abstract. COVID-19’s significant impact on economic and social life has rightfully garnered the attention of citizens and
policymakers alike. In response to the pandemic, governments have issued strict guidelines and restrictions to shut down
some cities and many rural villages in China. With no cure or vaccine on the horizon, governments are working to mitigate
the damage of the lockdowns on rural cultural village. Over the past two decades, rural village has been negatively impacted
by terrorism, lack of funding and loss of population. COVID-19 has had similar effect, but in an incredibly short period of
time. During the control period of COVID-19, traditional data are widely used in village protection and renewal. Collect and
sort out the original data of Huizhou culture to prepare for the subsequent calculation. After the data is ready, the data is
processed as the basis of mining its potential application value. In this paper, the key words of Huizhou cultural resources
are summarized. The data analysis platform is established. This paper analyzes people’s preference for Huizhou cultural
resources. To better realize the more effective and far-reaching development and exploitation of Huizhou cultural resources.
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1. Introduction

Because the information about the epidemiolog-
ical characteristics and transmission mechanism of
COVID-19 virus in the early stage of the epidemic
has not been completely clear, and there is no rapid
diagnosis method. The medical laboratory diagnosis
of the virus is mainly through nucleic acid detec-
tion, so the whole diagnosis process is relatively
complicated, and the diagnosis time of patients is
generally long and there is uncertainty. COVID-
19’s significant impact on economic and social life
has rightfully garnered the attention of citizens and
policymakers alike. In response to the pandemic, gov-
ernments have issued strict guidelines and restrictions
to shut down theaters, museums, villages, libraries,
airports, malls, schools, and restaurants. The damage
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of COVID-19 on rural traditional villages is signif-
icant. Therefore, the protection of rural traditional
villages must be taken seriously. Traditional villages
refer to villages with a long history, a relatively
complete natural and cultural environment, important
historical significance and valuable heritage value.
They have important research value for architecture,
planning, landscape, humanities and other multi-level
disciplines, and are the crystallization of traditional
farming culture in China. By the end of 2018, the
number of traditional villages in China has reached
6799, among which Huizhou is one of the areas where
traditional villages gather the most [1].

To study the development and current situation
of the traditional village landscape in Huizhou, we
must first understand the natural and human environ-
ment in Huizhou. The clan culture has an important
influence on the formation and development of the
traditional village landscape in Huizhou. The family
culture derived from it also has reference significance
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for the promotion of the traditional village landscape
in Huizhou.

Huizhou is located at the junction of Anhui, Jiangxi
and Zhejiang provinces, also known as “Xin’an” in
ancient times, including Shexian County, Xiuning
County, Shexian County, Qimen County, Wuyuan
County and Jixi County [2]. Xin’an River winds
through [3]. Huizhou area has plain, hill, basin and
other landforms, with rolling mountains, rivers and
streams, and various natural landscapes.

From the birth of the Fengjian society to the North-
ern Song Dynasty, the Central Plains has always been
the political, economic and cultural center of Chi-
nese civilization, with a relatively dense population
[4]. However, due to political turmoil, war and other
reasons, there have been several large-scale popula-
tion migration in the history of Chinese civilization
[5]. With the outbreak of “Wuhu Luanhua” at the
end of the Western Jin Dynasty, the Central Plains
was devastated. Sima Rui, the royal family of Jin,
established the Eastern Jin Dynasty in Jianye, and
a large number of princes, nobles and rich families
crossed the Yangtze River to avoid chaos and pro-
tect themselves [6]. At the end of the Northern Song
Dynasty, “Jingkang change” took place, and Zhao
Gou, the royal family of song, moved to Lin’an to
establish the Southern Song Dynasty. According to
historical records, “people from all directions gather
in two Zhejiang provinces, a hundred times as often.”
A large number of people from the Central Plains
moved south to Huizhou and Jianghuai areas [7].
The migration of the northern population settled in
Huizhou and mingled with the aborigines, resulting
in a large number of traditional villages in Huizhou
and gradually developed [8—10]. At the same time,
several times of “dress south” brought not only the
increase of population, but also the spiritual content
of the traditional culture and ideology which had been
inherited for a long time and accumulated in the Cen-
tral Plains, which played a guiding and reference role
in the development of the clan culture in Huizhou
[11].

Feudal land ownership and self-sufficient small-
scale peasant economy are the main reasons why
Huizhou traditional villages are deeply influenced
by clan culture. During the northern and South-
ern Dynasties, the northern part of China was in a
state of war for a long time. State taxes are guaran-
teed. Emperor Xiaowen of the Northern Wei Dynasty
issued the land distribution order, which stipulated
that all the land owned by the emperor should be dis-
tributed to the farmers, and the farmers should pay

taxes to the emperor and undertake certain military
forces. Before the middle of Tang Dynasty, equal field
system was adopted. In this feudal mode of produc-
tion, generations of farmers are bound to a fixed small
piece of land, farming has become their way of life. In
this way, clan members with blood relationship live
together and help each other, forming clan culture.
Huizhou, with a long history, with the acceleration
of urbanization, traditional villages are disappearing
[12]. Combined with big data technology, we can
develop traditional culture in a new round.

2. Big data collection of village information
2.1. Overview of big data in traditional villages

The investigation and research of traditional vil-
lages in China started late, while big data, as a new
concept emerging in recent years, and has few prac-
tical case studies in the field of village protection.
Although there are some researches based on big
data perspective in China, most of them stay at the
stage of theoretical research. At the 2014 “national
ancient village experience exchange conference and
the fourth China ancient village protection and devel-
opment seminar”’, experts at the conference put
forward new ideas on the protection and inheritance
of ancient villages in the era of big data [13]. This
paper discusses how the cloud service platform of
ancient villages in the era of big data makes the
protection of ancient villages alive, and expounds
the significance of the protection of ancient villages;
some scholars put forward the role of big data in the
protection of ancient villages, and how to face the
old villages with big data in the protection and inher-
itance. Taking the Pearl River Delta as an example, the
collection and processing methods of planning data
in the process of village planning are analyzed. From
the perspective of thinking methods and technology
application, big data provides a better resource and
data base for village planning.

At present, there are a lot of big data research in the
field of urban planning in China, most of which are
the application of urban historical blocks. The main
reason is that the way of getting big data is more
diversified and comprehensive, the city has a high
degree of population aggregation, large database and
rich database.

The protection and development of ancient vil-
lages in China take rural tourism as an opportunity.
More and more people begin to realize the impor-
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tance and protection significance of ancient villages.
Since 2000, urban planning scholars have taken more
and more comprehensive factors into account in the
study of village protection and development. From
economics, architecture, geography and other dis-
ciplines, they have conducted a comprehensive and
in-depth analysis and Research on the protection
methods, protection values and development and uti-
lization of traditional villages

2.2. The specific application of network data in
the protection and renewal of traditional
villages

Through the source of big data, big data can be
divided into traditional data and network data. The
collection and processing of traditional data mainly
includes field survey, interview questionnaire, shoot-
ing records and other methods. Finally, collect and
implement village topographic map, map and other
methods to become spatial planning data. Traditional
data is commonly used in village protection and
updating. This section mainly introduces the appli-
cation of network data in the protection and update
of traditional villages.

The network data selected by the research insti-
tute are mainly from Ctrip, Dianping and Sina Weibo.
Specific crawling data can be divided into POI data
and text data.

Interest point data is usually converted into inter-
est point data, also known as information point data.
Scenic spots, government agencies, companies, shop-
ping malls and restaurants on the electronic map are
POI data.

Text data refers to data that cannot participate in the
operation, such as English letters, Chinese characters,
etc. The text data of this crawl mainly comes from
reviews, Ctrip and Sina Weibo.

The captured network data is the text data reflecting
the evaluation of a village in Huizhou and the POI
data with spatial geographical coordinates.

The POI data collected in this paper is mainly the
spatial point data and popular comments of merchants
and the login point data of tourists in Sina Weibo.
Famous tourist attractions are regarded as. The spa-
tial point of interest data of tourists and enterprises
can be used. The spatial distribution and thermal con-
centration of human social activities are analyzed to
provide data basis for planning designers.

POI data is usually represented as point data. Point
data generally refers to the data set with geographic
coordinate information. The process is as follows:

public static IEnumerable<string> GetArticleKeywords(string objStr)

var idf = new TfidfExtractor();
return idf.ExtractTags(objStr, 18, Constants

}

Fig. 1. Text segmentation code.

a large number of coordinate information data sets
contained in the web page can be collected, public
comments and micro blog data can be collected, part
of vacancy information and useless information can
be eliminated, and the coordinate data sets with lati-
tude as latitude and longitude as LNG can be obtained
by writing rules through the locomotive collector or
using Python to write connection code.

The text materials collected in this paper are com-
ments of Longchuan village residents and travel notes
of Ctrip. By writing the collection rules of locomo-
tive, the text data is obtained and processed by using
the function of jiebar loading package in Python plat-
form.

First, load the jiebar language toolkit on the python
platform. Manually load the dictionary by loading it
in the word segmentation toolkit.

The second step is participle. Participle is to divide
a sentence into recognizable phrases. After using
readtable to write the collected travel notes to the
R language platform, we use Jieba participle (Fig. 1)
to segment the comments and travel notes, and sort
the phrases from high to low.

The last step is to eliminate the related useless
words. Words that we, ourselves, and others are
more extensive or have no obvious reference can be
removed. The frequency of the remaining words is
calculated. This is the basis of subsequent analysis.

POI data appears on the spatial graph in the form
of points, which is represented by the aggregation
of data object points in the space. In this study, POI
data were analyzed by thermal analysis and density
analysis in spatial analysis.

Thermal analysis is a simple spatial clustering
analysis. The specific operation process is to use
the powermap package loading function of Excel.
The preprocessed POI data with geographic location
information is imported into powermap in the form
of table, and the spatial aggregation degree of POI
point data on the map is represented by color through
plug-in electronic map. Divide the latitude and longi-
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Table 1
Statistical data

Latitude Longitude
1 30.2626262 118.36669
2 29.9999999 118.56321
3 29.90441 118.5823
4 29.90435 118.6495
5 29.926703 118.6495
6 29.926888 118.287331
7 29.926618 118.289072
8 29.923785 118.285834
9 29.921802 118.286106
10 29.922971 118.286046
11 29.923046 118.285468
12 29.923046 118.286239
13 29.922797 118.28626

Fig. 1. Thermal agglomeration of POI data in power map.

tude data (Table 1) in POI data into two columns. All
data is selected and the plug-in powermap is started.
POI data will appear on the map as points. Select
“Heatmap” and you can see the aggregation of POI
data in space (Fig. 2). In this study, micro blog sign in
data can also use thermal analysis method to identify
the hot spots of urban population aggregation. The
coincidence of several points on the map shows that
the population concentration in this area is relatively
high, while the population concentration is relatively
low.

Density analysis is a common analysis method in
GIS space. The principle of point density analysis is
to define an area around each point data and add the
number of points of interest in the area. Then the data
density is obtained by taking the number of points in
the range as the numerator and the area in the range
as the denominator. In this study, the village area of
Longchuan administrative village is the denominator,
and the POI data is the numerator. Point density is

analyzed. The spatial aggregation degree of a certain
kind of target can be known. Point density is ana-
lyzed, and the distribution of commercial and service
facilities in urban space can be obtained.

Word frequency analysis refers to the frequency of
keyword phrases in crawling text data to perceive the
public’s cognition of the region. By using word seg-
mentation technology to eliminate high-frequency
meaningless phrases, the word frequency with com-
ment tendency (good scenery, good water quality,
etc.) is calculated. The text data used in this paper
are Ctrip’s travel notes and comments on the public
comment network. Through the analysis of high-
frequency vocabulary and low-frequency vocabulary
of public cognition, we can know the satisfaction and
cognition degree of the masses to the village.

Co-occurrence analysis is to select representative
words on R platform, set phrase vector, and analyze
the most closely related words. Different from word
frequency analysis, co-occurrence analysis clusters
some high-frequency words to observe the relevance
of scenic representative words, so as to understand
the image of the village in the public.

This chapter mainly introduces the role of big data
in village protection and update, focusing on the role
of network data in traditional village protection and
update: providing a variety of data; assisting pub-
lic participation; assisting social research. Then it
introduces the POI data and text data that need to
be collected in this study, and describes the specific
process of data collection, processing and analysis in
detail, so as to prepare for the next step of analysis.

3. The way to improve the development and
utilization level of Huizhou traditional
village cultural resources in the era of big
data

Historical and cultural cities have been strength-
ened. The cultural resources excavation and cultural
ecology of historical and cultural blocks and ethnic
towns are protected as a whole. Excellent traditional
culture is inherited and carried forward. The develop-
ment of local characteristic culture is promoted. The
cultural memory of the city is preserved. Whether
from the perspective of protecting the existing cul-
tural heritage of traditional villages, or from the
perspective of mining the contemporary value of tra-
ditional cultural heritage. In the context of big data,
digital technology support and platform development
to break through the development and utilization
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Fig. 2. Big data applied to Huizhou cultural resources framework.

level of traditional village cultural resources should
be fully relied on [13]. Huizhou traditional vil-
lages are the precious heritage of Huizhou history
and culture. In the era of big data, the concept
of openness, equality, cooperation and sharing is
adhered to. The development and utilization level
of Huizhou traditional village cultural resources can
be comprehensively improved from the following
aspects:

3.1. Using big data thinking to open digital
protection and inheritance work

The traditional village culture of Huizhou is rich
in human concept and harmonious culture, which has
good practical value. In the era of big data, through the
Internet+technology platform, a social public cultural
service cloud platform with the theme of Huizhou tra-
ditional village culture, which covers all aspects and
is accessed by multiple terminals, is built. All the cul-
tural resources of traditional villages in Huizhou are
putinto the digital network in various ways, placed on
the cloud platform, open to the society, and let the tra-
ditional village culture come out from the historical
depth and regional scope. Let the public really know
and understand, and can enjoy the service of cul-
tural resources of Huizhou traditional villages at any
time, appreciate the traditional culture of Huizhou,
participate in the interaction of traditional culture of
Huizhou villages, so as to truly protect and inherit the
traditional villages of Huizhou. Through the cloud

platform, we actively explore the “smart” service
transformation path to realize the cultural resources
of traditional villages in Huizhou, to provide digital
cultural services for the public, and to provide content
resources services for more cultural and art creators.

The information of Huizhou cultural resources can
be obtained from different ways. Figure 2 shows the
basic framework of applying big data to Huizhou cul-
tural resources. The information of Huizhou cultural
resources can be collected from resource sharing,
and use big data analysis to better mine and apply
the information of Huizhou cultural resources. At the
same time, mining and summarizing all the relevant
information of Huizhou cultural resources, transmit-
ting it to the data management center, integrating
the data resources, then reasonably distributing the
digital resources according to the characteristics of
Huizhou cultural resources, and finally applying the
data of Huizhou cultural resources to the research of
culture and art field, promotion, inheritance and other
applications according to different needs.

In the construction of Huizhou cultural resources
data management platform, first of all, it is nec-
essary to summarize all kinds of Huizhou cultural
resources data and resources, including books, col-
lections, intangible cultural heritage materials and
various kinds of artificial recommendations and other
information, then through the digital transformation
platform, it is transformed into data, and unified
scheduling through the data management platform.
Intangible cultural resource management platform
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includes data co construction, sharing, data repre-
sentation and modeling, data mining, data analysis,
data collection, data sorting, data classification and
cloud platform and other related functions and sub
modules. After a series of data collation, using the
designed mobile Internet software, the platform infor-
mation can be an important data for cultural research
according to the relevant content of customers’
mobile search. It can also be promoted as graph-
ics, images, news, etc. to increase people’s sense of
national identity, enhance cultural self-confidence,
so that everyone can become a contributor to cul-
tural heritage. Figure 3 shows the basic framework of
intangible cultural resources data management plat-
form

Using big data technology for application and
decision-making, data analysis is the top priority. It
can better understand people’s demand for Huizhou
cultural resources, so as to better apply and inherit
valuable document resources. Data analysis platform
can be roughly divided into data integration, data stor-
age, data calculation, data analysis and result display
and interpretation.

Data integration is an important part of data devel-
opment, which can collect many resources to make
it data, including relational database data extraction,
real-time data collection, file data collection, database
real-time replication, etc. The collected data should
be stored to make it easier to extract. Data storage
includes data mart and data warehouse. After data
storage, data can be retrieved at any time for cal-
culation. Calculation data is the key of the whole
big data application, which includes batch calcula-
tion, flow calculation, content calculation and query
calculation. These calculations can reasonably push
Huizhou cultural resource information according to
user demand or market demand. To promote the
rapid development of intangible cultural undertak-
ings, data mining is particularly important. After data
calculation, reasonable analysis is required, that is,
descriptive analysis, predictive analysis and in-depth
data analysis are carried out through data mining
algorithms. These effective data calculations are the
premise of displaying results, decision support and
other mining applications. Finally, it is necessary
to display the results of computation and mining in
mobile or multimedia. The forms of display are vari-
ous, which can be summarized as visual display and
result interpretation. Data analysis and its platform
construction are the difficulties and key points of the
whole system, and the most important part of min-
ing intangible cultural heritage resources. Figure 4

> uizhou Cultura
trmsn s | library [ museum —_—
Huizhou Cultural Resource

h A

Digital transformation platform

Dt saing nd o cnstrctionlatorn

Digital transformation

y.

Rational distribution v

of digital resources
3 Huizhou Cultural Application
l(u%tuul swdm. — . e

Fig. 3. Basic framework of data management platform.

Data Relational Faﬁi d?ta File da‘ta Datall:!ase. fact
integration fatabase i collection replication
data storage data mart data
warehouse
Data Batch Flow Content Query
R Data mining algorithms
Data analysis (descriptive analysis, predictive
analysis, depth data analysis, etc.)

Results display Visual display and result interpretation

and interpretation

Fig. 4. Basic framework of data analysis platform.

is the basic frame diagram of data analysis platform
construction.

Using big data technology to mine Huizhou cul-
tural resources, first of all, through the collection
and management of the original data to prepare for
the subsequent calculation, after the data prepara-
tion, the data is processed to make it data-based,
mining its potential applications. Through the opera-
tion mode of platform design, the data of Huizhou
cultural resources are interpreted to form system-
atic knowledge. Through the original knowledge and
characteristics, it can be better used. Figure 5 shows
the specific implementation process of Huizhou cul-
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Fig. 5. The implementation process of cultural resources mining in Huizhou.

tural resources mining, in which the links of mining,
interpretation, application and preparation are inter-
connected. Therefore, some data in the preparation
stage can be directly applied to other links as required.
If some data of other links are not satisfied with
the processing, they can be reprocessed and applied
again. The integrated process can make the data more
valuable and more effective.

It is a systematic project to apply big data technol-
ogy to the utilization of cultural resources in Huizhou.
It is a multidisciplinary research and innovation in
culture, art, informatics, communication and other
fields. Using data management and analysis platform
to protect, inherit and utilize cultural resources, new
ideas and means are developed in the development of
information technology and cultural communication
innovation. According to the design concept of this
paper, we can find out more applications of Huizhou
cultural resources, and provide more effective tech-
nical support and decision support for the research of
“digital cultural integration”.

4. Experiment and results

The methods, results and efficiency of data analysis
are very important, which are related to the accuracy
of the system and the effectiveness of the application
value.

In the process of data collection of Huizhou cul-
tural resources, the sources of information can be
divided into many different ways, including informa-
tion collected and disseminated in traditional ways,
such as intangible cultural heritage resources or
areas where inheritors are located, on-site archives

such as cultural centers, libraries or museums,
information released by traditional media such as
television broadcasting, newspapers and magazines.
There are also information that is transmitted and
preserved by new media, such as web pages, elec-
tronic databases, Huizhou cultural resources website,
micro-blog, WeChat official account, forum, social
platform, etc. These information have different char-
acteristics of isomorphism and isomerism, as well
as different attributes of structured, unstructured or
semi-structured, which need to be processed by dif-
ferent data processing methods. In addition, there are
many kinds of cultural resources in Huizhou, each
of which has its own unique characteristics and key
words. In addition to the relevant information found
through the above ways, we should also find histori-
cal books or related collection materials. Collect the
historical background, development genes, national
characteristics, etc. related to intangible cultural her-
itage resources, and collect more keywords, including
dynasties, years, relevant figures, roles, classifica-
tions and other surrounding words, so as to improve
the integrity of data and ensure the effectiveness and
greater efficiency of subsequent data processing and
analysis.

Remember that the collection of all Huizhou
cultural resources we want to represent is D =
{di,dp,ds,--- ,dy}, and the set of words in all
Huizhou cultural resources (also known as the dic-
tionary) is T = {t1, 12,3, - - - , IN}.

Item j of Huizhou cultural resources is expressed
asdj = {wlj, waj, W3j, -, wnj}, where wy j rep-
resents the weight of the first word t; in Huizhou
Cultural Resources j, and the larger the value is, the
more important it is; other vectors are interpreted
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similarly. In order to represent the j item of Huizhou
Cultural Resources d;, the key is to calculate the value
of each component in the d;. If the word t; appears in
item j of Huizhou cultural resources, the value of wy ;
is 1; if t; does not appear in item j of Huizhou cultural
resources, the value of wy j is 0, and the number of
times that the word t; appears in item j of Huizhou
cultural resources can also be selected as wy;:

N
TF — IDF(, d;j) = TF (1, d;) - log - (1

Among them, TF(t, d;) is the number of occur-
rences of the k word in Huizhou Cultural Resources j,
and ng is the number of articles including the k word
in all Huizhou cultural resources. Finally, the weight
of the k word in the item Huizhou Cultural Resources
j is obtained by the following formula:

TF — IDF(t, d;)
\/Z‘Ql TF — IDF (1, d;)?

Let N(u) be the set of cultural resources that user
u likes, and N(v) be the set of resources that user v
likes. To calculate the similarity between u and v, use
Jaccard formula:

@)

Wk, j =

TF — IDF(t, d,))

W, j = = 3)
\/Zs:l TF — IDF (1, d})?
Cosine similarity:
IN@u) N N(©)|
= 7 4
P = NG UNQ)] @

Suppose there are four users: A, B, C, D; there are
five items: a,b,c,d, e. The relationship between users
and items (users like items) is as follows:

o = _IN@ NN )
VIN@IT > [N)]

Data processing based on data collection, data
analysis and other technologies is the key technology
research of big data technology applied in Huizhou
cultural resources mining.

In this paper, data simulation is used to carry out the
experiment of cultural resources mining in Huizhou.
Through data collection, analysis, modeling, calcu-
lation and other processes, the final conclusion is
reached.

First of all, the key words should be collected.
This paper takes the clan, Huizhou opera and silk
as examples. Through all kinds of books, film and
television works, museums, web information and
cultural resources directory, crawling and collecting

Table 2
Big data analysis results
Probability Keywords
term History Character Story Effect Works Total

Patriarchal clan  0.36 0.40 021 023 058 020
Anhui Opera 0.34 0.50 046 032 046 032

Silk 0.30 0.33 032 056 0.68 0.48
Table 3
Traditional data analysis results
Probability Keywords
term History Character Story Effect Works Total

Patriarchal clan  0.26 0.35
Anhui Opera 0.24 0.45
Silk 0.26 0.34

020 0.19 035 023
035 022 030 044
029 045 054 049

0.7

Methods of
this paper

02}

traditional
method

0.1
0 2 4 6 8§ 10 12 14 16

Time (s)

Fig. 6. Analysis results.

their keywords, using the existing digital conversion
technology, data conversion and storage. In the data
simulation, 100 volunteers were randomly selected
to participate in the experiment. The data analysis
formula proposed in this paper was used for calcula-
tion and comparison with the traditional data analysis.
Finally, the results of Tables 2 and 3 are obtained by
calculation.

According to Tables 2 and 3, the analysis results
are obtained by binary semantic fitting, as shown in
Fig. 6.

The data analysis method proposed in this paper is
used and the frequency of searching specific works
in clan culture is 0.58. The frequency of searching
characters is 0.50, and the frequency of searching spe-
cific works in silk is 0.68. Compared with traditional
data processing methods, the error is large and the
accuracy is low.



L. Gang et al. / The impact of COVID-19 on the protection of rural traditional village 8693

5. Conclusion

Huizhou traditional villages are the embodiment
of traditional culture and the sustenance of nostal-
gia. During the period of COVID-19, the epidemic
prevention work in rural areas was carried out in a
jealous way. From the perspective of big data, actively
promote the construction of traditional village level
big data platform. The content innovation of cul-
tural resources has been deepened. In the protection
phase of COVID-19, data resources are fully utilized.
The formation and development of the new indus-
trial chain is promoted, and the development path
of Huizhou traditional villages is explored with the
concept of open sharing. The continuation of contem-
porary emotion is the best way for the public to “look
at mountains, water and nostalgia”, and it is also the
permanent connection of traditional culture.
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