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Relying on the development of cultural tourism resources and the development of cultural tourism industry to achieve regional
industrial revitalization is an important way of implementing postdisaster reconstruction in areas suffering from major natural
disasters. To this end, this article proposes a local cultural IP development and cultural creative design method based on big data
and the Internet of +ings to explore new ideas for postdisaster reconstruction in such areas. First, we collect traditional and
modern cultural element data and carry out data cleaning and processing through the Internet of +ings. Second, we use data
mining to perform multilayer collaborative processing on regional cultural data based on ontology modeling and tensor de-
composition. Based on our approach, local cultural categories can be effectively screened and filtered out. Finally, we establish a
cultural IP development model based on the Internet of +ings and verify the validity and applicability of the model through
system testing and simulation analysis.

1. Introduction

+e deep integration and development of cultural tourism
have become a major national strategy in the new era [1].
Culture is the soul of tourism, and tourism is an important
carrier of culture. From the perspective of theory and in-
dustrial practice of culture and tourism research, the simple
development and utilization of cultural resources and tourism
resources are no longer adapted to the current development
trend of the world’s cultural tourism industry [2]. Since the
1970s, the in-depth involvement of multiple disciplines and
industries represented by management, culture, history, ge-
ography, sociology, political science, and economics has made
significant development in cultural and tourism industry
[3, 4]. Since the 21st century, “promoting tourism with
culture, excelling culture with tourism, and integrating cul-
ture and tourism” has become an important trend in the
development of global cultural tourism industry [5].

It is important to effectively coordinate the development
of national cultural undertakings, cultural industries, and

tourism and effectively improve the country’s cultural soft
power and influence [6, 7]. +e research on cultural tourism
resources in western academia mainly focuses on the con-
stituent elements of cultural tourism resources and their
utilization and development. In the aspect of research on the
constituent elements of cultural tourism resources, Robert
Dodo explained the relationship between the elements of
Ashanti cultural resources and the perception and utilization
of resources from the perspectives of cultural geography and
cultural anthropology [8]. +omas F King proposed that the
evaluation of influence elements of American “cultural re-
sources” should not be limited to archaeological sites or
historical buildings, but more widely, effective methods
should be used to use more diverse evaluation dimensions
[9]. +ese methods should be used while determining
whether a project is implemented or not by considering its
impact on cultural resources in accordance with relevant
laws and regulations [10]. With the continuous increase in
people’s leisure time and the vigorous development of
tourism, the integration of cultural industry and the tourism
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industry continued to deepen. Some scholars have put
forward their own views on this deepening of ties between
these two industries. Wiener [11] compared and observed
the development trends of the cultural industry and tourism
in the United States and pointed out that cultural tourism’s
resources are a key element in strengthening the cooperation
between these two industries to cultivate mutually beneficial
new markets. Relying on the development of cultural
tourism resources and the development of cultural tourism
industry to achieve regional industrial revitalization is one of
the important ways to implement postdisaster reconstruc-
tion in areas suffering from major natural disasters [12]. +e
postdisaster reconstruction in different regions of the world
contains government practices in the development of local
cultural tourism resources. More and more regions suffering
from natural disasters are developing the cultural tourism
industry by designing local cultural tourism resources to
revitalize the local economy, politics, society, and culture
[13, 14]. As a whole, the rational development of local
cultural tourism resources can produce better economic and
social benefits to the disaster-stricken areas.

For this purpose, governments at all levels mobilize the
available forces by performing their own functions to guide
and promote the rational and efficient development of local
cultural tourism resources and the healthy development of
cultural tourism industry from different perspectives [15].
+e major contributions of this paper are as follows:

(i) We propose a local cultural IP development and
cultural creative design method based on big data
and the Internet of +ings to explore new ideas for
postdisaster reconstruction in areas suffering from
natural disasters.

(ii) We evaluated our work comprehensively by per-
forming experimental results. +ese results justify
the validity and efficiency of our work.

+e rest of this paper is organized as follows. In Section
2, we discuss an overview of related research on the Internet
of+ings and local cultural IP development. In Section 3, we
discuss the classification and selection process of local
cultural data based on data mining. In Section 4, we discuss
the applicability of the model and the comparative testing
process. Finally, we discuss the limitations of this article and
future research prospects in Section 5.

2. Related Search

In this section, first we provide a comprehensive literature
overview on the Internet of +ings followed by local cultural
IP development. +e presentation of literature review on
Internet of +ings lays a solid basis for the justification of
using it for local cultural IP development.

2.1. Internet of *ings Technology. +e Internet of +ings
(IoT) edges the gap between real-world and virtual world by
connecting physical world devices with the Internet. For
example, connecting radio, television, microwave, and
similar devices with the Internet enable all ordinary devices

to exchange their data [16, 17]. +e Internet of +ings is
generally a wireless network, but because everyone is
around, there can be as many as one thousand to five
thousand Internet of +ings devices, so the Internet of
+ings system may contain 500 to 1,000 trillion Internet of
+ings devices. In the Internet of +ings system, everyone
can use electronic tags to connect real objects to the network,
and in the Internet of +ings system, owners can find out
their specific locations. Central computers for the Internet of
+ings can be used to centrally manage and control
equipment and personnel and can also remotely control
related equipment in the home and can also perform lo-
cation search and item antitheft and so on, similar to an
automated operating system, and less through mobile
phones, the data can be integrated into big data to realize the
connection between objects and objects [18, 19]. In the
perception layer, if we need to obtain information about
items in the Internet of +ings system, we need to read the
relevant tags attached to the items through a reader. +e
privacy of tag data will lead to the leakage of key information
of the entire network which has a devastating impact.
+erefore, label privacy is one of the important objects for
privacy protection in the Internet of +ings [20]. Privacy
includes information privacy and location privacy. Infor-
mation privacy means that an attacker cannot obtain private
information such as the identity of the tag and the reader and
other information related to the user of the tag or the reader
[21].

2.2.LocalCultural IPDevelopment. In a broad sense, cultural
tourism as an activity experience for people has existed in
ancient times. Since the 1980s, cultural tourism has become
an important part of the international tourism market
[22, 23]. From the perspective of the resource itself,
according to the interpretation of the “Modern Chinese
Dictionary,” resource is a natural source of production and
living materials and is the basis for human survival and
social development. Marx also pointed out that “Labor and
land are the two primitive forming elements of wealth.”
Engels believed that the creation of wealth requires materials
provided by nature and the transformation of human labor,
both of which are indispensable. It can be seen that resources
refer to substances or materials formed in nature that can be
used for human survival and social development. From the
perspective of application field, cultural tourism resources,
as the name suggests, are the resources used in the cultural
tourism field, which can be regarded as natural, cultural, and
social resources used in the “cultural creation” behavior of
the tourism business main body [24, 25].

From the perspective of resource attributes, cultural
tourism resources have the dual nature of both cultural
resources and tourism resources [26, 27]. From the per-
spective of cultural resources, cultural resources include
various resources that people can use in cultural production
or activities. Cultural tourism activities from the subject
“cultural creation” to the object “cultural consumption” all
contain the characteristics of cultural resources. +e dif-
ference between cultural tourism resources and cultural
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resources lies in the application of the subject of “cultural
production” in the tourism field. From the perspective of
tourism resources, foreign countries call tourism resources
tourism attractions, that is, “any natural, humanistic object,
or other factors that can attract tourists to generate tourism
motives andmay be used to develop tourism activities can be
called tourism attractions [28]. +erefore, the difference
between cultural tourism resources and tourism resources is
that they can satisfy tourists’ pursuit of cultural knowledge
and spiritual level to a greater extent and can bring certain
economic, social, and cultural benefits to tourist destinations
[29]. +e “postdisaster” discussed in this article is a broad
concept. After the occurrence of natural disasters in the
sense of time and space, the impact of natural disasters on
Beichuan society, economy, and culture is the state to be
reconstructed as shown by the industrial foundation, local
culture, and residents’ social psychology. Based on this, this
article intends to analyze and discuss the development of
local cultural IP and the design of cultural creation from the
perspective of the development of local cultural tourism
resources after the disaster [30].

3. Classification and Screening Process of Local
Cultural Data Based on Data Mining

In the process of using machine learning methods to classify
cultural data, data preprocessing is an important pre-
processing stage, which has an important impact on the
back-end classification results. Data preprocessing can
transform the initial problem from high-dimensional space
to low-dimensional space, thereby reducing computational
complexity and improving classification efficiency. Corre-
spondingly, it can eliminate irrelevant or redundant features,
prevent the classifier from overfitting, and enhance the
quality of the classification algorithm [31].

MultiSURF is an algorithm based on Relief. It is an
algorithm that judges the importance of elements by
weighting them. Each feature is assigned a different weight
according to the degree of association between each at-
tribute and class label, where the weight is less than the
setting the elements of the threshold value which will be
deleted. MultiSURF pseudocode is given in Figure 1. First,
the operator randomly selects a sample of R, from the
training set, and then searches for nearest neighbor samples
of the same category as R and nearest neighbor samples of
different categories from R [32]. It is worth noting that
MultiSURF uses the boundary value Tear to determine
which instances will be regarded as neighbors, R is the
average pairwise distance between other instances, and a is
the cost between the target instance R and all other in-
stances. +e pseudocode flow chart of the MultiSURF al-
gorithm is shown in Figure 2.

+e MultiSURF algorithm is very efficient and does not
interfere with the data type. It assigns different weights based
on the performance of a single feature in the calculation
phase to identify the category and then uses the set weight
threshold to select a feature subset:

g
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However, in practical problems, a single feature usually
cannot effectively classify categories. Correspondingly, the
algorithm does not consider the correlation between fea-
tures. +erefore, the downside of the algorithm is that it
cannot eliminate redundant features well.
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Since redundant features do not increase data infor-
mation, they can affect the confidence of model classifica-
tion, and the effect of redundant features will also be
superimposed on the model, making the model effect worse.

Genetic algorithm is one of the most advanced algo-
rithms for classification and screening. It is a type of the
search heuristic method, inspired by Charles Darwin’s
theory of natural evolution, reflecting the process of natural
selection. +e process of natural selection is to select the
most suitable individual from the population. +e offspring
continuously produced in this process will inherit some of
the characteristics of the parents and add some character-
istics to the next generation.
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If parents have better adaptability, their offspring may be
stronger than their parents and have a better chance of
survival. +is process will be repeated continuously, and
finally, the most suitable generation will be found. In this
process, as in the case of biological evolution, it has a
mechanism to select suitable chromosomes in each gener-
ation. In order to simulate the evolutionary process, the
selected chromosomes undergo genetic operations, such as
crossover and mutation, and finally select the most suitable
individuals for reproduction. In order to produce the next
generation of offspring, this concept can be used to search
for problems, that is, to prepare a set of solutions to the
problem and select the best solution from it.
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,
zfr
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+e fitness function determines the survivability of an
individual (the ability of an individual to compete with other
individuals). Each individual will get a fitness value through
calculation, and the probability of an individual being se-
lected for reproduction is based on its fitness score.+emain
purpose of the selection phase is to select the most suitable
individuals and let them pass their genes to the next gen-
eration. Figure 1 shows the algorithm flow of the local
cultural IP development model based on data mining.

A pair of individuals (parents) is selected based on their
fitness scores. Individuals with higher scores have more
chances to be selected for reproduction. Crossover is the
most important stage in the genetic algorithm. For each pair
of parents to mate, an exchange point needs to be randomly
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selected from the genes for exchange. Offspring are created
by exchanging parental genes until the exchange point is
reached, and then new offspring are added to the population.

E Xn+1|Jn( ≠E Xn+1|Jn − Yn( . (5)

In some of the new offspring formed, some of their genes
may be mutated with low random probability. +is means
that certain bits in the chromosome can be flipped, and the
main purpose of mutation is to maintain the diversity within
the population and prevent premature fusion. As the al-
gorithm continues to repeat, if the population has converged
(the algorithm does not produce offspring that are signifi-
cantly different from the previous generation), the algorithm
terminates.
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k
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As a search heuristic algorithm for solving optimization,
the genetic algorithm is one of evolutionary algorithms.
When the number of iterations of GA continues to increase,
the overall fitness value of each generation will gradually
converge to the local optimal solution, so the selected op-
timal feature subset can be obtained. In addition, GA usually
uses the accuracy of the classification learning algorithm as a
fitness function.
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In order to facilitate subsequent experiments to compare
the pros and cons of the three different classifications in the
screening algorithm and to verify the performance of the
MSGA feature selection algorithm proposed in this paper,
we used the three algorithms to select their respective feature
subsets, of which theMultiSURFmethod selected 8 Features,
10 features were selected based on the GA-wrapped method,
and 8 features were selected by MSGA. +e 8 features se-
lected using the MultiSURF feature selection algorithm are
shown in Table 1.

We use the MultiSURF algorithm to sort all the features
and delete some features that are not relevant to the cate-
gory. +e 2 features selected in the first step of random
initialization are used as the initial population.
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Setting the paraments of genetic
algorithm

Start

Setting the constraint conditions of
the test paper

Generating test paper population

Is there an ideal test paper? Do you meet the terminating
conditions?

Yes

Creating a satisfactory test paper

End Yes

No

The number of
iterations + 1

Figure 1: Algorithmic flow of the local cultural IP development model based on data mining.
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Calculate the fitness of an individual, that is, first decode
the individual, and then use the reduced sample set to
calculate the fitness. According to fitness value selection,
crossover and mutation population can be calculated using
the following equation:

∇α �
w − ε∇w(w, α)

L w
∗

(( 
. (9)

We add all the new individuals from the previous step to
the population to form a new population.

4. Applicability and Comparative Test of
Cultural IP Model

In this chapter, we will conduct practical and comparative
tests on the local cultural IP development and cultural and
creative design models based on the Internet of +ings and
data mining established above. +e test will further verify
that the improved MultiSURF combined with the genetic
algorithm can have a more stable and applicable perfor-
mance. We will mainly analyze the scalability and accuracy

Requirements: For each training instance there are a set of feature vectors and category labels

n: number of training samples

a: number of features

Precomputed distance array

for i = 1 to n

#According to Tneari to identify neighbors and find hits and misses

Initialize hit and miss counters h = 0.0 and m = 0.0

for j = 1 to n

if Ri and Rj distance value < Tneari (use distance array judgment) then

if Rj is hit then

h = h + 1 {and mark this instance as hit}

else if Rj is miss then

m = m + 1 {and mark this instance as miss}

end if

end if

end for

#Update feature weight vector W[A]

W [A] = W [A] – diff (A, Ri, H)/(n∗h) + diff (A, Ri, M)/(n∗m)

for all hits and misses
for A = 1 to a

end for
end for

end for
Return feature score vector W the quality of the price feature

Figure 2: MultiSURF algorithm pseudocode flow display diagram.

Table 1: Eight features selected using the MultiSURF feature selection algorithm.

Feature name Feature description
Downlink_avg_acketsize Downstream packet size average
Downlink_acketsize_ar Downstream packet size variance
Downlink_packetsize_pdf_entropy Downstream packet size information
Downlink_rate_packet Downlink packet rate
Downlinkes_rate_bytes Downstream byte rate
Uplink_interval_max Maximum uplink packet arrival time interval
Datalink-avg-packetsize Overall package size average
Datalink_acketsize_var Overall package size variance
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of the algorithm to verify whether the improved algorithm
has good robustness under the Spark cluster.

4.1. Local Cultural IP Development Data Sources. +e
benchmark dataset used in the experiment in this section is
the scoring dataset provided by the Web scope project team.
In this section, the experiment extracts a subdataset con-
taining nearly 20,000 scoring records from the scoring

dataset, according to the principle of random sampling, and
selects 15,000 cultural data as the test set, and its data size is
the same as another score provided by the project team. +e
datasets are comparable.

4.2. Local Cultural IP DevelopmentModel Test. +e collected
data are first classified by the MultiSURF algorithm, and the
final clustering result is 9. +e classification description of
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Figure 3: Clustering results of the MultiSURF algorithm under different k values.
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this algorithm can be divided into 9 categories, namely,
geographical resources, ancient texts, historical relics, ethnic
education, humanities and economics, social customs,
ideology and religion, culture and art, regional news, and
other categories. 9 is the clustering center k of the K-means
algorithm, and the manually classified data are also 9 cat-
egories, indicating that the MultiSURF algorithm classifi-
cation result is correct. +e clustering results of the
MultiSURF algorithm under different k values are shown in
Figure 3.

For the final clustering results, it can be seen from
Figure 3 that the directions of historical cultural relics, social
customs, and so on account for a relatively large proportion,
and the abovementioned directions are considered to have
the potential and value of cultural IP development. In the
economic category, there are documents in the category of
historical relics. +e influence of sample factors on the local
cultural IP development algorithm is shown in Figure 4.

When clustering datasets of the same size, as the number
of points increases, the time consumed by the algorithm
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gradually decreases. +en, perform K-means algorithm
clustering, input the cluster center value as 9, as the initial
cluster center, and obtain the final clustering result. Because
the MultiSURF algorithm determines the clustering center,
there is no need to repeat iterations, and the time consumed
decreases faster. At the same time, as the number of nodes
increases, the workload of a single node is reduced, making
the overall clustering time less and less. +e model per-
formance of the local cultural IP development model under
different k values is shown in Figure 5.

+e larger the expansion ratio is, the more advantageous
the parallel algorithm is. +e speedup comparison result of
the MultiSURF algorithm, K-means, and PSO algorithm is
shown in Figure 6.

It can be seen from Figure 6 that as the number of nodes in
the cluster increases, the utilization of the cluster becomes
higher and higher, but the MultiSURF algorithm increases
faster than the K-means algorithm, indicating that the im-
proved algorithm is suitable for a distributed environment.
Speedup is the ratio of the time required for a single node to the
time required for a cluster of r nodes. However, due to the
limitation of nodes, the speedup ratio cannot be increased
without limit. +e expansion ratio can test the efficiency of
algorithm parallelization. Figure 6 describes the change trend
of the expansion ratio of the K-means algorithm and the
MultiSURF algorithm under the Data2 dataset as the number
of nodes increases. In the same dataset and cluster environ-
ment, the expansion ratio of the K-means algorithm and the
MultiSURF algorithmhas the same trend.+e difference is that
theMultiSURF algorithm is faster than theK-means algorithm
and approaches a certain fixed value, which shows that the
MultiSURF based on Spark algorithm has better scalability.

5. Conclusion

Since the beginning of 21st century, “promoting tourism with
culture, commemorating culture with tourism, and integrating
culture and tourism” has become an important trend in the
development of global cultural tourism industry. +is paper
combines stakeholder theory along with new public service
theory and other related theories, using literature research, field
investigation, case analysis, and other research methods to
analyze the development of different types of cultural tourism
resources before and after the disaster. Limited by the level of
personal research ability and objective reality, this paper still
has some areas to be improved. First, the literature review is not
comprehensive and in-depth, and the materials and data used
in the paper may have lags and limitations. Future research
may further tend to integrate the above research fields to
varying degrees. We will comprehensively use economics,
tourism, cultural studies, management, sociology, and other
multidisciplinary research perspectives and methods, com-
bined with a specific research object for related research.

Data Availability

+e datasets used and/or analyzed during the current study
are available from the corresponding author on reasonable
request.
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