Hindawi

Journal of Electrical and Computer Engineering
Volume 2023, Article ID 9872768, 1 page
https://doi.org/10.1155/2023/9872768

Retraction

@ Hindawi

Retracted: Construction of Tourism Management Engineering
Based on Data Mining Technology

Journal of Electrical and Computer Engineering

Received 19 December 2023; Accepted 19 December 2023; Published 20 December 2023

Copyright © 2023 Journal of Electrical and Computer Engineering. This is an open access article distributed under the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the

original work is properly cited.

This article has been retracted by Hindawi following an
investigation undertaken by the publisher [1]. This in-
vestigation has uncovered evidence of one or more of the
following indicators of systematic manipulation of the
publication process:

(1) Discrepancies in scope

(2) Discrepancies in the description of the research
reported

(3) Discrepancies between the availability of data and
the research described

(4) Inappropriate citations

(5) Incoherent, meaningless and/or irrelevant content
included in the article

(6) Manipulated or compromised peer review

The presence of these indicators undermines our con-
fidence in the integrity of the article’s content and we cannot,
therefore, vouch for its reliability. Please note that this notice
is intended solely to alert readers that the content of this
article is unreliable. We have not investigated whether au-
thors were aware of or involved in the systematic manip-
ulation of the publication process.

Wiley and Hindawi regrets that the usual quality checks
did not identify these issues before publication and have
since put additional measures in place to safeguard research
integrity.

We wish to credit our own Research Integrity and Re-
search Publishing teams and anonymous and named ex-
ternal researchers and research integrity experts for
contributing to this investigation.

The corresponding author, as the representative of all
authors, has been given the opportunity to register their
agreement or disagreement to this retraction. We have kept
a record of any response received.

References

[1] Z. Ma, “Construction of Tourism Management Engineering
Based on Data Mining Technology,” Journal of Electrical and
Computer Engineering, vol. 2022, Article ID 1982462, 11 pages,
2022.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2023/9872768

Hindawi

Journal of Electrical and Computer Engineering
Volume 2022, Article ID 1982462, 11 pages
https://doi.org/10.1155/2022/1982462

Research Article

Q@) Hindaw

Construction of Tourism Management Engineering Based on Data

Mining Technology

Zhichen Ma

College of Marxism, Xi’an Fanyi University, Xi’an, Shaanxi 710105, China

Correspondence should be addressed to Zhichen Ma; mazhichen2014025@xafy.edu.cn

Received 11 April 2022; Revised 30 April 2022; Accepted 7 May 2022; Published 8 June 2022

Academic Editor: Wei Liu

Copyright © 2022 Zhichen Ma. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

In order to improve the construction quality of tourism management projects, this paper applies data mining algorithm to tourism
management, and analyzes the SMOTE algorithm. According to the improvement direction, this paper proposes two improved
algorithms, KM-SMOTE and RM-SMOTE, and uses the clustering algorithm to preprocess the minority data set. Moreover, on
this basis, this paper establishes clusters and obtains cluster centers. The deficiencies of fuzzy positive and negative class
boundaries can be effectively solved by oversampling with the cluster center as the base point, and in the case of appropriately
expanding the reasonable data interpolation method, the area space of boundary interpolation can be shrunk, and the per-
formance of the algorithm can be improved. It can be seen from the simulation test research that the tourism management system
based on data mining proposed in this paper can play an important role in tourism management and effectively promote the

improvement of tourism management efficiency.

1. Introduction

In the context of the rapid development of information
technology, people’s living habits and ways of thinking are
constantly affected by Internet informatization. At the same
time, tourism has become an important flavoring agent in
people’s life and a “new fashion” for people to relieve the
pressure of life and work. At the same time, the number of
tourism companies and the number of tourists also con-
tinued to increase. In this form, the effective application of
big data to tourism management has become an inevitable
trend of tourism development at this stage. In the context of
the development of the tourism market, various new phe-
nomena in the tourism industry emerge one after another.
How to comprehensively collect, organize, improve, su-
pervise, and control the information behind these phe-
nomena is a dilemma facing the tourism industry at this
stage. Moreover, how to deal with the problems behind the
information and improve the tourism market system re-
quires the application of big data in tourism management.
Through the collection and analysis of various problems in
the tourism market through big data, the management

defects of tourism enterprises can be discovered in time, and
the enterprises can better improve service quality and in-
crease benefits in the process of making up for shortcomings
and tapping their own advantages. At the same time, in order
to ensure the service quality of tourism enterprises to meet
the needs of tourists, it is necessary for tourism enterprises to
realize the diversification of services themselves, so as to
steadily enhance their own value.

The application of big data to manage the tourism in-
dustry can effectively collect and summarize information
such as the number of tourists and tourists’ travel pLiter-
atures. Moreover, on the premise of improving the appli-
cation of the corresponding software and performing model
construction and verification, it can ensure that the acquired
data is close to being effective. Through the information
analysis of these near-effective data, the result obtained is the
authenticity data required for the development of tourism
[1]. In addition, tourism enterprises can use this information
to further optimize their management and operations, fa-
cilitate real-time monitoring and detection, and determine
the effective operation results of enterprises, and can also
play a guiding role in the infrastructure of tourist
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destinations [2]. Based on this, the application of big data for
tourism management can greatly promote the development
of tourism, showing good tourism development trends and
diversified structures. On the basis of ensuring the direc-
tionality of tourism services, it can carry out a full range of
services to maximize the realization of tourists’ subconscious
tourism goals, thereby improving the service level of the
tourism industry and keeping tourism management in line
with the pace of social development [3].

The application of big data in the analysis and prediction
of tourism links enables high-quality analysis, prediction
and improvement of tourism links through existing tourism
data and relevant information such as tourists’ needs, so as to
ensure that tourism links meet the actual needs of tourists. In
addition, by applying the relevant principles of statistics, the
tourist information and travel time can be investigated, and
the forecast model of tourist demand can be set according to
the obtained survey results. At this stage, there are mainly
the following ways to predict tourist demand: The first is the
structural model. This model takes the actual needs of
tourists as the premise, and introduces factors that affect the
needs of tourists to set up planning. The second is the trend
extrapolation model. This model mainly refers to the past
tourist demand, so as to effectively predict the future tourist
demand and lay the foundation for future tourism services.
The third is the simulation model. This kind of model ef-
fectively organizes and merges the structural model and the
trend extrapolation model, so as to judge the real situation of
each link of tourism. Therefore, the simulation model is
more consistent with the actual tourism situation. The fourth
is the stereotyped model. This model is based on the ex-
ploration and research of tourism services, to find out the
defects, and to ask experts to answer the existing problems.
The setting of the stereotype model can effectively promote
the further improvement of the tourism industry.

In order to improve the construction effect of tourism
management project, this paper applies data mining algo-
rithm to tourism management, and constructs an intelligent
tourism management model.

2. Related Work

Literature [4] analyzes the impact of advertising on the
demand, pricing and profits of tourism supply chain node
enterprises, establishes three tourism supply chain models,
and finally concludes that the travel operator model is more
effective than the other two models. The pricing strategy and
profit of channel members to make it profitable. Literature
[5] discusses the tourism supply chain cooperation model
between large scenic spots and small scenic spots. The model
structure of the tourism supply chain has experienced the
development process from a simple chain structure, to a
network structure including indirect suppliers, and then to a
new type of tourism supply chain under the background of
the Internet in the new era [6]. Generally speaking, there will
be a core node enterprise in the supply chain, and the core
node enterprise will drive other franchise node enterprises to
realize the continuous value-added of the entire supply chain
through division of labor and cooperation. Literature [7]
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believes that travel agencies have special functions in the
supply chain. They can not only directly contact consumers,
but also act as intermediaries for related enterprises such as
accommodation, catering, transportation, and scenic spots.
This characteristic determines that the travel agency can
control the collection of tourism information, the scheduling
of tourism flow, and the settlement of funds at the same time,
which directly determines that it has the conditions to grow
into a core enterprise in the tourism supply chain [8].
Literature [9] introduced the supply chain model into the
tourism industry, with travel agencies as the main body,
combined with the characteristics of tourism products,
organically integrated the core ideas of supply chains into
the tourism industry, and constructed a tourism supply
chain with travel agencies as the core. Literature [10] believes
that travel agencies should be the central coordinator of the
entire tourism supply chain, connecting tourism supply
companies and tourism consumers, and promoting the
formation of a tourism consumption system. Literature [11]
believes that the tourism supply chain with travel agencies as
the core has brought many problems to the development of
tourism, and it is not in line with the new situation of
tourism development. It discusses and builds a tourism
supply chain with tourist attractions as the core model.
Literature [12] pointed out that in the Internet environment,
it is necessary to build a tourism supply chain model with
scenic spots as the core. Literature [13] believes that the
developing tourism e-commerce website will become the
real core of the tourism supply chain. Literature [14]
combined with the principle of maximizing the perceived
value of tourists, and proposed that the tourism market
dominated by individual tourists should build a tourism
supply chain with network intermediaries as the core.

On the whole, the research on the development strategy
management of tourism enterprises has received more at-
tention. Literature [15] cuts in from the brand strategy
perspective of tourism enterprises, expounds the internal
connection between the core competitiveness and brand
strategy of tourism enterprises, believes that tourism brand
strategy is the core of tourism enterprise development
strategy, and expands the vision of tourism enterprise
strategy research.

From the perspective of marketing, there are two main
aspects to study tourism enterprise management. One is the
analysis of tourism enterprise marketing creative planning
and the analysis of specific marketing methods such as blog
marketing, Weibo marketing, and network marketing in the
context of the current era; the second is to study the process
of tourism enterprise marketing. Exploring solutions to
ethical issues. Literature [16] analyzes the positive role of
blog marketing, and proposes implementation suggestions
for tourism enterprises to use blog as a marketing approach.
Literature [17] pointed out the emergence of immorality in
tourism enterprise marketing, and believed that the primary
problem and key to solving the immorality in tourism en-
terprise marketing activities is to build a tourism enterprise
marketing ethics evaluation model to conduct tourism en-
terprise marketing ethics evaluation. Evaluate. Combined
with the background of the era of big data, literature [18]
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pointed out the new development opportunities of online
marketing for tourism enterprises, which is in line with the
trend of the times.

Literature [19] pointed out the relationship between the
contents of the enterprise management innovation system,
and pointed out that the systematization of research content
and the quantification of methods should be emphasized in
the future. Literature [20] analyzes the influence of
knowledge economy on tourism enterprises in business
management, puts forward innovative strategies for tourism
enterprise management under the environment of knowl-
edge economy, and points out that tourism enterprises must
strengthen the management of tourism enterprises if they
want to achieve greater development in the next century.
Research on knowledge economy, increase the emphasis on
knowledge, information and talents, continuously improve
its comprehensive innovation ability, and adjust manage-
ment strategies. Hou Xueyan innovatively analyzed the
ecological attributes of tourism enterprises, emphasizing
that the implementation of tourism enterprise management
strategies from this perspective should cultivate ecological
concepts and build a tourism enterprise ecological man-
agement operation mechanism. Literature [21] pays atten-
tion to the fact that tourism enterprises should interact with
the internal and external environments in the face of the
current crisis and rebirth, and actively adapt to the envi-
ronment, and then continue to shape the environment or
make effective adjustments. The characteristic management
flexibility will inevitably become the trend of tourism en-
terprise management.

3. Improved Data Mining Algorithm

At present, the research on classification optimization of
imbalanced data mainly focuses on the data level and the
algorithm level, that is, improving the classification algo-
rithm and reconstructing the data. Data reconstruction is
crucial for imbalanced data classification. In particular, the
combination of data reconstruction and classification al-
gorithms has become the mainstream at this stage. Through
the summary and analysis of the research results of im-
balanced data set classification, it is concluded that in the
research of imbalanced data, data reconstruction, that is,
data level research, is very effective.

The KM-SMOTE algorithm is proposed by introducing
the K-means clustering algorithm to preprocess the minority
class and simply modifying the corresponding interpolation
formula.

In the SMOTE algorithm, since each interpolation is
associated with the sample point data and its K nearest
neighbors. Due to the large randomness of the SMOTE
algorithm oversampling interpolation, if the interpolation
result is not ideal, the oversampling operation will blur the
positive and negative class boundaries of the data class.

We need to improve it for the case of fuzzy positive and
negative class boundaries. The clustering algorithm is used to
preprocess the minority class data set, and on this basis, the
cluster is established, the cluster center is obtained, and the
oversampling operation is performed with the cluster center

as the base point, which can effectively solve the shortage of
fuzzy positive and negative class boundaries.

The effect of preprocessing is shown in Figure 1(a). It can
be seen from Figure 1(a) that we use the K-means algorithm
to perform data preprocessing on the minority class, and
obtain three clusters and cluster centers. The three clusters
are ¢,, ¢,, c;. Next, we take cluster: as an example to perform
data oversampling operation, as shown in Figure 1(b).

From Figure 1(b), we can see that through the con-
nection between the cluster center and the data samples in
the cluster, an association is established, and the samples are
synthesized on the connection line between the cluster
center and the data samples in the cluster. The synthesized
samples are always in the clustering area and will not cross
the boundary, which sets the sampling rules for the syn-
thesized samples, which can effectively control the over-
sampling process. A more obvious effect after interpolation
is shown in Figure 1(c).

As can be seen from Figure 1(c), the feature attributes of
the KM-SMOTE algorithm determine its application sig-
nificance. Before interpolation, a judgment operation needs
to be performed on the data, and the synthesized samples
can effectively avoid invalid interpolation, reduce the
probability of blurring the boundaries of positive and
negative classes, and maintain the distribution pattern of
minority data.

3.1. Algorithm Core. The core of the algorithm is mainly
analyzed from three parts: determining the boundary point
of the minority class, judging the dangerous point, and
correcting the oversampling formula.

3.1.1. Determining the Boundary Points of the Minority Class.
For the imbalanced dataset S, it is defined as formula (1):

S={Wpv ) W) oeees W)l (D)

Among them W, is the instance in dataset S and
v; € {1.0,0.0},1<i<m is the class label of W;. P is the
minority class set, v; = 1.0, 1< j <[P, Q is the majority class
set, v, = 0.0,1<1<|Q].

For the minority class instance, it obtains its K nearest
neighbors, and judges the category to which the K nearest
neighbors belong. If there is a majority class, the minority
class is a boundary minority class data sample, which is
included in the boundary data sample set R, and R is
expressed as shown in formula (2):

R={(X09)s (Xsvs)s- oo s (X v} 2)

Among them, X; represents the boundary point in-
stance, and v; is the class label. While recording R, the
minority class instances and the majority class neighbors in
R are recorded in the data sample set T.

3.2. Judging the Danger Point. After clustering the minority
class, it is necessary to judge the number of data samples of
the boundary minority class in the data samples of each
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FIGURE 1: Processing process of data clustering. (a) Preprocessing for a minority class (b) Oversampling of cluster c,. (c) Synthetic samples of

the KM-SMOTE algorithm.
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FiGURE 2: KM-SMOTE oversampling samples.

cluster. If it is greater than 1, the cluster ¢; needs to be judged
again.

It judges the Euclidean distance d,, between the cluster
center u; and the boundary minority class instance X and the
Euclidean distance d,,, between the K nearest neighbors of
the minority class instance X from u; to the majority class
neighbors.

If there is d,; < d,, and the K nearest neighbors of X are
all majority classes, the point X is judged to be a dangerous
point of clustering, the point is deleted, and the clustering
center is recalculated.

After that, it performs and so on until there is no such
situation, and finally determines the clusters and cluster
centers.

3.3. Correcting Oversampling Formula. After preprocessing
the data with the clustering algorithm, oversampling op-
eration needs to be performed. For the improved SMOTE
algorithm, we also need to modify the corresponding
oversampling formula. The two oversampling formulas
mentioned below are introduced in detail.

This article first introduces the oversampling formula
that directly performs the oversampling operation.

Referring to the formula, in the value formula of the
SMOTE algorithm, the oversampling operation is to insert

Record
and
clustering
stage

—L

Interpolation
phase

— —

Classification
and output stage

FiGUre 3: Flowchart of the KM-SMOTE algorithm.

new data based on the selected sample points. Considering
the characteristics of the improved algorithm, the base point
of the oversampling value formula is revised, and the base
point is set as the cluster center of the cluster. Therefore, the
value formula of the KM-SMOTE algorithm is shown in
formula (3) below [22]:

Xy = t; +rand (0, D*(X —u;), i=1,2,...,k (3)

Among them, X, is the newly interpolated sample, u;
is the cluster center, and X is the original sample data in the
cluster where u; is the cluster center. rand (0, 1) represents a
random number between 0 and 1, and k is the number of
clusters.

Formula (3) refers to the SMOTE algorithm. This in-
terpolation method makes the interpolation space too small
and easily leads to overfitting. Therefore, equation (3) is
revised in this paper.

Next, this paper introduces the revised oversampling
operation formula.

For the oversampling formula of the KM-SMOTE al-
gorithm, this paper considers the Euclidean distance from
the cluster center to each cluster data sample, and obtains the
maximum Euclidean distance.

The set of Euclidean distances from the cluster center u;
of cluster c; to each data point in the cluster is D, then D is
expressed as formula (4):
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D= {dupil > dupiz > dupi3 seeeeens } (4)

Among them, d,,; represents the Euclidean distance,
1 <i<k represents the number of clusters, and j represents
the number of data sample points in cluster i. After
obtaining the Euclidean distance, the maximum Euclidean

distance D, is taken, and the relevant formula is shown in
the following (5):
Dmax = MAX{dupip dupiZ’ dupi3’ ...... } (5)

After the maximum Euclidean distance is obtained, the
relationship between the Euclidean distance d,, , ,; between the
judged cluster center and the data sample point X and the
maximum Euclidean distance is determined. Moreover, the
multiples H;; of the data sample d,;; and the maximum
Euclideandistance D, are calculated, as shown in formula (6):

Hy = ©
uptj

Taking an integer for Hj; is shown in formula (7) below:
H =[H,]. (7)

The new interpolation formula obtained is shown in
formula (8):

Xpew =t +1and (0, H) (X —w;), i=12,....,k.  (8)
Among them, X, is the newly interpolated sample, u;
is the cluster center, X is the original sample data in the
cluster with u; as the center, and rand (0, H) represents a
random number between 0 and H.
From Figure 2, we can see that we extend the interpo-
lation range of the oversampling algorithm within the

cluster, and the range is on the extension line between the
cluster center and the data, but it never exceeds the cluster
interval. It can be seen from the algorithm design that the
synthetic samples of the KM-SMOTE algorithm have the
following two characteristics:

(1) All synthetic samples are on the line connecting the
cluster center and the data samples.

(2) All synthetic samples are within the interval of
relevant clusters.

According to the specific content of the above algorithm
description, the process of the KM-SMOTE algorithm is
mainly divided into the following stages: boundary point
determination, clustering, judgment, interpolation, classi-
fication output, etc.

The main flow of the algorithm is shown in Figure 3.

Because the evaluation method of the G-means criterion
depends on two metrics, the accuracy of the classifier to
classify the minority class and the accuracy of the classifier to
classify the majority class. We can express it succinctly with
two values a* and a”.

The classification accuracy of minority class sample is
shown in formula (9):

+ TP

= ) 9
4 TTP+EN ©)

The classification accuracy of the majority class samples
is shown in formula (10):
TN
S 10
? TINTEP (10)
The calculation formula of the overall classification
performance indicator G-means is shown in formula (11):



Journal of Electrical and Computer Engineering

G — means = Va* xa”. (11)

The classification effect of the classifier is evaluated by
the value of G-means. The larger the value, the better the
classification eftect.

The evaluation criteria commonly used in imbalanced
datasets are given below, where the precision is calculated as
shown in formula (12):

TP

e 12
TP + FP (12)

Precision =

The formula represents the ratio of correctly classified
positive samples to all samples classified as positive.

The recall calculation formula is shown in formula (13):

TP

Recall = ——
T TIPYEN

(13)
The formula represents the ratio of correctly classified
positive samples to the actual positive samples.
The calculation of the F value is shown in formula (14):

(1 + ﬁz) x Recall x Precision

: — (14)
B° x Precision + Recall

F - value =

F-value represents the combination of precision and
recall, where = 1. When Recall and Precision tend to the
maximum value at the same time, the value of F-value tends
to the maximum value. The larger the F-value, the better the
classification effect of imbalanced data.

In order to expand the interpolation range of over-
sampling and make the algorithm more applicable, we
design another algorithm.

The design idea of this algorithm is to introduce the idea
of h-dimensional spherical space to limit the interpolation.
In the case of appropriately expanding the reasonable data
interpolation method, the area space of boundary interpo-
lation is reduced to improve the performance of the
algorithm.

The steps of preprocessing data by clustering are shown
in Figure 4(a). After a minority class sample is preprocessed
by the clustering algorithm, three clusters are obtained. The
proposed RM-SMOTE algorithm calculates the Euclidean
distance between the cluster center and the clustered data
samples, and obtains a times the maximum value as the
spherical radius, and performs random interpolation in the
spherical area. Figure 4(b) presents an example result of the
interpolation.

From Figure 4(b), we can see that all synthetic data are
interpolated within the region defined by the set radius.
Moreover, we can see from the figure that the interpolation
does not have certain rules, it is not fixed on the data
connection and extension line, but is randomly distributed
in a spherical body limited by a fixed radius.

This article focuses on the calculation of the maximum
Euclidean distance. u; represents the cluster center of cluster
¢;, and X; represents any data sample in the cluster. In
addition, the number of attributes of the minority data set
sample is E, then the data sample X; can be represented by
attributes, as shown in formula (15):

] Enter the training set M, the nearest
neighbor value K, the fold rate n, and
the number of clusters k
Clustering Training set M
stage
Record the boundary points and
the clustering operations
—— Calculate and record cluster hearts
Cluster correction and determine the
European distance
Find the
radius
The radius d is obtained according to the
European distance and the cluster location
[ ]| Cluster heart and spherical spatial radius
Interpolation Interpolation operation according to the
phase interpolation formula
| ——

Classification

Processing of the
counterbalanced data set
New training value M'
and output
stage The RF performed the
e — training modeling
Test the dataset for the
decision output

F1GUre 5: RM-SMOTE algorithm flow chart.

X; = (x5 Xigp oo s Xip)- (15)
Among them, (x;;, X, ... .. ,X;p) is the attribute value

of the E attributes of X;, as shown in formula (16):
u; = (U Uiy oo S Uip)- (16)

Among them, u; represents the cluster center of cluster
¢ and (U U, ... .. ,u;p) represents the E attribute values
of the cluster center u;.

For the Euclidean distance set from the cluster center u;

of cluster ¢; to each data point in the cluster is D, then D =

{dup,-l, Ayupizs Aypizs - - - - - }, 1 <i<k represents the number of
clusters.
To find the maximum Euclidean distance D,,,, , the
relevant formula is shown in formula (17):
Do = MAX{d, i1 dypins iz - - - - - - . (17)

3.4. Correcting Oversampling Interpolation Formula. If the
new data to be synthesized is X, then there is
X » Xpewr)- According to the theory

new — (xnewl’xneWZ’ """
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FiGure 6: Intelligent data process of tourism management engineering construction.

of the RM-SMOTE algorithm, the randomly generated
synthetic data designed in this paper must meet the con-
ditions shown in equations (18)-(20).

"Xnew - ui” < Dmax- (18)

Among them, || X, —ul represents the Euclidean
distance from the synthetic data X, to the cluster center u;.
As mentioned above, D, . is the maximum Euclidean
distance from all cluster data samples to the cluster center ;.

=u--+rand(0,1)><(bj—aj), 1<j<E. (19)

xnewj ij

Among them, x,,.,,; represents the attribute value of the j-
th attribute of the synthetic sample X, rand (0, 1) rep-
resents a random number between (0, 1), and (bj -a;)
satisfies the conditions of formula (20).

a;=u; — X — Upils
] 1] | max j l]| (20)
bj =u; +|xmaxj —uij|, 1<j<E

Among them, |x,,,, ; — 1;;| represents the absolute value
of the attribute difference of the j-th attribute between the
data X that obtains the maximum Euclidean distance and
the cluster center u;.

For different datasets, the extent of spherical space can be
expanded or reduced accordingly, such as oversampling
based on average Euclidean distance. This is for Literature
only, and a brief introduction is given below.

The mean Euclidean distance D,,, is obtained. If it is
assumed that there are f data samples in the cluster, the
formula is as shown in formula (21):

f
1
Davg Z? Zdupij' (21)
j=1
The relationship a between D,,, and D,,,, is obtained,

the formula is shown in formula (22):

D,
i 22
=D (22)

max
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FIGURE 7: Tourism management system based on data mining.
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FiGURrE 8: Tourism data management effect of tourism manage-
ment system based on data mining.

Then, the synthetic data meets the requirements shown
in formulas (23)-(25):

"Xnew - ui" < Davg =aXx Dmax’ (23)

x =uij+rand((),1)xax(b-—w), 1<j<E, (24)

newj j j =

Figure 5.

4. Construction of Tourism Management
Engineering Based on Data
Mining Technology

The intelligent data process of tourism management engi-
neering construction proposed in this paper is shown in
Figure 6 below. First, the algorithm finds frequent 1-item-
sets, denoted as L1. Then, the algorithm finds the result of the
candidate item set C2 through L1, determines the items in
C2, and mines L2, that is, the frequent 2-item set. Then, the
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FIGURE 9: Auxiliary tourism management effect of tourism man-
agement system based on data mining.

algorithm continues to loop in this way until no more
frequent k-itemsets can be found. The database is scanned
once for each dig. Data mining algorithms take advantage of
the property that all frequent itemsets and their non-empty
subsets are also frequent. In other words, when a k-itemset
candidate is generated, if a subset of a candidate item in
(k- 1)-itemset is not included, then this candidate item can
be deleted directly without comparing it with the support.

The system uses the popular four-tier architecture in the
application software structure. Compared with the two-tier
architecture and the three-tier architecture, this structure
separates the business logic layer and the persistence layer,
which increases the independence between programs and
makes it easy to expand. At the same time, the security of the
system is relatively improved in the use of this structure. On
the basis of the above algorithm, a tourism management
system based on data mining is constructed, as shown in
Figure 7.

After the above system model is obtained, the effect of
the system model in this paper is verified. This paper uses the
simulation test to process the tourism data and evaluate the
tourism management effect of the tourism management
system constructed in this paper, and obtain the results
shown in Figures 8 and 9.

From the above research, we can see that the tourism
management system based on data mining proposed in this
paper can play an important role in tourism management
and effectively promote the improvement of tourism
management efficiency.

5. Conclusion

In order to improve tourists’ satisfaction with tourism,
reasonable and effective tourism forecasting should be
carried out. Tourism forecast can make the connection of the
tourism industry chain more complete, point out the di-
rection for the decision-making of tourism management,
and help relevant government functional departments to
carry out a comprehensive and complete overall planning of
tourism resources. In the past tourism management, the
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analysis and prediction of tourism links were mainly carried
out by the corresponding staff based on their own work
experience. This leads to many problems, which not only
affect the tourist experience of tourists, but also bury some
hidden safety hazards and threaten the life and property
safety of tourists. In order to improve the construction effect
of tourism management project, this paper applies data
mining algorithm to tourism management. It can be seen
from the simulation test research that the tourism man-
agement system based on data mining proposed in this
paper can play an important role in tourism management
and effectively promote the improvement of tourism
management efficiency.
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