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The development of global tourism has put forward new requirements for the construction of smart tourism. More and more
travel-related data have reached the level of TB or even PB, which has brought great difficulties to tourism management. This
article explores the use of big data technologies such as genetic algorithms to explore massive travel data and establish a
comprehensive tourism information service platform for governments, enterprises, tourists, and scientific research institutions.
The overall design of an industrial information service platform based on big tourist data is proposed. The overall function, data
source, data standard, and application scope of the platform are all focused on. The traceability and nontampering of blockchain
technology can also help passengers retain and verify their identity information. From the perspective of the design goals of the
system, in general, the time required for repeated authentication will greatly reduce air ticket bookings, accommodation
reservations, and bill verification, and improving efficiency is the only way to establish a “trust ecology.” Architecture design,
distributed architecture, and intelligent service design, as well as the key implementation technology of service platform
construction, route recommendation algorithm and tourism information big data mining, research and analysis on the
construction of tourism information intelligent service.

1. Introduction

At present, China has become the largest tourist market in
the world [1, 2]. Among them, outbound tourism consump-
tion ranks first in the world, and inbound tourism ranks third
in the world [3]. Driven by the new Internet information
technology such as mobile communication, large data ser-
vice, and cloud computing, especially the proposal of “intelli-
gent earth,” the concepts of “intelligent city.” “Intelligent
tourism” and “intelligent service” have come into being one
after another. At the same time, the rapid integration of these
new Internet applications and tourism industry will also pro-
mote the development of tourism information services to
intelligent services [4]. Based on the technology of large data,
cloud computing, and artificial intelligence, this research is
based on the users’ behavior analysis and realizes the infor-
mation analysis and processing of mass tourist users [5].
Through the mobile Internet and other media, real-time
online interaction is carried out with users, so as to provide

users with more intelligent and convenient route decision
travel information clothes, Business.

In recent years, the National Tourism Administration has
vigorously promoted the construction of intelligent tourism.
In 2011, intelligent tourism was listed as an important work
of tourism in the 12th Five-Year Plan; in 2012, 18 pilot cities
of intelligent tourism and 22 pilot units of intelligent scenic
spots were determined; in 2013, 14 intelligent tourist cities
were determined [6]. 2014 was identified as the year of wis-
dom tourism. According to studies, China’s tourism industry
began to enter the era of big data in 2013. In the rush hour,
the hotel has a daily booking capacity of several hundred
thousand and, at the same time, produces massive tourism
data such as information collection, consumer reviews, and
product recommendations [7]. Big data technology can dig
and analyze these huge amounts of data, which will make
wisdom travel like a duck to water. The impact of big data
on the tourism industry is all-around, and the whole industry
management decision-making mode has changed
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accordingly [8]. In 2015, the State Council issued the “pro-
gram for the promotion of big data development” and sys-
tematically deployed large data development work [9, 10].
In the same year, Gui Zhou started the construction of the
first large data comprehensive test area in China. Many
scholars began to study the integration of large data and
intelligent tourism. In this context, the author combed the
relevant literature in order to better clarify the relationship
between the two and provide reference for the further devel-
opment of intelligent tourism. In this paper, we show how an
iterative development process that incorporates client-
developer joint exploration of partial designs facilitates the
development of client understanding of their needs [11, 12].

The rest of this paper is organized as follows. Section 2
discusses the concept of large data and intelligent tourism.
The task joint release model based on a genetic algorithm is
discussed in Section 3. Construction of an intelligent tourism
application model under large data background is discussed
in Section 4. Section 5 concludes the paper with a summary
and future research directions.

2. The Concept of Large Data and
Intelligent Tourism

The concept of big data comes with the growth of unstruc-
tured data. In 2011, the McKinsey Global Institute defined
large data as a data group of data groups [13] that exceeded
the grasp, storage, management, and analysis capabilities of
the traditional database software tools. Processing large data
requires special technology, namely, large data technology,
including large-scale parallel processing database, data min-
ing grid, distributed file system, distributed database, cloud
computing platform, Internet, and extensible storage system.
Internet companies represented by Google, Facebook, Linke-
dIn, and Microsoft have gradually introduced various types
of big data processing systems. Smart tourism is a new con-
cept that evolved from the digital earth. Mole, an assistant
professor at the College of the Holy Cross, defines intelligent
tourism as the use of mobile digital connectivity to create a
more intelligent, meaningful, and sustainable association
between tourists and the city. Domestic scholars have also
formed several views on the concept of intelligent tourism
[14].

Relying on the accurate and advanced information data
platform, and integrating the tourism industry information,
according to the travel records and consumption preference
of tourists, it provides tourists with personalized tourism ser-
vices and realizes the private customization of tourism. The
smart tourism application model based on the big data per-
spective is shown in Figure 1.

The first view is that intelligent tourism is a variety of
changes brought by the application of some new technologies
to tourism; the second view is that intelligent tourism is a
modernization of promoting tourism service, improving
tourism experience, innovating tourism management, and
optimizing the use of tourism resources. Engineering; the
third view is that intelligent tourism is a high-level form
and stage of tourism; the fourth view is that intelligent tour-
ism is a new mode of operation to improve the experience

and participation of tourists; and there are other different
views. With regard to the relationship between large data
and intelligent tourism, most scholars regard big data as a
background of intelligent tourism and identify the role of
large data on the development of intelligent tourism. How-
ever, some scholars regard big data technology as one of the
components of intelligent tourism [15, 16]. Liang Changyong
believes that large data mining technology is intelligent tour-
ism. The core. Li Yunpeng and so on pointed out that intelli-
gent tourism is a large amount of real-time data formed by
tourists on the Internet. Using big data, it can further guide
the practice of tourism industry and better serve tourists
[17, 18].

3. Task Joint Release Model Based on a
Genetic Algorithm

3.1. Model Preparation. A genetic algorithm is a search algo-
rithm with self-adaptability and self-organization ability
developed based on the natural selection and evolution
mechanism of the biological world. It is widely used to solve
complex optimization problems. The genetic algorithm first
randomly generates a set of possible solutions to the optimi-
zation problem and encodes each possible solution [19]. The
set of possible solutions is called a population, and each pos-
sible solution in the population is called an individual. Each
individual has a corresponding fitness value, which is used
to measure the “good or bad” of the solution to the problem
represented by the individual. Imitating the principle of “sur-
vival of the fittest” in the biological world, according to the
size of fitness, select a number of better individuals from
the initial population to participate in crossover and muta-
tion operations [20, 21].

The crossover operation generates a new individual by
swapping and recombining a part of the codes of the two
individuals, similar to the offspring inheriting the parent’s
genes. The mutation operation generates new individuals
by randomly changing the coding bits of an individual,
thereby increasing the diversity of the population. The selec-
tion, crossover, and mutation operations are performed iter-
atively several times or until a specific termination rule is
met, and the individual with the highest fitness in the popu-
lation is the approximate optimal solution of the optimiza-
tion problem. In recent years, genetic algorithms have been
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Figure 1: Smart tourism application model based on the big data
perspective.
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successfully applied in pattern recognition, machine learning,
image processing, and intelligent control [22].

3.2. The Basic Idea of the K-Means Algorithm. The K-means
algorithm is one of the most widely used clustering algo-
rithms. The algorithm uses parameters to divide objects into
clusters so that the clusters have a high degree of similarity,
but the similarity between clusters is low. The algorithm first
randomly selects objects. Each object initially represents the
average value or center of a cluster [23, 24]. For each remain-
ing object, it is assigned to the nearest cluster according to its
distance from the center of each cluster, and then each object
is recalculated. For the average value of the cluster, the pro-
cess is repeated until the criterion function converges. The
criterion function is as follows:

E = 〠
k

i=1
〠
x∈Ci

x − �xij j2, ð1Þ

where E is the average value of the cluster. The description of
the K-means algorithm is as follows:

(1) Randomly select a record as the initial cluster center
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(2) Calculate the distance between each record and the
cluster centers, and use the closest cluster as the class
to which the point belongs [25]
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where β is the estimated value, k is the number of indepen-
dent variables, n is the spatial sample, and u is the weight
given to the data point n when describing the model for posi-
tion i.

3.3. Weight Function and Bandwidth Determination. The
weight function is often determined by the Gaussian function
in practice, and the expression method is as follows:

Wij = e− 1/2ð Þ dij/bð Þ2 , ð4Þ

where b refers to the bandwidth. If the data of point i is
observed, the weight of other points will decrease with the

increase of distance according to the Gaussian curve. Band-
width b, then the weight of points far enough away from
point i will tend to zero. The choice of bandwidth b can be
determined by the cross-confirmation method and calculated
for a given b value:

cv bð Þ = 〠
n

i=1
yi − y≠i bð Þ

∧
� �2

, ð5Þ

where y is the dependent variable after the observation value
and the width b is removed, and then the weighted least
square method is used to obtain the fitted value of the depen-
dent variable y. The selection result is shown in the following
formula:

cv b0ð Þ =min
b>0

cv bð Þ: ð6Þ

Calculate the centroid of each cluster (the mean value of
the cluster point) and the distance between each object and
these central objects, and redivide the corresponding objects
according to the minimum distance. Repeat this step until
equation (3) no longer changes significantly [26].

3.4. Model Establishment. One advantage of the genetic algo-
rithm is that it does not require special knowledge of the
problem domain to be solved, so the process of solving the
problem with the genetic algorithm is basically the same.
The following figure shows the processing flow of the genetic
algorithm used in this paper for cluster analysis [27, 28].

The evolution process in genetic algorithms is based on
the coding mechanism, and coding has a great influence on
the performance of the algorithm, such as search capabilities
[29, 30]. Commonly used encoding methods include
floating-point number encoding and binary encoding. In
contrast, binary encoding has stronger search capabilities
than floating-point number encoding. In addition, binary
encoding has the advantages of simple crossover and muta-
tion operations. Therefore, binary encoding is used here.
The solution of the clustering problem is the center of each
cluster. For the clustering problem of points in space, each
individual in the genetic algorithm includes a binary compo-
nent corresponding to the real number component, and the
number of binary digits contained in each component is cal-
culated by the method [31, 32].

In this way, each individual includes binary bits. The first
binary code string of length in the individual is decoded by
the decoding function [33, 34].

Randomly select a point from the set of points to be clas-
sified as a solution of the problem and encode it. Repeat the
selection of Psize times, and Psize is the set population size
[35].

In the process of the genetic algorithm, the fitness func-
tion is used as the basis and the fitness value of each individ-
ual in the population is used to search [36, 37]. Therefore, the
selection of fitness function is very important and directly
affects the convergence speed of the genetic algorithm. For
each individual, use the same method as the K-means algo-
rithm to divide the cluster and recalculate the center of each
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cluster, and then use the sum of the distances between the
points in each cluster and the corresponding cluster center
as the judgment cluster division. The smaller the quality cri-
terion function, the better the quality of clustering. The
mathematical expression is [38]

Δ G1,G2,⋯,GKð Þ = 〠
K

i=1
〠
x j∈Gi

xj − ci
�� ��: ð7Þ

The purpose of the genetic algorithm is to search for the
cluster center that minimizes the value, so the fitness function
[39]. In order to improve the search speed, after each cluster
division is obtained, the corrected cluster center is used to
replace the original cluster center in the individual [40, 41].

4. Construction of the Intelligent Tourism
Application Model under Large
Data Background

The foundation of smart tourism in the context of big data is
the smart tourism applicationmodel based on the big data plat-
form. The smart tourism application model based on the large
data platform can provide the latest tour route quotations, the
most favorable discount ticket information, the most reason-
able travel advice, and the most detailed tourist information.

In order to identify the relationship between tourism
stakeholders and their relations as a breakthrough point, the
intelligent tourism application model of the large data per-
spective is built around the application objects and the
demand for mutual relations for intelligent tourism. The
application objects of smart tourism mainly include govern-
ment tourism department, tourism enterprise, community
residents, and tourists. Compared with the traditional applica-
tion model, it only faces government, tourism enterprises, and

tourists. Smart tourism also includes community residents in
the application of smart tourism. Intelligent tourism not only
provides services for tourists, tourism enterprises, and govern-
ment but also promotes the coordination of tourism manage-
ment and service and the economic development of
destinations, so as to realize the friendly relationship between
tourists and community residents. Using the Internet of
Things technology, massive database, cloud computing tech-
nology, and scientific analysis, the intelligent tourism applica-
tion model collects a large amount of data produced in the
tourism activities in time, effectively integrates the tourism
information of the regional tourism destination in recent
years, establishes the related models, and predicts the future
of the region. Changes in blockchain performance indicators
under different consensus mechanisms are shown in Figure 2.

The flow of tourism, transmission to the server platform,
and setup of a monitoring and forecasting system for tourism
activity data can effectively predict the flow direction of tour-
ism destinations and the trend of future flow and rationally
guide the tourist attractions, tourism enterprises, and govern-
ment tourism departments to put the corresponding man-
power into service and prevent the group. The occurrence of
a sexual event. The framework of the intelligent tourism appli-
cation model based on big data is shown in Figure 3.

The virtual service platform of intelligent tourism is set
up in the provincial capital cities, and the information chan-
nels of tourist accommodation, travel agencies, tourism
enterprises, tourism colleges, and tourist attractions are used
to realize the information circulation of various stakeholders,
and the hidden value function of the large database will be
greatly played, and the information sharing platform will be
constructed. The model platform is based on the massive
data of various provincial tourism events at the provincial
level in recent years. The basic data are classified into basic
data, basic data of tourist attractions, basic data of
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Figure 2: Changes in blockchain performance indicators under different consensus mechanisms.
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government tourism departments, and basic data of commu-
nity residents, and then the standardized data are introduced
into the application of intelligent tourism.

The data platform system of the model. At the same time,
through the Internet of Things technology, all kinds of basic
data are accurately tagged on the map of each province, and
the provincial city is divided into several regional tourist des-
tinations. The spatial coordinates of all kinds of basic data
are tagged in various regional tourist destinations, and space
grid numbers are carried out, and a variety of related predic-
tion models can be used. It can realize real-time monitoring
and early warning for a certain area tourist destination and a
certain time period and predict the possibility of various
events in the region. The basis of the monitoring and early
warning system is that the basic data of tourism enterprises,
tourist attractions, government tourism departments, and
community residents include the type, time, and location of
events. The combination definition is a structure with recur-

sive nature; that is, the inventory can be combined repeatedly
to form a more complex and richer product system. The
inventory combination model is very suitable for the statistical
price and discount treatment. The basic information and nec-
essary attributes of the accommodation are shown in Figure 4.

The data processing platform of the application model
can be used to discover the time and time of various types
of events through the mathematical model of cloud comput-
ing. Location rules can automatically predict the flow and
flow of tourists in different periods of the region by the icon
of a number of axes, including the real-time tourist flow of
regional tourist destinations and the monitoring and early
warning of a specific day, week, month, year, or custom time
period. In order to achieve the above planning objectives, we
must first define a good inventory management basis, and the
inventory is the basis for the calculation of the whole tourism
level, and the inventory management hierarchy diagram of
the tourism system is shown in Figure 5.
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Figure 3: Framework of the smart tourism application model based on big data.
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At present, the resource information provided by the
provider of resources is divided into four categories: admis-
sion, accommodation, catering, and transportation, of which
each element is subdivided into specific resource providers

and resource attributes. The number of clicks carried by tour-
ism information per unit time is shown in Figure 6.

The whole inventory system mainly uses the tree struc-
ture to manage the data, and the inventory management

Company
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Description attributes of
scenic spots 

Inventory static
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Inventory static
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Tickets Accommodation
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Traffic External
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Other

Inventory dynamic management interface

Figure 5: An inventory management hierarchy map of the tourism system.
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interface determines the basic elements of all the tourism ele-
ments, including the name of the commodity provider, the
price attribute, the quantity type, the time attribute, the posi-
tion attribute, and the quality attribute of the product. The
definition of the inventory portfolio determines that those
goods can be combined and sold together to form a set of ser-
vices. The classification standard of the tourism information
index is shown in Figure 7.

The information of the specific inventory is classified
according to specific categories. This is the storage and pro-
cessing of specific data in inventory management. The
dynamic structure of the inventory management is to deal
with the inventory information of the dynamic goods. One
of the characteristics of the tourism inventory is that the
product produces new and effective products automatically
every day so that the product’s reservation and ability can
be calculated.

5. Conclusions

A smart tourism system is a highly complex cloud system
platform that can automatically help users set up travel plan-
ning. This choice is based on a series of priority selection
rules. The selection and setting of these rules have been stud-
ied by the market and the users, which have a fairly accurate
selection effect. After using the system, users only need to
enter their own travel plans. They can get out of the tedious
travel strategy and get a complete, efficient, feasible, and opti-
mized tour line immediately. It saves users valuable time and
helps users save costs and costs. The online implementation
of the system will bring a new user experience mode to the
tourism industry.
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