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Abstract

With the vigorous development of sports, people’s awareness of engaging in sports has gradually increased, and the requirements
for a sports culture center have been higher. However, the service system of traditional sports cultures center is single, which
cannot meet people’s growing experience needs. Therefore, it is urgent for the service system of sports culture centers to move
towards intellectualization. Firstly, this paper discusses the service system of traditional sports culture centers and finds that there
are some problems, such as slow transmission of information, poor sharing of resources, and weak flexibility of response, which
seriously affect the consumer experience of users and restrict the development of sports culture centers. Then, with the help of
computer network technology, the design of intelligent system architecture of sports culture centers is completed, which makes
many intelligent subsystems interconnected and interoperable, integrates information, realizes the integration of data application
network, and achieves the goal of resource sharing and function upgrading. Then, based on the intelligent system, the big data
platform is built with the help of big data technology, and the support vector machine-back propagation (SVM-BP) neural
network composite model is used to realize the prediction of the passenger flow in the cultural center, which provides guidance
for adjusting the service plan in advance, effectively coping with the peak passenger flow and improving the user experience.
Finally, through empirical analysis, we know that the design of an intelligent system greatly improves the service quality of
cultural centers. The research results not only achieve a significant increase in passenger flow but also provide an effective way
for the service of sports culture centers to move towards intellectualization.
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1 Introduction

The opening and service of sports and cultural centers provide
people with sports convenience. People can arrange their own
time for sports and exercise by prebooking or on-site booking;
promote their physical and mental relaxation; and then devote
themselves to learning and work. With the gradual improvement
of people’s living standards, the traditional sports culture center
service has been unable to meet the needs of people to participate
in sports [1, 2]. Intelligent construction of sports culture centers
facilities has attracted extensive attention of experts in related
fields. Through the establishment of an intelligent service system,
including monitoring, security, intelligent communication,
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mechanical equipment, live broadcast system, and scoring equip-
ment, it can effectively solve the problems of untimely staff
service, uneven distribution of space in cultural centers, unrea-
sonable real-time pricing, and so on, to ensure the sustainable and
stable operation of sports culture centers, to maintain the balance
of profits and losses of sports culture centers, and to promote the
sustainable development of sports culture centers [3].

Aiming at the design of the intelligent system of sports culture
centers, Liang H T [4] designs an intelligent stadium system to
improve the efficiency and economic benefits of intelligent man-
agement based on the requirements of the system design of
Internet of Things technology and the overall structure, system
functions, and Internet of Things architecture of the system. Zhao
J W and others [5] have designed a new type of solar automatic
lighting system by studying the power supply facilities in the
sports culture center. The sports culture center uses sunlight dur-
ing the day and stores solar energy for night lighting. The design
system saves energy consumption and promotes the sustainable
development of sports culture centers. Research on intelligent
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lighting control system of sports culture centers by Jin R J et al.
[6] puts forward a series of measures from lighting design, lamp
type selection, and installation to solve the glare problem. Peng B
and others [7] used CFD numerical simulation technology to
study the mechanical evacuation system, mechanical air supply
system, and natural air supply system of large indoor stadiums,
which provided a theoretical basis for the design of the overall
smoke exhaust system. Nishioka T. et al. [8] measured and eval-
uated the indoor thermal environment of large dome stadiums,
including temperature distribution, humidity, airflow, and out-
door weather. The strategy of using an intelligent mechanical
system (such as air conditioning system) to reduce energy con-
sumption and make full use of the space of sports culture centers
was put forward. Hu S B and others [9] analyzed the current
situation of a ticket-buying system based on web. By introducing
virtual reality technology, the software system of virtual sports
culture centers based on virtual reality technology was designed
to promote the construction of intelligent sports culture centers
and the improvement of benefits. Song Y [10] adopts bottom-up
modeling method based on multi-agent technique and dynami-
cally establishes an expert system model for complex adaptive
decision-making of sports events through interaction between
agents, which lays a theoretical foundation for bidding
decision-making of large-scale individual sports projects. From
this, we can see that scholars have less research on the design of
the intellectualized system of the sports culture center, and they
mainly focus on the intellectualized control and design of a cer-
tain system.

Therefore, this paper proposes to use computer network tech-
nology to build an intelligent system of sports culture centers.
Meanwhile, the subsystem realizes data sharing through infor-
mation interconnection and interoperability to provide users with
humanized intelligent services. On this basis, the big data tech-
nology is used to extract and classify the passenger flow infor-
mation data of cultural centers intelligently, and the support vec-
tor machine-back propagation (SVM-BP) neural network com-
posite model based on machine learning is used to predict the
passenger flow dynamically in real time, which realizes the in-
telligent feedback of the system and the timely formulation of the
scheme, provides theoretical guidance for the intellectualized
construction of the sports culture center, and has great signifi-
cance for improving the service efficiency and customer satisfac-
tion of the sports culture center.

2 Research on the service system
of traditional sports culture centers

2.1 Systematic analysis of traditional sports culture
centers

In recent years, many countries have invested a great deal of
financial and material resources in the construction of sports
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and cultural center facilities. They have built various types of
sports and cultural centers successively, which make great
efforts to promote the extensive development of sports and
improve the level of competitive sports and made brilliant
achievements [11], for example, Allianz Stadium in Munich,
Berlin, Werner March Stadium, Beijing National Stadium,
and Wembley Stadium in London, England. These expensive
sports and cultural venues not only provide a good sports
environment for people but also greatly promote the exchange
of different sports cultures. However, due to various factors,
there are still some problems to be solved in the modern tech-
nology of large sports culture centers. The traditional service
system model of sports culture centers is shown in Fig. 1.

Lack of corresponding standards in the construction of sports
culture centers There is no clear standard [12, 13] for what
kind of equipment should be equipped and planned and how
to choose the specifications, forms, interface modes, and com-
munication protocols of various equipment. As a result, each
electronic equipment manufacturer and construction unit
carries out their own industry standards or does not have any
standards at all, which makes the equipment of electronic
equipment in sports culture centers very irregular. As a result,
the equipment cannot be connected. The design and manufac-
ture of some equipment do not meet the requirements of sports
competitions, and their functions are greatly reduced. It not
only causes the decline of service quality of sports culture
centers but also causes the waste of resources of sports culture
centers to a certain extent.

The service systems are independent and inefficient At pres-
ent, most of the sports culture center service systems adopt
C/S structure. In the application process, both client and server
need to install specific application software systems. For dif-
ferent operating systems, corresponding software systems
need to be developed. With the updating of products, it is
difficult to adapt to the simultaneous use of users in a
hundred-scale LAN. Moreover, they lack necessary connec-
tions and cannot be compatible with each other. And in the
actual service, the service personnel who manage each system
lack corresponding response, the allocation of venue resources
is also unreasonable, flexibility is poor, the sports and cultural
center is difficult to manage uniformly, resulting in waste of
human resources, and high utilization rate of the sports and
cultural center is difficult to achieve [14, 15].

To sum up, the traditional sports culture center service sys-
tem not only is inefficient but also causes a certain degree of
waste of manpower and site resources. The main reasons for
these problems are as follows: slow data transmission of var-
ious services, poor sharing of resources, and not fully tapping
the large amount of data generated by sports and cultural cen-
ters, so it cannot be adjusted in time. In order to avoid these
problems, it is necessary to fully tap the mass data generated
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by a sports culture center, get the inherent rules of each service
system, and adjust it in time by sharing. Therefore, it is nec-
essary to design the service system of sports culture centers
intelligently with the help of big data technology.

2.2 Analysis of service ability index of sports culture
centers

The passenger flow of sports culture centers depends on the
service ability of sports culture centers. The simultaneity of
service production and consumption means that service pro-
cess is an interactive process between service personnel
and customers [16]. Employees with high service skills
can bring high-quality service, and high-quality service
can bring high satisfaction of customers. This high sat-
isfaction of customers is the size of service ability of
sports culture centers [17].

In addition, the sports culture center is not only a service
place or service resources but also a service organization. The
management responsibility of sports culture centers is to trans-
form the space of sports culture centers into service products
to provide customers with consumption so as to realize its
service ability. Whether the service ability of sports culture
centers can be truly realized depends on the following impor-
tant links:

(1) Cultural center facilities: Sports and cultural centers have
the conditions to serve the public. In the process of
forming the service ability of sports culture centers, we
need to invest a lot of tangible and intangible resources
such as manpower, material and financial resources, such
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as the construction, facilities, equipment, and service per-
sonnel, and system and culture of sports culture centers.
The simultaneity of service production and consumption
determines that the customer is the object of service as
well as the main body. At the same time, the cost of
resource acquisition also affects the service ability of
sports culture centers. Therefore, in order to truly realize
the service ability of sports culture centers, we must
strengthen the process of construction and management
of service resources of sports culture centers and the
allocation and integration of management enterprises of
sports culture center halls [18].

Operation and management: The sports and cultural cen-
ter management can realize the needs of the service ob-
ject. The sports and cultural center management is re-
quired to actively obtain customer demand information
and customer’s consumption information, according to
the standards required by customers and the multi-
functional characteristics of sports and cultural center
space to develop service standards and standards.
Service innovation: Different customers have different
demands for services. Therefore, sports culture centers
should reflect differences in the process of service pro-
duction according to the special needs of different cus-
tomers. The business enterprises of sports culture centers
have to face not only social, governmental, personal, and
public consumers but also industry competition, which
requires the managers of sports culture centers not only
to integrate unity and flexibility in the formulation of
their service standards but also to carry out service inno-
vation [19].
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In addition, consumer demand for sports services in sports
and cultural centers has changed in periodicity, and there is a
great difference between the peak period and the low period.
According to the demand characteristics and the space utiliza-
tion characteristics of the sports and cultural center, the man-
agement of the sports and cultural center can adjust the work-
ing hours of the service personnel to meet the changing needs
of customers in periodicity, that is, the working hours of the
service personnel are fully consistent with the consumption
time of consumers so as to better and fully enhance the service
capacity of the sports and cultural center [20].

To sum up, the service ability of stadiums is based on
excellent service staff, innovation as the source, facilities as
the basis, and customers as the support. Therefore, this paper
constructs the influencing factors system of passenger flow in
sports culture centers from four aspects: human resources,
sports culture center facilities, time, and consumers, as shown
in Fig. 2.

Human resources refer to the multi-functional use of stadi-
um space by stadium managers to provide consumers with
consumption, mainly including the brand effect of cultural
centers, service standards and standards of cultural centers,
government policy support, and service innovation.
Facilities of cultural centers can be divided into facilities and
facilities environment. Facilities are part of stadium resources,
which directly affect the service ability of sports culture cen-
ters. They mainly include the following: ancillary service fa-
cilities of cultural centers, geographical environment, architec-
tural characteristics of cultural centers, and surrounding eco-
nomic environment. Time refers to the opening time of sports

Fig. 2 Influencing factors of
passenger flow in sports culture
centers
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culture centers and the time spent by customers. It is an im-
portant factor to regulate the service ability of sports culture
centers. This paper analyzes the influence of time on the ser-
vice ability of sports culture centers from four angles: the
opening time of sports culture centers, the waiting time for
customers to buy tickets, the waiting time for consumers to
make reservations, and the working time of service personnel.
Consumers refer to the people who come to the sports culture
center to consume. As a kind of input resources of their stadi-
um service ability, they mainly consider the quality of con-
sumers, consumption experience, consumption motivation,
and consumption grade.

3 Intelligent system design of sports culture
centers based on big data

3.1 Big data technology

Intelligent system design based on big data is the core of
building intelligent sports culture centers. Big data plays a
very important role as the database. Although big data has
been applied in many fields, many scholars have disputed
the understanding of big data. McKinsey believes that big data
is a data set and he pointed out: “Big data is a data set that
exceeds the capabilities of typical database software tools for
collection, storage, management, and analysis. [21].” There
are also scholars who define big data from a technical perspec-
tive. British scholar Victor Meyer Schonberg defines big data
as a shortcut that does not use stochastic analysis but uses all
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data for analysis and processing [22]. Three key features are
involved in the definition of big data [23]: First, massive data
has exceeded the processing power of common typical data-
bases or hardware and software environments. Therefore, big
data is not suitable for centralized data processing and gener-
ally uses distributed data storage instead. Second, these data
sets include both structured data and massive unstructured
data and semi-structured data such as text, images, sounds,
and web pages. Third, these massive amounts of data require
technical processing to be effective. Therefore, big data often
complements information technology. In the construction of
intelligent sports culture centers, the sports culture center is
taken as the resource object, and its historical operation data
are monitored and analyzed by using big data technology. In
this process, the intelligent management and control of sports
culture centers is realized by using the data of scheme
dispatching automation, information collection and user feed-
back, data mining, parallel computing, and decision tree
technology.

The key to the application of big data technology is the
integration of IT and “business.” In this paper, it refers to
“Internet + sports culture center” [24]. The new intelligent
sports culture center is a combination of network, digital,
and intelligent features. In other words, it is the use of
Internet technology to realize the mutual perception between
the operators and users of sports culture centers, the service
personnel of sports culture centers, sports equipment, and
venues. In this process, a huge information network will be
formed and a large amount of data will be generated in real
time. At the same time, with the help of big data processing
technology, the hidden value in massive data is deeply ex-
plored to improve the problems existing in the operation of
the cultural center, thus providing intelligent service and man-
agement platform for customers and cultural center operators.

3.2 Overall architecture design of the intelligent
system of sports culture centers

The main purpose of the sports culture center is to host com-
petitions and provide daily sports services to customers. The
cultural center is large due to its various events. The cultural
center usually has relatively few managers. During the event,
the passenger flow is large, and the staff will be temporarily
maintained and managed. The cultural center’s intelligent fa-
cilities have huge investment funds and high operating costs,
which has led many sports and cultural centers to barely main-
tain breakeven. A standard intelligent sports culture center
requires a large amount of equipment such as security, moni-
toring, scoring, intelligent communication, and mechanical
facilities, which requires huge equipment purchase costs and
labor costs. Therefore, it is required to carefully consider the
characteristics of the sports culture center itself in design and
minimize the investment in intelligent facilities [25]. With the

continuous improvement of the audience’s appreciation level,
the sports culture center should manage and improve the
sound quality. The intelligent system of the sports culture
center is different from other office building intelligent sys-
tems. Due to the characteristics of the cultural center compe-
tition, the system pays more attention to the design of subsys-
tems related to the competition [26], such as integrated wiring,
scoring system, live broadcast system, data networks, commu-
nication systems, and venue lighting. The most important of
these is the competition integrated pipeline system, which
provides various wiring for the competition, including the
abovementioned scoring system, live broadcast system,
broadcast system, performance registration and inquiry, news
reports, and other subintelligent systems required for various
intelligent pipelines. The main purpose of building an intelli-
gent cultural center is to provide customers with access to
various services and training facilities in the cultural center.
The overall intelligent architecture design of the sports culture
center is shown in Fig. 3.

3.2.1 Intelligent monitoring system

Building automation system Based on modern computer tech-
nology, control technology, network technology, and graphic
image processing technology, centralized management and
automatic monitoring of all electromechanical equipment are
realized to ensure the safe operation of all electromechanical
equipment in the sports culture center and improve the staff’s
comfort and productivity in the sports culture center, as well as
keep equipment running at low cost. Once the equipment fails,
the system can know in time when and where the fault occurs,
and the accident is eliminated in the bud.

Security system The security system consists of a monitoring
system, access control, and alarm system and includes moni-
toring points at the main entrances and exits, important pas-
sages, guard posts, and security checkpoints. The access con-
trol system uses an embedded CPU identification card [27].
The alarm system sets up an infrared alarm device at the im-
portant entrances, passages, computer rooms, and office build-
ings in the hall and realizes linkage with nearby surveillance
cameras. The cultural center security system requires system
integration of the security subsystems, and the independent
subsystems are integrated into one system through system
integration software.

3.2.2 Communication network system

For intelligent systems, “wiring is the foundation, the network
is the platform, and the application is the core.” The network
system should provide an information network platform for
event management and cultural center integrated operation
services, which are generally divided into intranet and
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Fig. 3 The overall architecture design of the stadium intelligent system

extranet. The intranet is responsible for data processing related
to events and athletes. The external network is responsible for the
office of the cultural center and communication with the outside
world [28]. The external network cannot modify the internal
network data. The computer network system has great responsi-
bility in the entire intelligent system and can share information
with multiple platforms, providing necessary conditions for the
integrated subsystem. In the specific design, the horizontal cable
uses Category 6 UTP twisted pair, and the information point
adopts 6 types of information modules. For important perfor-
mance review and playback, optical communication is used to
ensure the integrity of information transmission. At the same
time, the entire network should have the function of setting up
wireless network hotspots. The audience, referees, reporters, etc.
can connect the mobile Internet devices that they carry with them
to the wireless network to realize network office. The wireless
network should set up a staff account and an open account for the
audience to avoid inconvenience to the daily work of the cultural
center. The servers used at the competition site can be assembled
and tested by specialists before the game.

3.2.3 Event service subsystem
Large-screen display system The main function of the large-
screen display system is to publish various news of the cultural

center and display the dynamics of sports events, the situation
of each team and competitors, the results of various
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competitions, rankings and real-time scores, the live broadcast
of the TV on the stadium, etc. At the same time, it is also
possible to broadcast advertising information and play various
commercial contents such as videos, animations, texts, and
overlays. The large-screen display system is the basic subsys-
tem of the cultural center’s information services for competi-
tion, training, and large-scale social activities. It will directly
affect the quality of the cultural center infrastructure.

Venue lighting system The lighting system of the sports cul-
ture center is required to satisfy the audience’s good viewing
effect and must also ensure the lighting requirements for ref-
erees, athletes” competitions, and TV broadcasts. Depending
on the sport, the lighting control system can be flexibly ad-
justed to suit the needs of various sports and activities.
Therefore, the lighting of the sports culture center should have
a high-quality lighting environment, such as suitable uniform
illumination and brightness, ideal light color and color render-
ing, good three-dimensionality, and no glare.

Acoustic sound reinforcement system The sound system of
the sports culture center is mainly to meet the requirements of
the language reinforcement of sports competitions. In addi-
tion, it can undertake some large-scale cultural performances.
In terms of use function, it is different from other hall sound
reinforcement, and it is different from the theater sound rein-
forcement. It has its particularity. In addition, the sound
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system ensures the clarity of the language is high, the sound
quality is soft, the sound pressure coverage is uniform, and the
power of the equipment is required to be large and leave a
margin. The acoustic characteristics of the building in the
sports culture center are generally poor, mainly due to its large
size and long reverberation time. Therefore, special consider-
ation should be given to acoustic decoration during the deco-
ration stage so that the cultural center guarantees good acous-
tic characteristics.

Timekeeping scoring system The timekeeping scoring system
is the basic technical facility that is activated when the event is
held in the sports culture center. According to the different events,
the timing and scoring equipment used is not the same. The
specific plan should be designed according to the competition
rules of each project and the operational requirements of the
stadium. The main function of the system is to obtain the athlete’s
performance scores reliably and accurately. At the same time, the
relevant information is displayed in time by the large-screen
equipment so that the guests, judges, and spectators present can
know the latest game information in time.

3.3 Building a big data platform

The development of Internet technology has greatly promoted
the sports culture center to move towards intelligence. It has
largely transformed the sports center service with scattered,
lagging, and error into centralized, efficient, and precise.
This not only ensures the fairness and justice of sports events
but also greatly satisfies the user’s consumption experience,
laying a foundation for further promoting the development of
sports culture centers [29]. In addition, with the application of
Internet technology and the investment of advanced monitor-
ing equipment, the sports culture center generates a large
amount of data in real time during normal operation. These
data are of great significance for predicting changes in the
traffic volume of the sports culture center. In the past, these
data could not be collected and processed effectively.
Nowadays, advanced detection equipment can complete the
data collection in the first time and then realize the rapid trans-
mission of data by means of the communication network sys-
tem. Finally, the data center performs preliminary processing
and storage of data from multiple detection nodes, builds a big
data platform, and lays a data foundation for the next step of
data mining. The construction process of the big data platform
is shown in Fig. 4.

4 Passenger flow forecast model of sports
culture centers based on big data platform

Through the construction of an intelligent system and a big
data platform for the sports culture center, the daily passenger

flow of the sports culture center is deeply stored and the dy-
namic extraction of data is realized. The daily, monthly, and
quarterly passenger flow of the sports culture center is effec-
tively predicted based on improved SVM intelligent algo-
rithm. Combined with the development trend of passenger
flow, timely feedback allows the staff to provide mitigation
measures for the passenger flow control, cultural center ser-
vice, and equipment rental of the sports culture center. The
improvement plan is formulated to effectively prevent the
problems of skyrocketing passenger flow and untimely ser-
vice of the sports culture center, reduce unnecessary economic
and space investment within a reliable time, and achieve profit
for the sports culture center to the greatest effect. Therefore,
we construct a sports culture center passenger flow forecast
model based on big data platform, which plays an important
role in the development of its business model.

4.1 Construction of passenger flow forecast model
for sports culture centers based on SVM

In the big data platform, information data on the passenger
flow of the sports culture center will be intelligently classified,
extracted, and analyzed. At the same time, a prediction model
of passenger flow based on support vector machine (SVM) is
constructed. By inputting the data of various impact indicators
and training and learning the data, the development trend of
passenger flow of the sports culture center in time series can
be better predicted. SVM was first proposed by Corinna
Cortes and Vapnik in 1995 [30]. It has unique advantages in
solving nonlinear and high-dimensional pattern recognition.
Its regression methods are divided into linear regression and
nonlinear regression. On the whole, a series of parameters are
estimated and predicted according to certain rules and stan-
dards based on given training samples. To some extent, it
breaks through the limitations of traditional linear conditions
compared with statistical regression analysis. And it has
higher scale universality and excellence.

The regression principle of SVM is to assume that the
initial training sample set is 7= {(x;,y;),i=1,2, ", N}, x;€
R", y;€ R, and N represents the training sample size. The input
sample data is mapped into a high-dimensional feature space
by nonlinear mapping, and then a regression equation f{x) is
constructed.

f(0) =Wo(x) +b (1)

In the formula, W is the weight vector and b is the offset.
The relaxation variables k; and k;k are introduced on this basis,
and the optimization problems are determined as follows:
min > W2+ C ¥ (ki + k;) (2)
i=1
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sit. y—(Who(x) + b)<e + ki 3)
(Who(x) + b)—yi<e + k; ki, k; >0 (4)

In the formula, C is a penalty factor; k; and k: are nonneg-
ative relaxation variables. At this time, Lagrange multiplier is
introduced to change formula (2) into:

N 1 NN

max Y a4y 2 X aajo(xi)yy; ©)
i=1 i=1j=1

N
st Yay; =0 0<ag;<C (6)
=1

The solution of the quadratic programming problem is the
same as that of the dual problem. The optimal solution is

. E T *
determined as a" = {a|,a;,"'ay} ", and then W* and b
are calculated. The regression equation thus obtained is:

109 = £ X alypla)el) +5 @

In order to avoid problems caused by too high dimension,
the stone function is usually used to replace the formula
©(x;)¢(x;). Common stone functions include linear function,
polynomial function, sigmoid function, and RBF function [31,
32], and their function forms are shown in Table 1.

The data affecting the passenger flow of the sports culture
center are extracted from the data platform as initial samples
and input into the model for training and learning to realize
real-time prediction of passenger flow. Although SVM has
certain advantages in the prediction process, due to certain
limitations of the stone function itself, the prediction results
of single stone function have certain deviation. In order to
better condense the advantages of stone function and
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complement the respective limitations of stone function,
SVM is improved to reduce the error between prediction re-
sults and real values.

4.2 Improvement of passenger flow forecast model

In order to further improve the prediction model based on
SVM, this paper constructs a compound model based on
SVM-BP neural network to predict the passenger flow of
sports culture centers. The prediction output result under the
single stone function of SVM [33] is taken as the initial input
value of the neural network, and continuous feedback is used
to reduce the error limit and improve the prediction accuracy.
At the same time, due to the randomness of the initial weights
and thresholds of the BP neural network. The training process
of the network often falls into local optimization and the fit-
ness decreases. Therefore, the genetic algorithm is used to
optimize the BP neural network on this basis [34]. The core
link of the optimization process is to take the individual in the
initial sample as the initial weight and threshold of BP neural
network and the initial error of the obtained individual as the
fitness value. After selection, crossover, mutation, and other
operations, the optimized weight and threshold are obtained
[35].

The fitness function uses the sample mean square error to
estimate the quality of the solution, and the calculation formu-
la is:

1

N (f(xi)*yj)z (8)

M=

MSE =

1
—_ MSE#0

F(w,0) :{ MSE’ # )

Fpest + 1,MSE = 0
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Table 1 Types of kernel functions

Function types Formula

Linear k(e xp) =x; - x;

Polynomial k(e x7) = (0 - xp) + 1)?

Sigmoid k(x;, x;) = tanh(n < x;, x; > + 0)

RBF k(xi,x;) = exp Z”) , o is the bandwidth

In formula (8), NV is a set of training samples, flx;) is the
predicted value of passenger flow, and y; is the actual value of
passenger flow. In formula (9), Fys; denotes the initial weights
and threshold (w, o) for finding the optimal combination of
parameters. The roulette method is adopted in the selection
operation, and the selection probability of each individual is
as follows:

Ji
fi

pi= (10)

T

1

In the BP neural network, the formula of input and output
for each layer is:

net = xyw; +xowa + 4+ x,w, (11)
y = f(net) (12)
In the formula, wy, w,, **-, w, is the weight and f{*) is the

activation function. The commonly used activation functions
are log-sigmoid function, tan-sigmoid function, etc. The ge-
netic optimized BP neural network is a multi-layer
feedforward network. It uses the algorithm of error back prop-
agation to train and continuously revise the weights of each
connecting layer and obtains the minimum error limit of pre-
dicted value and actual value. Finally, the predicted output
value with high reliability is obtained [36, 37].

Therefore, the construction of the combined model from
single stone function prediction to BP network prediction
based on stone prediction results is completed. The model
realizes the large deviation of the original single stone func-
tion prediction results, and the error is controlled within a
certain range through the secondary input of the prediction
results. The construction of the passenger flow prediction
model of sports culture centers based on big data platform is
shown in Fig. 5.

The model can be used to scientifically predict and analyze
the development trend of passenger flow peak based on big
data platform data. At the same time, the results of the corre-
sponding predicted data can be timely fed back to the staff of
the sports culture center so as to realize the advance notice and
notification to the relevant staff. It is beneficial to the improve-
ment of the service plan implemented by the relevant staff, to
effectively deal with the passenger flow peak and to improve
the overall customer service quality.

5 Example analysis

The intellectualized system of sports culture centers is the
brain and nerve of modern large-scale sports culture centers,
and it is an important guarantee for the smooth progress of
sports events. On the one hand, a complete GIS can
make sports events fairer and more accurate and im-
prove the efficiency of referees greatly. On the other
hand, it can improve the viewing degree of sports com-
petitions and increase the social benefits of sports cul-
ture centers and sports competitions. In this paper, a
daily passenger flow forecasting algorithm based on
big data and a bus arrival time forecasting algorithm
based on big data are designed by using SVM-BP neu-
ral network composite model. Therefore, two kinds of
codes of the two algorithms are designed in the exper-
iment. One is the preprocessing program of the stand-
alone version, and the other is the program after Map
Reduce of the processing algorithm. The stand-alone
version of the program uses the traditional data process-
ing method and runs on one node to complete the pro-
cessing. The Map Reduce-based program uses parallel
processing method and processes on multiple nodes in
parallel. In order to compare the effect and performance
of the algorithm and the impact of big data sets on the
performance of the algorithm, the following experiments
are designed.

As shown in Figs. 6 and 7, it can be seen that the economic
benefits of sports culture centers do not increase with the
increase of the number of people. The reason may be that
the maintenance costs of sports culture centers will increase
due to seasonal changes. Figures 8 and 9 are the training
process and error analysis, respectively. From the figure, we
can see that the set error limit is reached at step 713, and the
training ends at step 1200, which exceeds the set error level.
The error is basically stable at 0.5 x 10~ The running time of
the improved SVM model is about 400 ms, which is closely
related to the performance of the equipment. The improved
SVM model will be embedded in the network system to pro-
vide an information network platform for event management
and venue-integrated operation services. Computer network
system has a great responsibility in the whole intelligent sys-
tem. It can share information on multiple platforms and pro-
vide necessary conditions for integrated subsystems. Using a
well-trained network, the forecast of human flow and econom-
ic benefits is shown in Fig. 11.

Figure 10 predicts the flow of people and expected benefits
in the next 10 days. From the figure, we can see that the
intelligent design of sports culture centers is conducive to
improving people’s satisfaction with sports culture centers,
and the flow of people will increase. Compared with the tra-
ditional SVM algorithm, the improved SVM-BP model has
significantly improved the prediction accuracy. From Fig. 11,

@ Springer



160

Pers Ubiquit Comput (2020) 24:151-163

i % ii X, Kernel Function SVM E
i Data E: .
! base i 3 . )
i T Predicted Value,
EO e J 700 |
i Classifi - :
E cation i! . Z !
| :: . . :
E ‘ Input '

Code

Evaluation Environment GA Optimization

Hidden layer Output layer

Input layer

1

E P Activation
(W, 0) O A Function

'

g

1200

flnety |

Fig. 5 Forecast model of stadium passenger flow based on big data platform

it can be seen that the ninth prediction results are quite differ-
ent from the actual results. This is due to the increase in the
flow of people, which results in a significant increase in the
cost of intelligent system evaluation of sports culture centers.
Therefore, the benefits of sports culture centers do not exactly
correspond to the flow of people.
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Fig. 6 Prediction of crowd flow in sports culture centers based on
improved SVM model
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6 Conclusion

With the vigorous development of China’s sports industry, the
demand of sports competitions for the intelligent system of
sports culture centers is getting higher and higher. This paper
introduces the design of an intellectualized system of sports
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Fig. 7 The improved SVM model predicts the profit of sports culture
centers
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Fig. 8 The process of SVM-BP model prediction

culture centers for big data and the characteristics of an intel-
lectualized system of sports culture centers. The realization
methods of each intelligent subsystem are analyzed in order
to help the intelligent design of sports culture centers. The
prediction model based on SVM is improved, and the predic-
tion accuracy is improved. Finally, an example is given to
verify the model. This paper mainly makes some
contributions:

(1) The disadvantages of the traditional service system mod-
el of sports culture centers are analyzed. A new evalua-
tion index system of the service system of intelligent
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3.5 I Correlations i
— Zero Correlation
Y 8 AN I A S R — Confidence Limit
25

Correlation
[}

0.5
 STPEISOEN NP PSRRI PP R S O SO SRRV TR &
oHers a0 Q? ala ?@ 0a%e M.
%o bho Obd &ho0
-0.5
0 50 100 150 200 250 300 350 400

Time

Fig. 9 Prediction error analysis of improved SVM model
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Fig. 11 Comparison of SVM model and traditional SVM sports culture
center income forecast

sports culture centers is established by using big data
technology. Then, the innovative design of the intelligent
system of sports culture centers is carried out for big data.

(2) This paper constructs a composite model based on SVM-
BP neural network to forecast the passenger flow of
sports culture centers. Through continuous feedback, it
reduces the error limit and improves the prediction accu-
racy, which is verified by an example.

(3) The simulation results show that the income curve of
sports culture centers is not entirely consistent with the
flow of people. This is due to the increase of the flow of
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Fig. 10 Comparison of SVM-BP model and traditional SVM traffic
forecast
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people, which increases the cost of the intelligent service
system of sports culture centers.

This paper only designs and simulates the intelligent ser-
vice of a large sports cultural center, which is not
suitable for the sports cultural center with less pas-
senger flow. The construction of intelligent sports
venues requires that the designers and builders not
only understand the intelligent network system but
also understand the particularity of the stadium it-
self, combining computer technology and reality.
Only in this way can we design a place that meets
the requirements of the competition, and it can be
improved in the future research.
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