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Abstract: Badminton is a confrontational sport that hits the ball against each other across
the net. It has the characteristics of high speed, strong strength, strong endurance, high
sensitivity and good flexibility. With the continuous development of science and
technology, 5G networks have also been applied to all walks of life. The statistics of
technical characteristics and pace training of badminton in colleges and universities in the
5G environment have become the current research hotspot. It has theoretical basis and
feasibility. Through the investigation and research method, this paper has found that pace
training has an impact on badminton skills, and through effective pace training, the level of
competition can be improved. The survey results have shown that the badminton
competition level of boys in the experimental group based on pace training is on the rise,
and the level of competition has increased by 7.4 on average. The pace training in the 5G
environment has a significant impact on badminton technology.

1. Introduction

With the development of badminton, people have higher requirements for sports career and
competitive level, and it has quickly become an indispensable part of college students' fitness boom,
lifelong sports habits and social life. The technical characteristics of college badminton include
upper body training and pace training. These two affect the basic technology of badminton, and the
two affect each other and are indispensable. Therefore, in the 5G environment, it is very important
to analyze the impact of technical characteristics statistics and pace training of badminton in
colleges and universities. Therefore, it is imperative to study the statistics of badminton technical
characteristics and the impact analysis of pace training in colleges and universities.

In order to more accurately study the impact of badminton technical characteristics statistics and
pace training in colleges and universities, many researchers have invested in the study. Xie R has
considered badminton to be a high-drag sport whose aerodynamics are significantly different from
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other ball, racket or projectile sports [1]. Fang L has considered badminton to be a very popular
sport in Asia, suitable for players of all genders and all ages. It is loved by the public for its
simplicity and fun [2]. Yu K has thought that badminton has become a sport with high technical and
physical requirements [3]. Mc K's research has found that how to maximize one's ability under
limited time and physical strength has become an important topic in badminton [4]. Ying L has
studied how to introduce some basic skills and tactics of badminton court for beginners, and
cooperate with multimedia technology to exert the maximum effect with minimum consumption [5].
Wang Y has considered that the practice of basic badminton skills such as badminton posture
practice has become essential [6]. Yu L has tried to activate the dynamic program of some basic
skills of badminton by exercising the non-dominant arm, and has used this phenomenon to transfer
the learning effect to the dominant arm, thus producing the desired response to badminton for
students [7]. But from the current point of view, there are still some problems in the basic training
of badminton, not only facing the problem of training methods, but also facing the problem of
badminton players' cognition.

With the progress of the times, many researchers are committed to the study of 5G. Duong T's
research has found that the increasing data traffic and the popularization of smart terminals have
caused the fourth generation mobile communication network (4G) to be unable to meet the demand
in terms of capacity, speed, spectrum, etc. [8]. On the basis of reviewing the development of mobile
communication in recent years, Zhang Y has summed up a class of 5G network architecture with
large capacity, high speed and low latency from the network deployment scenarios, access network
and core network [9]. Zhang J has disclosed a system and method for providing position location in
wireless networks using techniques suitable for providing reliable position determination in
complex topological environments [10]. Sun Z has implemented location-location techniques that
utilize multiple antenna patterns, such as using phased array antennas to provide location-location
without requiring changes to the remote station [11]. Research by Dh C has uncovered various
techniques for determining location, including channel model-independent methods, channel
model-based methods, or a combination thereof [12]. Swarna R N has investigated channel model
independent methods to provide position location, which can compare received signal strength
differences with antenna gain differences to determine the angle of azimuth where the remote
station is located [13]. Zhou R has considered a mobile network as a collection of mobile nodes,
enabling the interconnection between nodes to change continuously [14]. This paper has introduced
the application of wireless backhaul optimization in the statistics of technical characteristics of
badminton in colleges and universities in the 5G environment, providing a feasibility analysis for
the article.

This paper has found through the investigation and research method that pace training has an
impact on badminton skills. Through effective pace training, the level of competition, reaction
speed, body coordination and balance ability and the frequency of foot movement can be improved.

2. Statistics of Technical Characteristics of College Badminton under 5G Environment

(1) System architecture of 5G environment

In addition to empowering the Industrial Internet, the emergence of 5G has brought
communication technology into the entire social production field for the first time. It not only
promotes social change, and develops various lifestyles in the direction of computing and
intelligence, but also promotes more intelligent and efficient social governance and urban
management [15]. The reason why 5G has such great potential is that the core network architecture
in the 5G era has moved from closed to open. Through the comprehensive cloudification of the
network, a new industrial ecology has been born, as shown in Figure 1.
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Figure 1. System architecture for 5G environment

In the current 5G network architecture, technologies such as software-defined networking (SDN)
and network function virtualization (NFV) are used to transform and upgrade broadband fixed
networks. The hardware problems in complex systems and traditional communication networks
brought about by software integration are solved [16]. However, when designing a 5G network, to
support different scenarios at the same time, flexible and demanding IT service-based network
services are also required. Therefore, it is expected that 5G would naturally adopt technologies such
as SDN and NFV.

High-level innovations in networks, terminals, and hardware have spawned two waves of
technology, the Internet and the mobile Internet. The 5G era, the cloud era, and the cloud-network
integration era are coming one after another.

(2) 5G two-layer heterogeneous network system model

The emergence of two-layer heterogeneous networks can solve the problem of 1000 times
increase in 5G wireless data rate, thereby improving space spectrum utilization and system capacity,
as well as the flexibility of services between various access technologies and coverage levels [17].
The emergence of 5G network technology can connect global networks through optical fibers,

thereby bringing a new platform to communication operations, as shown in Figure 2.
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Figure 2. 5G two-layer heterogeneous network system model
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(3) Basic introduction of badminton

Badminton technology refers to a reasonable method for human beings to give full play to their
physical strength and effectively complete actions within the scope allowed by the rules of the game
during the learning process. It is a general term for a specific action in badminton. In badminton, a
player's intelligence, skills, qualities, temperament, etc. are all expressed through badminton
techniques. Each technique requires ball line, speed, position, consistency and "cheating".
Badminton tactics refer to the tactics and actions taken by players to show their superb level of
competition and to defeat the opponent in the game. In order to control the opponent in the game,
try to take the initiative to play your own advantages, so as to overcome the opponent's weakness
and suppress the opponent, the goal of any strategy is to give better play to one's own technical
expertise, so as to limit the performance of the opponent's expertise, to control the initiative of the
game, and to win the game.

Badminton training not only needs to practice the basic skills of badminton, but also needs to
exercise to improve the basic skills of badminton. Therefore, the same goes for pace training in
badminton. In addition to specific specialized training, some auxiliary training is also required to
improve the muscle strength of the lower body.

1) Endurance training: Badminton is a long-term and physically consuming sport. If the lower
limbs are not strong enough, it is impossible to persist. Beginners can run long distances several
times a week to build endurance. To improve performance and physical fitness, long distance
running exercises must be persisted for a long time.

2) Speed training: Badminton is not only a sport that requires endurance, but also a sport that
requires speed. Therefore, the role of explosive force is also important for speed. There are many
training methods for exercising explosive power. In addition to sprint running training, reentry
running, variable speed running training, etc. can also be carried out. These can not only improve
the explosive power of the lower body, but also exercise the movement speed of the footsteps and
improve the agility of the badminton rhythm.

3) Strength training: half squat jump, squat against the wall, half jump, step walk, etc. For
badminton beginners who have not yet fully mastered the speed, these exercises can lay the
foundation for their badminton speed in the future.

There are two main types of serving techniques: one is for the front serve, and the other is for the
back serve. These two serving methods need to be decided according to the actual situation of the
game and the tactics of the game. For example, when serving, the athlete's racket needs to be under
the hand, and the position of the hitting point is below the waist. Once the racket is swung, it needs
to ensure a certain hit and cannot use fake action. Because of the above regulations, serving is less
of a threat to your opponents, but using the right serving technique can also help gain the upper
hand in the game. If the player controls the net quickly and counterattacks in time to take
advantage of the opponent's low-quality serve, he can gain the initiative in the game. Once an
athlete makes a mistake in serving or has a low serving level, it is very easy to become a passive
side in the whole game, resulting in an unsatisfactory final game result.

Hitting technique refers to the posture that a player needs to be fully prepared while hitting the
ball. At the same time, considering the opponent's shot, the next direction, which direction the body
IS moving, etc., this situation should be avoided as much as possible: wait for the ball to fly before
judging the direction. This process requires the athletes to work hard on their own. It can be seen
from the above analysis that in actual competitions, athletes need to choose badminton skills
reasonably to avoid mistakes in judgment. It is specifically shown in Figure 3.
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Figure 3. Basic introduction to badminton

3. Application of Wireless Backhaul Optimization in Statistics of Technical Characteristics of
College Badminton under 5G Environment

In the future, 5G networks would meet the explosive growth demands of storage areas and
high-speed data traffic. Network density increases access to wireless network access points, thereby
increasing the demand for backbone networks [18]. Also, backlinks are about to become a traffic
bottleneck for the entire network. The cost of wireless backhaul is lower than that of wired backhaul,
and it is easy to transmit and deploy.

(1) Analysis of delay indicators

In the wireless communication environment, link delay includes propagation delay and line delay.
Among them, the delayed propagation depends on the signal transmission, the distance and the
propagation speed of the electric wave, which is the speed of light. In the 5G communication
scenario, the signal transmission distance is very short, so the transmission delay is very small and
almost negligible. The transmission delay can be defined as the delay that occurs during data
transmission. For ease of expression, it is assumed that the transmit power of all users is equal, and

1 2 3
the transmit power of all base stations is equal, then the distances are bim, bim, and b;

respectively. Then the average received power is:
0%, = Qo (b1, (1)
02 = Qoy (b2) (2)
6, = Qe b 3)
C s the free space fading index, generally ¢=1~4,

Assuming that all link channels obey small-scale fading, the receiving success rate obeys the
exponential distribution formula:

k(qiim ): %Oum 1 qiim > 0 (4)

k(qiim)= 01 qiim =0 (5)
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Because the connected links cannot be repeatedly allocated the same channel, and there is no
interference in all links, it can be considered that there is no interference between BANSs. At the
same time, since the BAN adopts millimeter wave intervention, the signal-to-noise ratio (SINR) can
be expressed as [19]:

SINR!, =—_m G
My 8 Ve (p)

1 BAN
Gim represents the power received by the receiver. My represents the noise power spectral

\%

density. " BN represents the bandwidth of a single channel, and can also be expressed as:

SINR} =—_im O
My 8 Ve (7)

3
Gim represents the user power received at the BAN end.
Since some links do not allocate the same channel, the links interfere with each other, so the
formula is expressed as:

2
SINRZ = i
mgsvcs + z yim,m ( fm)
im (8)
The received power obeys an exponential distribution and can be expressed as:
k(g X fm)=————, a5, (fm) >0
( X O (M), (9)

k(g X fm)=0,q¢,(fm)=0 (10)

4
Among them, k(qim) represents the distance between links.
(2) Analysis of packet loss rate
In order to calculate the packet loss rate, it is first necessary to analyze the probability of

successful transmission within the link. If SINRZSINR‘Q, the probability of successful
transmission within the link can be calculated [20]. Therefore, the three types of probability
calculation power formulas are:

G

1 _ 9apVBAN
SINRS: (g) =2 Ly

_G
SINRZ (g) =28 —1

m

(12)
SINR? (9) =SINR}, (9) (13)

Among them, G is the sending rate. According to the assumption, the transmission rates of the
three types of links are equal, so the probability of successful transmission to the BAN is first
obtained as:
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QBAN =exp {_

me™ .aV g SINR;, ( fm)}

Similarly, the probability of successful transmission in the small base station link can be
calculated as:

G
me™.av ., .(ZWBAN —1J

QCS—BAN =exp 0‘?“

(15)
The probability of successful transmission within the link is derived as:

Qoucs, = QM (M)ISINRE, (fm) o

Theoretically speaking, the allocated channel size should be continuous, so as to best meet the
essence of optimization and find the real optimal solution of the wireless network.

(3) Improve the model

The network load is used to describe the resource utilization of the network under certain
conditions, and is usually measured by how many user resources it can carry. The configuration of
the above model is discussed from the perspective of network transmission capacity.

When the load exceeds the network carrying capacity model, the probability function is
expressed as:

F
M=>M,>M,
F=1 (17)
The improved model is established as:

argmax M, ={O+a1(M2 —Zi:ai]}
vm (18)

On the basis of the above delay analysis, the optimization objective can be expressed as:

arg min{zza— bim)} =[maxb,, +a, |

(19)

M,
> Vi =1vf,m
i (20)

Under the 5G dynamic architecture, in order to prevent the unbalanced optimization of
individual target delays and the special situation that the number of users exceeds the network load,
a corresponding improved model is proposed. Then, according to the proposed optimization model,
and the characteristics of 5G, the optimization problem is solved by using a hierarchical algorithm.
Finally, the improved and optimized 5G model is effective.
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4. Influence of Statistics of Badminton Technical Characteristics and Pace Training in
Colleges and Universities

Sport is essentially a "functional” technology, which can be understood as a technology that
manipulates one's own or others' movement process. Therefore, its basic meaning is: a sports action
method that can effectively exert the physical strength of the athlete. The movement elements of
sports technology include: movement body posture, movement speed, movement speed, movement
trajectory, movement time, movement power and movement speed. The adversarial category group
can be summarized as: high, full, active, variable, ruthless, accurate, stable and fast characteristics,
which are summarized as shown in Table 1.

Table 1. Summary of badminton adversarial item groups

Feature Generalize
Stabl Refers to the stability of the batting technical action
table structure,especially the variation combination structure
All It is required to hit the ball landing point and achieve
ow accurate effect
Quick Requires movement on the field and fast hitting speed
Ruthless It requires a fierce style of play
It is required that the batting technique used and the
Change speed, strength, and placement of the bat should be
varied.
Live Refers to the flexibility of tactical form and application
compl Refers to the comprehensive technical and tactical
omplete aspects of badminton hitting
iah Is a requirement
Hig Athletes with high physical fitness in all aspects

Badminton technology is an intelligent training method, which conforms to the scientific
principles of human movement, including the operation of the upper and lower limbs in the
execution process. The upper body technique and the lower body technique are two independent
parts, and constitute a complete system. Based on this, the pace training was introduced into the
technical characteristics of school badminton to strengthen students' badminton exercise, and the
pace training made statistical investigations from the training of movement speed, coordination,
foot balance and foot speed. In order to make the experimental data more reliable, 20 students from
a university were randomly selected as the research objects and divided into two groups, the
experimental group and the ordinary group. The experimental group consisted of 5 boys and 5 girls,
which were pace-training students. There are 5 boys and 5 girls in the general group, which are
students of ordinary training.

(1) Comparison of reaction speed in badminton pace training

In college badminton technology, pace training is the most important part, as important as the
foundation. The movement speed of badminton is very fast, so in the pace training, the training of
reaction speed is also essential. In order to test whether the pace training can improve the reaction
speed, the five experimental results of the experimental group and the ordinary group are now
recorded, as shown in Figure 4.




International Journal of Sports Technology

Ne}
(92}
O
Ul

reaction speed
O
(@]
reaction speed
O
(@]

(o]
(92}
(o]
Ul

N\ _/

80 / 80
\ /
75 test group 75 test group
=@ normal =@ normal
70 gv‘ﬁllp 70 gl"r\llp
1 2 3 4 5 1 2 3 4 5
frequency frequency

A: Comparison of reaction speed of male group  B: Comparison of reaction speed of girls group
Figure 4. Comparison of reaction speed in badminton pace training

It can be clearly seen from Figure 4 that in the badminton technical pace training, the reaction
speed of the experimental group is significantly higher than that of the ordinary group. Figure 4A is
the comparison of the reaction speed of the two groups of boys, and Figure 4B is the comparison of
the reaction speed of the two groups of girls. It can be seen from the experimental graph that the
reaction speed of the boys in the experimental group is the highest at 92 and the lowest at 85. The
girls in the experimental group had the highest reaction speed of 94 and the lowest of 88. The boys
in the normal group had the highest reaction speed of 88 and the lowest of 78. The girls in the
normal group had the highest reaction speed of 90 and the lowest of 80. The average reaction speed
of boys in the experimental group was 88.2, and the average reaction speed of girls was 90.4. The
average reaction speed of boys in the general group was 82, and the average reaction speed of girls
was 84.4. This shows that in badminton technique, pace training can improve the reaction speed.

(2) Comparison of coordination and balance ability in badminton pace training

Badminton is fast and flexible. Students should not only have fast movements and reaction
speeds, but also have high requirements for coordination and balance. In order to test whether pace
training can improve coordination and balance ability, the five experimental results of the
experimental group and the ordinary group are now recorded, as shown in Figure 5.
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Figure 5. Comparison of coordination and balance in badminton pace training

It can be clearly seen from Figure 5 that in the badminton technical pace training, the
coordination and balance ability of the experimental group were significantly higher than those of
the ordinary group. Figure 5A is the comparison of the coordination of the two groups of students,
and Figure 5B is the comparison of the balance ability of the two groups of students. It can be seen
from the experimental diagram that the coordination of the experimental group is the highest at 81,
with an average of 75.5, and the coordination of the common group is the highest of 70, with an
average of 60.6. The balance ability of the experimental group was the highest at 94, with an
average of 89.9, and the balance of the normal group was the highest at 90, with an average of 84.2.
In terms of coordination and balance, the performance of the students who participated in the pace
training was higher than that of the ordinary group, which indicated that in badminton, the pace
training could improve the coordination and balance.

(3) Comparison of moving frequency in badminton pace training

In badminton, the frequency of footwork movement is the most critical. If a good footwork
movement frequency is possessed, it is possible to quickly and accurately respond to the opponent's
shot in a competitive game. In this way, in the process of confrontation, more physical energy can
be saved, so as to gain more room for play. In order to test whether pace training can improve the
frequency of movement, the five experimental results of the experimental group and the ordinary
group are now recorded, as shown in Figure 6.

10



International Journal of Sports Technology

80.00% 80.00%
:
£0.00% £10.00%
(V] (V]
§SO 009 > S
.00% £60.00%
5 "/ 5
£0.00% 250.00%
840.00% g;().oo% —
30.00% 30.00%
20.00% 20.00%
test group test group
10.00% 10.00%
a=@uenormal e=@u=normal
0.00% memenman 0.00% group
1 2 3 4 5 1 2 3 4 5
frequency frequency

A: Comparison of the movement frequency of the two groups of boys
B: Comparison of the movement frequency of the two groups of girls
Figure 6. Comparison of moving frequency in badminton pace training

It can be seen from Figure 6 that in the badminton technical pace training, the movement
frequency of the experimental group is basically higher than that of the ordinary group. Figure 6A is
the comparison of the movement frequency of the two groups of boys, and Figure B is the
comparison of the movement frequency of the two groups of girls. As can be seen from the figure,
the highest movement frequency of boys in the experimental group was 69.6%, and the lowest was
56.6%. The highest movement frequency of boys in the general group was 69.9%, and the lowest
was 50.3%. However, in the fifth test, the normal group moved more frequently than the
experimental group, indicating that pace training requires persistence. As can be seen from Figure
6B, the highest movement frequency of girls in the experimental group was 70.3% and the lowest
was 60.2%. The highest movement rate of girls in the ordinary group was 67.3% and the lowest was
40.3%. In the third test, the frequency of movement of the two groups was similar, which shows
that the pace training still needs to be persisted in order to be fruitful.

(4) Comparison of competitive levels under badminton pace training

Badminton is a competitive sport. The most important thing about competitive sports is that it
cannot be separated from the competitive competition, and the purpose of the competition is to
achieve better results, so it is particularly important to improve the technical level of badminton.
The pace training of badminton is the basis for improving the technical level of badminton. In order
to test whether the pace training can improve the level of competition, the five test results of the
experimental group and the ordinary group are now recorded, as shown in Figure 7.
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It can be clearly seen from Figure 7 that the competitive level of the experimental group is higher
and shows a steady upward trend. Figure 7A is the comparison of the athletic levels of the two
groups of boys, and Figure 7B is the comparison of the athletic levels of the two groups of girls. As
can be seen from the figure, the highest athletic level of boys in the experimental group is 95, with
an average of 88.6, and it is on the rise. The highest level of boys in the general group is 90, with an
average of 81.2, and the average level of boys in the boys group has increased by 7.4. The female
competition level in the experimental group was the highest at 94, with an average of 89.8, and it
showed an upward trend. The average competition level of girls in the general group was 91, and
the average was 86.6. The average level of girls’ competition was increased by 3.2, which showed
that it is feasible to use the pace training method in badminton skills.

5. Conclusion

Badminton is a very difficult sport to learn thoroughly. Although it is relatively quick to get
started, it is not easy to play badminton well and improve your skills. It still requires many aspects
of practice and effort, especially footwork training. It is not only necessary to improve the technique
of the hand, but also to practice the reasonable movement of the steps diligently. Pace and technique
complement each other. If there is no fast and proper pace, then no matter how strong the technique
is, it would not help. Therefore, adding pace training in badminton is conducive to the improvement
of badminton skills. Studies have found that pace training is conducive to the improvement of
badminton competition level, the improvement of reaction speed, the improvement of physical
coordination and balance ability and the improvement of moving frequency, and the pace training is
conducive to the improvement of badminton skills in colleges and universities.
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