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The aerodynamic characteristics of S-shaped arc ball, such as poor combat performance and low intelligence, are studied and
analyzed. In this paper, the aerodynamic analysis model of S-shaped arc soccer intelligent algorithm is established, and the
dynamic tracking model of Soccer Tactics Based on fluid dynamics search algorithm is designed. The data information is
collected from many aspects, such as the position of the players, the change of the arc ball movement, the trajectory of the
football movement, and tactical flexibility. The results show that Benn’s algorithm can start the layout mechanism effectively. It
has high feasibility and accurate algorithm accuracy and can effectively improve the aerodynamic layout performance of the
system. The aerodynamic analysis and training optimization method of the S-shaped arc ball based on ant colony optimization
has sped up the intelligent training system of Chinese football tactics.

1. Introduction

Up to now, the fixed tactic is the main process of the phys-
ical education in Chinese universities, and the multitactic
integration mode of the main members is the auxiliary [1].
In recent years, with various information in China, the
reform of the football system has been brought about. The
tactic teaching methods such as intelligent football tactics,
multitactic combination, key point taking method and so
on, For the new teaching of football tactics and the mode
of football optimization cooperation in colleges and univer-
sities on a large scale [2]. Therefore, football sports intelli-
gence part of the current [3]. Achieve the best effect of
football practice according to their own actual experience
structure and their own advantages in the daily practice. In
this context, the aerodynamic system of the S-shaped arc ball
based on a deep learning intelligent algorithm is proposed.

The innovation of this paper is to improve the ant colony
optimization search algorithm. On this basis, the algorithm
is applied to the aerodynamics analysis of the S-shaped arc
ball in football, so that the station information of each foot-
ball tactic and the physical characteristics of players can be
fully utilized to achieve the overall approach through real-
time dynamic tracking. The similarity degree between factor

and the degree of consistency between the expected indexes
are described quantitatively. The order of the influence
degree of training system indexes is completed by the quan-
titative index, and the factors affecting the aerodynamics of
the S-shaped arc ball can be analyzed in a customized way.

Section 2 constructs the tracking training model of the S-
shaped arc ball based on the ant colony optimization search
algorithm. Section 3 tests the aerodynamic analysis and
training model of the S-shaped arc ball, and Section 5 con-
cludes the results.

2. State of the Art

With the connotation and manifestation of the core quality
of physical education and health discipline, this paper stud-
ies and discusses the significance and measures of imple-
menting the fundamental task of “building morality and
cultivating people” and the educational concept of “health
first” from the three aspects of sports ability, healthy behav-
ior, and sports morality. At the same time, it deeply analyzes
the practical and cognitive problems existing in the imple-
mentation of the new curriculum standard [4]. The signifi-
cance of intelligent physical education teaching reform and
the latest research and application results of the educational

Hindawi
Applied Bionics and Biomechanics
Volume 2022, Article ID 1088906, 6 pages
https://doi.org/10.1155/2022/1088906

https://orcid.org/0000-0001-9783-9651
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/1088906


informatization application community project of the Min-
istry of Education. From the teaching mode of intelligent
physical education, guidance and evaluation, virtual simula-
tion experiment and theory of sports skills. VR intelligent
sports teacher, functional sports homework tracking system.
The visual evaluation of basic motor skills and other aspects
shared the new exploration of intellectual sports on the
implementation of the new curriculum standard [5]. Scientific
research on athletes’ sports and preparation is constantly
developing. This development is mainly based on the contin-
uous in-depth. Athletes’ physiological and competitive ability,
in order to improve athletes’ competitive performance [6].
With the improvement of our knowledge of physical stress,
today’s training theory researchers and sports researchers
explain the most basic concepts of training [7].

The core of training theory is to establish a structured
system of training according to the training activities of dif-
ferent sports and athletes’ physiological, psychological, and
sports characteristics, so as to adjust the training adaptation
process and guide the specific training [8]. This adjustment
and guidance process can be better understood by under-
standing bioenergetic functions (i.e., how the body supplies
energy). Bioenergetic characteristics are used to meet the
physical needs of different body movements [9]. Coaches
should understand the bioenergetic characteristics of physi-
cal activities and sports, as well as the influencing factors
of the specific time arrangement of training stimulation for
physical adaptation, which will make it more possible to for-
mulate an effective training plan. Athletes complete a spe-
cific goal and pass the training system. The purpose of
training is to improve athletes’ competitive ability, so as to
improve sports performance [10]. Training is a systematic
project, which involves many variables of physiology, psy-
chology, and sociology. During this period, the training
should follow the basic principles of step-by-step and differ-
ential treatment. In the whole training process, the physical
and psychological quality of athletes can be shaped to meet
some strict task requirements [11].

According to the tradition of ancient Olympic move-
ment, integrate excellent physical ability with spiritual realm
and noble sentiment. Physical excellence means diversified
and harmonious development. Athletes need to have exqui-
site and diverse skills, cultivate positive and stable psycho-
logical quality, and maintain the best health [12]. Athletes
should learn to deal with the great pressure in training and
competition. Excellent physical ability must be realized
through training practice, well-planned training courses,
and training methods with scientific basis [13]. Based on
the ant colony optimization algorithm of a multidimensional
data information factor, scholars selected three indicators
related to the impact of football players and tactical training
system and proposed an S-shaped arc ball aerodynamic sys-
tem based on players’ training characteristic parameters and
ant colony optimization search algorithm, through the
research on tactical selection, gait analysis and detection,
and the position of the station [14].

The aerodynamics of the S-shaped arc ball of football
does not involve the analysis of the deep learning intelligent
algorithm based on hydrodynamics theory and football

movement data [15]. Whether beginners or professional ath-
letes, the most important thing is to set practical training
goals. Training objectives should be designed according to
personal ability, psychological characteristics, and social
environment. Some athletes train in order to win the compe-
tition or improve their performance, while others are in pur-
suit of acquiring sports skills or further improving their
biological movement ability. No matter what the target is,
it should be as accurate and measurable as possible. Whether
it is a short-term plan or a long-term plan, it should be set
before the training starts, and the specific details of the pro-
cess of achieving the goal should be clear. The final moment
to achieve these goals is often a major game.

3. Methodology

3.1. Deep Learning Intelligent Algorithm in the Aerodynamic
Analysis Model of the S-Shaped Arc Ball. In the process of
studying the aerodynamics of the S-shaped arc ball, in order
to realize the stability of the analysis model through the deep
learning intelligent algorithm and fluid mechanics theory,
the team adopted the improved ant colony optimization
search algorithm to realize the intelligent detection and anal-
ysis of the daily S-shaped arc ball in the aspect of aerody-
namics [16]. There are many ways to classify physical
sports skills. In addition to the traditional classification
method, which divides sports using biological movement
ability, the classification standard is also a widely accepted
classification method [17]. Biological movement ability
includes strength, speed, endurance, and coordination abil-
ity. Although it is very practical to use biological movement
ability to classify sports, coaches often use some other classi-
fication. The classification method is to divide motor skills
into cyclical skills, aperiodic skills, or aperiodic combination
skills (in this paper, it refers to the gait signal of football
players and the detection node of S-shaped arc ball move-
ment). The coupling analysis of gait dynamic characteristics
and key point selection, as well as the vector processing anal-
ysis of multiple coupling combinations [18], can achieve the
signal optimization and analysis processing of the whole
football movement control. Figure 1 illustrates the basic
principle of ant colony optimization.

This deep learning intelligent algorithm determines the
predicted position of football movement from the total aero-
dynamic analysis process of the S-shaped arc ball and finds
the group with high similarity between the S-shaped arc ball
and the dynamic gait signal of football players and then the
probability. High level competitive ability carefully planned,
systematic period, athletes constantly adjust their physiolog-
ical functions to meet the special requirements of special
sports. The higher the adaptability of athletes to the training
process, the more they can play a high level of sports poten-
tial. Only when athletes follow the following order can they
improve their sports performance. The stimulation (load)
that athletes need to increase must be greater than the
improvement of training performance on the basis of adap-
tation. If the stimulation is too excessive or too complicated,
athletes will not be able to adapt and maladjustment will
occur. These changes of training stimulation refer to the
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changes of training elements to maximize the athletes’ adap-
tation to the training plan [19]. We can realize the unique
gait information analysis record and the coupling analysis
of the soccer S-curve ball under the condition of optimized
ant colony optimization. The more the accumulated soccer
players’ dynamic gait data and soccer S-curve ball movement
data, the more the process, which is also in line with the
characteristics of the deep learning intelligent algorithm
[20]. The above is the basic principle of ant colony optimiza-
tion S-shaped arc ball aerodynamic analysis and data pro-
cessing. The analysis results of its aerodynamic three-
dimensional space motion process are shown in Figure 2,
where Z represents different search mechanisms, P is the
location information, and v is the speed information. The
common S-shaped arc ball aerodynamic analysis method,
accurate tactical analysis, and data correction were com-
pared, so as to give full play to the practical value of football
players’ tactical training process.

3.2. The Realization Steps of the Aerodynamic Analysis
Model of the S-Shaped Arc Ball Based on Hydrodynamics.
The technology may bring significant changes to the sports.
To watch the game video and manually record the actions of
a single player—including the number of passes and shots,
the place where the actions occur, and whether they are suc-
cessful or not. This method not only is very time-consuming

but also has problems. Players often spend countless hours
training to improve their skills so that they can become more
competitive in sports events such as basketball. In order to
help players improve their skills, systems have been devel-
oped that track players’ performance during training or
games and then provide feedback indicating performance.
This feedback can then be evaluated to help the player
improve his skills. Researchers have made some achieve-
ments by taking advantage of the latest progress in the fields
of computer vision, deep learning, and artificial intelligence.

Based on the latest progress of artificial intelligence and
deep learning, an artificial intelligence model is used to
detect athletes’ limbs and posture. Tracking where the ball
lands in the hoop while shooting may present a variety of
challenges that may limit the effectiveness of systems that
attempt to evaluate projection performance. As an example,
since the shooter is on one or the other side of the court,
many basketball shots are usually at a nonorthogonal angle
to the backboard (and the corresponding hoop). Shooting
from different angles often leads to different shooting
positions in the basketball circle. Specifically, based on the
theoretical framework of the ant colony optimization search
algorithm, the hydrodynamics analysis process of the S-
shaped arc ball is shown in Figure 3, where S represents
different position states and E represents different energy
states.
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Figure 1: The basic principle of ant colony optimization.
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Figure 2: 3D space motion analysis process of aerodynamics.
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Next, the S-shaped arc ball is analyzed and processed
from the perspective of hydrodynamics. The implementa-
tion steps are shown in Figure 4, where S represents different
position states and E represents different energy states.

For the two different ways, we need to complete the data
analysis and processing through the following steps.

Step 1. We need to initialize the parameters. First, set the
time t = 0, NC = 0:

τij NCt maxð Þ = const + C, ð1Þ

where C is the constant and Δτijð0Þ = 0.
Step 2. We need to set the number of cycles:

NC =NC + 1: ð2Þ

In this step, the index number of the taboo table in the
signal processing process of S-curve ball data is k = 1. The
number of key nodes in the detected position is

k = k + 1: ð3Þ

Step 3. After modifying the tabu list pointer, that is, after
selecting it, we will move the detected aerodynamic signal of
the S-shaped arc ball to the new element set and move the
element to the detected tabu list set. If the elements in the
collection are not traversed completely, jump to the next
step to realize the loop; otherwise, execute the last step.

Step 4. Formulas (2) and (3) represent the advantages
and disadvantages of the aerodynamic signal processing
degree of the detected S-shaped arc ball.

Step 5. After updating the amount of information, if the
end condition is satisfied, the cycle will end and the program
calculation results will be output. Otherwise, the tabu list will
be cleared, and jump to the second step. This is the basic
implementation process of dynamic gait tracking and tacti-
cal key point decision processing ant colony optimization.
In the pheromone update phase, we use the adaptive pseu-
dorandom ratio to select the next detected football gait sig-
nal F ðjÞ as the pheromone:

F jð Þ = arg max τ i, jð Þη β i, jð Þf g, q ≤ q0: ð4Þ

4. Result

4.1. Experimental Design of the Aerodynamic Analysis Model
of the S-Shaped Arc Ball Based on Hydrodynamics. When
analyzing lower league or grassroots games, a process used
to evaluate projection performance enables the system to
capture shots using one or more cameras and then deter-
mines the athlete’s trajectory and shooting location. Then,
the system can use the trajectory of shooting to determine
the position of athletes on the sports field. Once the position
of the athlete and the origin of the movement are deter-
mined, the system can determine the position of the front
of the hoop relative to the position of the athlete. In the
game, the deep neural network is also trained to track indi-
vidual players in the whole game video and collect personal
performance data. Tracking players can help understand the
relationship between players’ positions and others—this
information is very important when analyzing team sports
coordination. The algorithm process is shown in Figure 5.

In this model, the different gait modes of different foot-
ball players and how to analyze whether the football gait of
the detected person meets the best requirements of relevant
fluid dynamics are mainly based on the intelligent combina-
tion mode; the aerodynamics analysis and tactical switching
prediction of the S-shaped arc ball for a local specific target
are realized. The characteristic of this intelligent comprehen-
sive evaluation method filters the gait characteristics of the
whole football player group in advance but carries out intel-
ligent processing according to the automatic association
analysis system, so as to realize the innovation of the method
for the research of S-shaped arc ball aerodynamics.

Therefore, football S-shaped arc ball aerodynamic infor-
mation big data based on fluid mechanics, the aerodynamic
signal of different players’ football S-shaped arc ball, and the
gait information data of the target to be analyzed are com-
pared in pairs, so as to achieve multilevel comparative
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Figure 3: Analysis results based on the ant colony optimization
search algorithm.
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Figure 4: Analysis results based on fluid mechanics and intelligent
algorithms.
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analysis. By unified orthogonalization, the initial weight
required by the optimized ant colony optimization algo-
rithm and the prediction of normal soccer S-shaped arc ball
aerodynamic data are the minimum threshold. Through the
above process, we can find that, compared with the tradi-
tional processing method.

4.2. Aerodynamic Model of the S-Shaped Arc Ball. The detec-
tion data of other common detection methods of S-shaped
arc ball aerodynamics are shown in Figure 6, and the signal
data of key nodes detected in the experiment based on the
deep learning intelligent algorithm are shown in Figure 7.

Up to now, there is no specific standard for the evalua-
tion of football training effect. Therefore, this study takes
two football S-curve balls with different trajectories as two
groups of tracking research subjects and takes a random
player (the player’s football level is general, and the process
is that the actual football performance is between 30% and
70% of the team performance ranking, randomly selected
by random number) as the control experiment object; one
player’s football competitive level at the beginning is lower
than medium (football actual performance ranking is
beyond 80% of the team), and the other player’s football
level is lower than high (football actual performance ranking
is within 20% of the team). It is found that in the compre-
hensive performance of the new football competition, the
two players have a great improvement in the prediction of
the S-shaped arc ball, and the actual performance of one
player has been promoted from beyond 80% to less than
30%. Another player from the actual performance ranking
in professional within 20% to 11%. Therefore, the experi-
mental results show that the aerodynamic analysis and train-
ing model based on the ant colony optimization search
algorithm and fluid dynamics can accurately compare and
analyze the current state of the S-shaped arc ball. The player
who is engaged in a certain goal is affected by the S-curve
ball. Therefore, the experimental results show that the aero-
dynamic analysis method based on the ant colony optimiza-
tion search algorithm and fluid dynamics can be applied to
the real-time detection and processing of professional foot-
ball tactics.

5. Conclusion

The reform of football training system and tactic teaching
mode is imperative. Based on this, this paper adopts the deep
learning intelligent algorithm based on multicorrelation fac-
tors and the hydrodynamics analysis method. Firstly, three
characteristic parameters related to the aerodynamic influ-
ence index of the S-shaped arc ball are selected. Secondly,
through the research on the selection of rotation, the analy-
sis of movement state, and the situation of movement posi-
tion, the S-shaped arc ball aerodynamic model is clearly
defined. Finally, the deep learning intelligent algorithm is
used to analyze the features of the screening results. The
experimental results show that the training system position
and the aerodynamic characteristics of S-shaped arc ball
achieve close to the integrity of the players and can improve
the football actual combat level of the players. However, this
paper only focuses on the aerodynamic analysis and training

Identify research objects

Finding feature information

Experimental known sample

Deep learning based on feature
information

Figure 5: Training model and process based on the deep learning
intelligent algorithm.
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system construction of the S-shaped arc ball and does not
take into account the potential impact of the overall coordi-
nation of football tactics.

Data Availability

The data used to support the findings of this study are
included within the article.

Conflicts of Interest

The author declares that he has no conflicts of interest.

References

[1] T. Qasim, M. Zia, Q.-A. Minhas et al., “An ant colony optimi-
zation based approach for minimum cost coverage on 3-D grid
in wireless sensor networks,” IEEE Communications Letters,
vol. 22, no. 6, pp. 1140–1143, 2018.

[2] W. J. Luan, G. J. Liu, C. J. Jiang, and M. C. Zhou, “MPTR: a
maximal-marginal-relevance-based personalized trip recom-
mendation Method,” IEEE Transactions on Intelligent Trans-
portation Systems, vol. 19, no. 11, pp. 3461–3474, 2018.

[3] B. Yao, C. Chen, X. Song, and X. Yang, “Fresh seafood delivery
routing problem using an improved ant colony optimization,”
Annals of Operations Research, vol. 273, no. 1-2, pp. 163–186,
2019.

[4] X. Cheng, L. Feng, F. Zhou, L. Wei, P. Yu, and W. Li, “Cost-
and reliability-oriented aggregation point association in long-
term evolution and passive optical network hybrid access
infrastructure for smart grid neighborhood area network,”
Optical Engineering, vol. 57, no. 2, 2018.

[5] Y.-N. Ma, Y. Gong, C.-F. Xiao, Y. Gao, and J. Zhang, “Path
planning for autonomous underwater vehicles: an ant colony
algorithm incorporating alarm pheromone,” IEEE Transac-
tions on Vehicular Technology, vol. 68, no. 1, pp. 141–154,
2019.

[6] L. Zhang, S. Wang, K. Zhang et al., “Cooperative artificial bee
colony algorithm with multiple populations for interval multi-
objective optimization problems,” IEEE Transactions on Fuzzy
Systems, vol. 27, no. 5, pp. 1052–1065, 2019.

[7] X.-F. Liu, Z.-H. Zhan, J. D. Deng, Y. Li, T. Gu, and J. Zhang,
“An energy efficient ant colony system for virtual machine
placement in cloud computing,” IEEE Transactions on Evolu-
tionary Computation, vol. 22, no. 1, pp. 113–128, 2018.

[8] A. S. Chung, J. L. Makovicka, J. D. Hassebrock et al., “Epidemi-
ology of cervical injuries in NCAA football players,” Spine,
vol. 44, no. 12, pp. 848–854, 2019.

[9] D. C. Viano, C. Withnall, and D. Halstead, “Correction to:
impact performance of modern football helmets,” Annals of
Biomedical Engineering, vol. 46, no. 1, pp. 208–210, 2018.

[10] A. C. Constantinou, “Dolores: a model that predicts football
match outcomes from all over the world,” Machine Learning,
vol. 108, no. 1, pp. 49–75, 2019.

[11] J. D. Schmidt, D. P. Terry, J. Ko, K. M. Newell, and L. S. Miller,
“Balance regularity among former high school football players
with or without a history of concussion,” Journal of Athletic
Training, vol. 53, no. 2, pp. 109–114, 2018.

[12] M. O. Almeida, C. G. Maher, and B. T. Saragiotto, “Prevention
programmes including Nordic exercises to prevent hamstring

injuries in football players (PEDro synthesis),” British Journal
of Sports Medicine, vol. 52, no. 13, pp. 877-878, 2018.

[13] A. Ekeland, L. Engebretsen, A. M. Fenstad, and S. Heir, “Sim-
ilar risk of ACL graft revision for alpine skiers, football and
handball players: the graft revision rate is influenced by age
and graft choice,” British Journal of Sports Medicine, vol. 54,
no. 1, pp. 33–37, 2020.

[14] H. J. Silvers-Granelli, M. Bizzini, A. Arundale, B. R. Mandel-
baum, and L. Snyder-Mackler, “Higher compliance to a neuro-
muscular injury prevention program improves overall injury
rate in male football players,” Knee Surgery Sports Traumatol-
ogy Arthroscopy, vol. 26, no. 7, pp. 1975–1983, 2018.

[15] R. Zafonte, A. Pascual-Leone, A. Baggish et al., “The football
players’ health study at Harvard University: design and objec-
tives,” American Journal of Industrial Medicine, vol. 62, no. 8,
pp. 643–654, 2019.

[16] W. L. Liu, Y. J. Gong, W. N. Chen, Z. Liu, H. Wang, and
J. Zhang, “Coordinated charging scheduling of electric vehi-
cles: a mixed-variable differential evolution Approach,” IEEE
Transactions on Intelligent Transportation Systems, vol. 21,
no. 12, pp. 5094–5109, 2020.

[17] S. Zhou, L. Xing, X. Zheng, N. du, L. Wang, and Q. Zhang, “A
self-adaptive differential evolution algorithm for scheduling a
single batch-processing machine with arbitrary job sizes and
release Times,” IEEE transactions on cybernetics, vol. 51,
no. 3, pp. 1430–1442, 2021.

[18] Z. Xie, C. Zhang, H. Ouyang, S. Li, and L. Gao, “Self-adaptively
commensal learning-based Jaya algorithm with multi-popula-
tions and its application,” Soft Computing, vol. 25, no. 24,
pp. 15163–15181, 2021.

[19] F. Zhao, X. He, and L. Wang, “A two-stage cooperative evolu-
tionary algorithm with problem-specific knowledge for
energy-efficient scheduling of no-wait flow-shop problem,”
IEEE Transactions on Cybernetics, vol. 51, no. 11, pp. 5291–
5303, 2021.

[20] F. Zhao, L. Zhao, L. Wang, and H. Song, “An ensemble discrete
differential evolution for the distributed blocking flowshop
scheduling with minimizing makespan criterion,” Expert Sys-
tems with Applications, vol. 160, article 113678, 2020.

6 Applied Bionics and Biomechanics


	Aerodynamic Analysis and Training Research of an S-Shaped Arc Ball Based on Hydrodynamics
	1. Introduction
	2. State of the Art
	3. Methodology
	3.1. Deep Learning Intelligent Algorithm in the Aerodynamic Analysis Model of the S-Shaped Arc Ball
	3.2. The Realization Steps of the Aerodynamic Analysis Model of the S-Shaped Arc Ball Based on Hydrodynamics

	4. Result
	4.1. Experimental Design of the Aerodynamic Analysis Model of the S-Shaped Arc Ball Based on Hydrodynamics
	4.2. Aerodynamic Model of the S-Shaped Arc Ball

	5. Conclusion
	Data Availability
	Conflicts of Interest

