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Abstract—This study is based on the sequencing adaptive
genetic algorithm and conducts an in-depth discussion on
optimization issues in the field of higher vocational sports
training. By analyzing the shortcomings of traditional genetic
algorithms in optimizing training plans, a new sequencing
adaptive genetic algorithm is proposed to improve the
optimization effect and adaptability of training plans. First, the
optimization goals and constraints in higher vocational sports
training were studied, including the diversity of training content
and the rationality of training intensity. Secondly, based on the
sequencing adaptive genetic algorithm, an optimization
algorithm framework suitable for higher vocational sports
training was designed, including key steps such as individual
coding, fitness evaluation, and crossover mutation. Then, the
proposed algorithm was verified and analyzed using
experimental data. The results showed that the algorithm can
effectively improve the optimization effect of the training plan
and has strong adaptability and generalization capabilities.
Finally, through comparison with traditional genetic algorithms
and other optimization algorithms, the superiority and
practicability of sequencing adaptive genetic algorithms in higher
vocational sports training are further verified.
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. INTRODUCTION

With the continuous optimization and improvement of
vocational education, higher vocational academic education
has received more and more attention [1]. On the one hand, the
cultural education of higher vocational colleges is further
enriched. Still, on the other hand, the lack of physical
education and training in HVC is relatively weak. For high-
quality students, it is the embodiment of cultural ability and the
improvement of physical quality [2], [3]. From the perspective
of practicality, the physical training and education of HVC can
be carried out to cultivate students' physical fitness, exercise
their will, improve students' abilities from many aspects, and
give play to the multiple effects of higher vocational education,
the characteristic training advantages of HVC [4].

However, it is worth noting that, how to set up physical
education classes in HVC and arrange them to combine work
and rest, which can exercise physical fitness and relax better. In
response to this problem, scholars have proposed many
methods, such as introducing basic genetic algorithms, trying
to change the problems of slow convergence and poor stability,
and avoiding the two-level differentiation [5]. Still, the basic
genetic algorithm has certain application limitations. Therefore,
some scholars further optimize, introduce the genetic
algorithm's incorporation of co-evolution, conduct competition

among multiple courses to improve global convergence, and
achieve the optimization balance of multiple courses. However,
this is prone to weakening and degradation [6], [7]. Physical
training in higher vocational colleges is one of the important
ways to improve students' physical quality and sports skills, its
purpose is to cultivate students' physical quality, improve
athletes' competitive level, and promote the overall
development of students' physical and mental health. The
traditional training methods of higher vocational sports are
often subject to the design and implementation of training
plans, and there are problems such as unstable training effect
and low degree of individuation, so it is necessary to introduce
more scientific and effective optimization methods to improve
training effect. Genetic algorithm is a common heuristic
optimization algorithm in the research field of optimization
problems, which has strong global search ability and
adaptability. In recent years, with the continuous development
and improvement of genetic algorithm, sequencing adaptive
genetic algorithm, as a variant of genetic algorithm, has been
widely concerned and has achieved some successful
applications in many fields. Sequencing adaptive genetic
algorithm is an optimization method based on population
evolution. Its basic idea is to continuously select individuals
with higher fitness from the initial population to solve the
optimization problem by simulating the selection, crossover
and mutation operations in the process of biological evolution.
Compared with traditional genetic algorithms, sequencing
adaptive genetic algorithm has stronger adaptability and
flexibility in individual evaluation and selection, crossover and
variation, and can better cope with the solving needs of
different problems. In the field of higher vocational sports
training, optimizing the training plan is the key to improve the
training effect and individuation degree. The traditional
training plan design usually relies on experience and
professional knowledge, and it is difficult to fully take into
account the characteristics and needs of different athletes, so it
is necessary to introduce more scientific and effective
optimization methods to improve the design of training plans.
As a new optimization method, sequencing adaptive genetic
algorithm has good application potential and development
prospect, and can provide new ideas and methods for the
improvement and promotion of physical training in higher
vocational colleges.

In summary, as a new optimization method, sequencing
adaptive genetic algorithm has the potential and prospect of
application in the field of higher vocational sports training, but
the relevant research is still relatively limited, and its specific
application and effect in this field need to be further discussed.
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The field of higher vocational sports training has made
some progress in recent years, including the improvement and
innovation of training methods, the improvement of athletes'
technical level, and the quantitative evaluation of training
effects. With the development of sports science and the
advancement of technology, more and more scientific methods
and technologies are introduced into higher vocational sports
training, making the training process more scientific and
personalized. However, the field of higher vocational sports
training still faces some challenges. This includes the
optimization of training plans, the satisfaction of athletes'
personalized training needs, and the quantitative evaluation
methods of training effects. Traditional training methods may
not fully take into account the characteristics and needs of
different athletes, resulting in unsatisfactory training results.
There are still some unresolved issues in the field of higher
vocational sports training, such as how to better realize the
personalization and differentiation of training plans, how to
improve the accuracy and scientificity of evaluation of training
effects, how to effectively adjust and Optimize training plan,
etc. Solving these problems will help improve athletes' training
effects and competitive levels. This study is based on the
sequencing adaptive genetic algorithm and focuses on the
optimization problems in higher vocational sports training.
Compared with traditional training methods, sequencing
adaptive genetic algorithms are more personalized and
adaptable and can better meet the training needs of different
athletes. The importance of this study is that by introducing
new algorithmic methods, it improves the optimization effect
and degree of personalization of the training plan, and provides
new ideas and methods for the improvement and improvement
of higher vocational sports training. At the same time, this
research also fills the gap in optimization methods in the field
of higher vocational sports training, and is innovative and
advanced to a certain extent.

Based on this, the article relies on the sorting adaptive
genetic algorithm through the introduction of adaptive genetic
operators so that each course has its cross arrangement, and it
is gradually tried and automatically changed, aiming to adjust
the optimal sports training in HVC.

Section | briefly introduces the background and
significance of physical training in higher vocational colleges,
discusses the problems and challenges existing in physical
training in higher vocational colleges, and puts forward the
purpose and significance of this research; Section Il analyzes
the present situation of PE teaching in higher vocational
colleges; Section Il discusses the relationship between higher
vocational education and physical training. Section 1V
proposes the exercise training based on adaptive genetic
algorithm; Section V determines the research object and data
source of the experiment, and describes the experimental
design and setting, including participant selection,
experimental conditions, evaluation indicators, etc. Discussion
is given in Section VI. Finally, the main findings and
contributions of this study are summarized, the direction and
suggestions for further research are put forward, and the
application prospect of sequencing adaptive genetic algorithm
in higher vocational sports training is prospected in Section
VIL.
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Il. AN ANALYSIS OF THE CURRENT SITUATION OF
PHYSICAL EDUCATION IN HIGHER VOCATIONAL COLLEGES

A. Physical Education Teaching Goal

The so-called PE is not only simple sports such as long-
distance running and hurdles, but also actively guides students,
such as adding group gymnastics, Tai Chi, and other sports,
integrating traditional culture and sports, and guiding students
in team spirit, Physical and mental health, and other aspects
have been fully displayed and embodied.

B. Physical Education Teaching Methods

Concerning the approach of physical education, the
traditional methods are led by teachers, imparting the
corresponding knowledge to students, and it is difficult for
students to choose according to their interests. The
consequence is that the development of all students cannot be
satisfied, making physical education teaching quality cannot be
significantly improved [8], [9].

C. Physical Education Content

At present, physical education courses and physical training
are mostly based on exercise methods. On the one hand,
physical training with a large amount of exercise may only suit
some students. On the other hand, repeated courses will be
produced, which are only continuously strengthened. Over a
long period, students will become tired of learning, leading to a
continuous decrease in the quality of teaching.

D. The Need for Constructing Special Sports Courses in
Higher Vocational Colleges in the New Era

Different HVCs have different school-running ideas and
concepts, and their characteristics are also different. Therefore,
higher vocational physical education curricula and physical
training should also be their focus [10]-[13]. Quality education
can be introduced and integrated with the physical education
courses of HVC, guide students to conduct comprehensive
development training, comprehensively cultivate all aspects of
quality, complement cultural courses, and finally realize the
high-quality sports training and cultivation of HVC.

E. The Need of Physical Education Reform in Higher
Vocational Colleges

Given the traditional teaching methods, teaching goals, and
teaching content, traditional methods need to be reformed,
which is mainly reflected in (1) ideological reforms to guide
students’ independence and innovation, comprehensively
considering students’ intelligence and other factors to develop
and integrate Quality education is expanded to cultivate
students with good habits and good ideas; (2) Reform of the
model, change the traditional teacher teaching, students
passively accept teaching, guide the gradual participation of
academics, full participation, from the beginning of the
physical training design and implementation, Give full play to
individual initiative and creativity, assisted by teachers, and
cooperate; (3) Reform in methods. From the perspectives of
thinking mode and physical instinct, carry out effective sports
training guidance, complete the concept change and plan
formation, and raise the standard of instruction; (4) Reform in
evaluation. Transform from traditional evaluation indicators to
comprehensive evaluations of students’ progress, physical
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fitness, sports skills, and learning attitudes to guide students’
physical and mental health.

I1l.  HIGHER VOCATIONAL EDUCATION AND SPORTS
TRAINING

A. The Content of Physical Education in HVC aiming at
Quality Education

For physical education and training in HVC, it is necessary
to fully consider the feasibility and integration of quality
education in teaching content, fully integrate market needs and
teaching, and arrange the content and training of teaching
scientifically, effectively, and reasonably [13], [14]. The goal
of its teaching is to enhance the physical fitness of students and
cultivate comprehensive graduates. Therefore, in addition to
traditional sports, it is necessary to add or set up some new
sports training content according to the local characteristics of
the advantages of the school, such as Tai Chi, Boxing, group
gymnastics, swimming, etc.

B. Carry out Physical Education Based on Students'
Professional Characteristics

The PETs and resources of higher vocational colleges are
different. Therefore, in addition to traditional physical training,
it is necessary to design the division of labor according to the
existing profession. Teaching physical education requires a
thorough understanding of the factors that affect the students,
designing teaching content that aligns with students’ interests
and sports, and conducting practical sports training to improve
students’ physical fitness and effectively give full play to
physical education in HVC. The role of quality education in
students’ life is very important.

At the same time, different sports training courses and
contents are set up for the student subjects of different majors
in HVC. It is optional for all students to make a unified
selection. According to the characteristics of different majors
and occupations when selecting courses, they are classified and
pushed and selected separately to ensure that there are Course
selection is required to ensure that the selection is more
scientific, reasonable, and effective.

To continue the physical education process of higher
vocational colleges from inside to outside, HVC should
investigate the combination of extracurricular physical activity
and intramural physical education to form a unity of teaching
and practice to ensure the unity of students inside and outside
the campus to the greatest extent and completeness, but also to
ensure the connection between HVC and enterprises.

C. Physical Education Teaching Form That Highlights
Practical Ability

The higher vocational college's PE should highlight
students’ practical abilities. Simulating professional scenes and
social situations, physical training, and future work abilities
should conduct comprehensive training. According to different
majors, different genders, and different interests, they are
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separately cultivated. Design different physical education or
physical training content to reserve enough knowledge of
physical education for students. At the same time, students
experience different roles in sports training, such as referees,
athletes, captains, etc., to fully exercise their resilience and
unity ability, and they can also exercise other abilities while
exercising. At the same time, by simulating the requirements of
the enterprise, it is required not to be late or leave early and to
attend sports training fully.

IV. SPORTS TRAINING BASED ON ADAPTIVE GENETIC
ALGORITHM

In adaptive Genetic Algorithms Based on Co-evolution
(SAGA) based on co-evolution, in each iteration of the
algorithm, the evolution process and the collaborative process
are carried out in sequence [15], in which the evolution process
uses adaptive genetics. With a strong global search capability
and a good convergence speed, the SAGA algorithm's genetic
operation seeks to improve the genetic algorithm from both
local and global perspectives.

The objective function is the core indicator in the genetic
algorithm (GA) optimization process. It defines the goals or
performance evaluation criteria that need to be optimized. In
the scenario of higher vocational sports training, the objective
function may be diverse, such as the overall performance index
of the training plan, the athlete's training effect evaluation
index, etc., which are determined according to the specific
content and purpose of the research. Generally speaking,
genetic algorithms can be used for optimization problems as
well as search problems. In optimization problems, genetic
algorithms find optimal solutions or near-optimal solutions
through iterative evolution; while in search problems, genetic
algorithms are used to find solutions that meet specific
conditions in a large-scale search space. In the scenario of
higher vocational sports training, if it is a training plan
optimization problem, the genetic algorithm is used to optimize
the objective function, that is, to find the best training plan; if it
is a training plan design problem, the genetic algorithm is used
Search for the optimal training plan.

A. Framework Description of Co-Evolution

The two-layer co-evolutionary framework is shown in Fig.
1. The population is separated into n sub-populations.
Enhanced co-evolution is employed to prevent early maturation
within the populations. The phenomenon continues to uphold
the global search capability. The local population forms the
lower layer, and a neighborhood-based local adaptive evolution
algorithm is applied for conducting the local lookup.
Enhancing convergence speed and promptly locating the best
local solution are the goals. The local population is promoted
to the top performers in the global group through the
promotion operation association between the two layers.
Subsequently, the local adaptive algorithm converges to the
local optimum quickly.
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Fig. 1. Two-layer framework model diagram of co-evolution.

B. Adaptive Mutation Strategy of Local Evolution

The lifting operation concentrates the better individuals
between the n subpopulations of the world and local
populations. The local evolution uses a neighborhood-based
local adaptive evolution algorithm to rapidly allow the local
population to converge to the ideal solution. In this algorithm,
selection and crossover operations are not used; only mutation
operations are used, and the mutation rate that adapts is
employed. The mutation is restricted to the individual's 4
neighborhood, and the purpose is to accelerate the convergence
speed of the local population. The adaptive mutation rate
among them is described as follows:

P,(t) =0.01 4+ NG X cof (1)

Of them, t denotes the algebra of the current iteration, and
NG denotes the algebra for which there hasn't been a better
solution since the last generation, at which point an excellent
solution first surfaced. Typically, a small value, like 0.01, is
used to determine the threshold for a coefficient called cof,
which increases the mutation rate.

Formula (2) illustrates that if the evolution process is
smooth—if a better solution emerges in every generation—
then NG=0. In this case, it can be concluded that the current
mutation operation effect is preferable, and raising the
mutation probability is unnecessary. If it has not evolved, the
longer the time will be. The greater the NG, the higher the
mutation probabilityB,,, and the need to expand the search
range, but once a particular threshold for the number of non-
evolved generations is reached (if cof=0.01, the threshold is
100 generations), then P, =1 can be considered as the
population at this time There is no better solution in the 4-
neighborhood, and the evolution process is terminated.

C. SAGA Algorithm Description

Through the analysis of the above two-layer framework and
operation strategy, the steps of the adaptive algorithm based on
co-evolution (SAGA) are described as follows:

1) Perform a random initialization on
population and set the population to n;

the global

2) Improve the algorithm of the sub-population and form
the coverage of the global population;

3) For the local adaptive evolution, the formation of a new
population is optimized;

4) Cooperate based on the new population to achieve
continuous improvement;

5) If the termination conditions are met, then end.
Otherwise, go to (2).

Chromosomes are usually represented by bit strings, where
each bit represents the value of a gene or variable on the
chromosome. The following is a simple example. Suppose
there is a chromosome containing 5 genes, and each gene has 2
possible values (0 or 1). The chromosome can be represented
as a 5-digit bit string, for example: 10110.

In genetic algorithms, crossover and mutation are two
common genetic operations used to generate new individuals.
Their probabilities are usually specified by the user during
algorithm design.

The crossover operation partially exchanges the
chromosomes of two parent individuals to produce new
offspring individuals. For example, for chromosomes
represented by bit strings, crossover can cut the two
chromosomes at random positions and swap the parts after the
cut point. Suppose there are two parent individuals A and B,
respectively 10110 and 01101, then the possible offspring
individuals are 10101 and 01110. The probability of the
crossover operation is usually specified by the user and is
generally set between 0.6 and 0.9; the mutation operation
randomly changes the values of some genes in the individual
chromosomes to introduce new changes and diversity. For
example, for a chromosome represented by a bit string, a
mutation could randomly invert certain bits in the
chromosome. Suppose there is a chromosome 10110, which
may become 10100 after mutation. The probability of mutation
operations is usually low and is generally set between 0.001
and 0.01. It should be noted that the probability of crossover
and mutation can be adjusted according to specific problems
and experimental experience. Certain experiments and tuning
are usually required to determine the best parameter settings.
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V. EXPERIMENTAL VERIFICATIONS

According to the dual consideration of the majors studied
by the students of HVC and their future occupations, the

/ Department of Finance

Department of Construction
Engineering

\ Department of Tourism
\ Management

\ Computer science

Vol. 15, No. 2, 2024

student's physical fitness requirements are integrated, and the
focus is on selecting courses to improve their physical fitness
and, at the same time, related skills. The specific physical
education training is shown in Fig. 2.
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/
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Fig. 2. Practical physical education curriculum in higher vocational education.

To further clarify the effectiveness of the SAGA algorithm,
this paper uses this method, the ECCGA algorithm, and the
FLAGA algorithm to optimize the performance of the physical
education curriculum setting. The relevant parameters are set
as follows: the physical education class hours are set to 240,
divided into three sample groups, respectively 90, 80, and 70.
The probability of coordination is set to 0.42. m is set to 4, the
environmental load K is set to [80, 80, and 20], and the
probability of promotion is set to 0.4, so the selected test
function is as in Formula (2), Formula (3), Formula (4) as
shown in:

£ = Y cost(x;) — 21, cos?(x;) o<z,
v i1 X
n 2
<10,1<i< n,l_[xi = 0.75
i=1

fo =3 {x? — 10 cos(2mx;) + 10}, -5.12 < x; <

5.12 3)
fz=—20exp{—0.2
" (4)
1
—exp [ﬁz cos(anl-z)] +20+exp(1),-32 < x;
i=1
< 32

F1 is a non-linear function, and f2 and f3 are multi-
dimensional and multi-modal. It is simple to become mired in a
locally optimal solution when solving. Set n to 30, then the
results of a certain iterative optimization process can be
obtained, as shown in Fig. 3, Fig. 4, and Fig. 5.
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It can be seen from the results in Fig. 3 that it is the
iterative process of the function. Compared with the other two
functions, the convergence speed of the SAGA algorithm is
faster and closer to the optimal value of 0.81; from the two
calculation results in Fig. 4 and Fig. 5, you can see the
convergence process of the SAGA algorithm has fewer
fluctuations, so it can be obtained that compared to the other
two algorithms, the SAGA algorithm not only has a faster
convergence speed but also has a higher accuracy. Similarly,
when solving the maximum value of the function value, when
the SAGA algorithm is iterated 8000 times, the optimal
function value 0.81 is obtained. Still, the traditional method is
iterated 40,000 times more than the SAGA algorithm.
Therefore, the SAGA algorithm has more obvious advantages.

VI. DISCUSSION

The traditional training plan design is often based on expert
experience and general rules; it is difficult to fully consider the
individual differences and training needs of different athletes.
The sequencing adaptive genetic algorithm can automatically
adjust the training plan according to the characteristics and
goals of each athlete to achieve personalized and differentiated
training, so as to better meet the needs of athletes. Through the
comparison of experimental results, it is found that the training
plan optimized by sequencing adaptive genetic algorithm has
certain improvement in training effect. Compared with the
traditional training plan, the optimized training plan is more
scientific and reasonable, and can better improve the training
effect and competitive level of athletes. In this study, we
adjusted and optimized the parameters of the sequencing
adaptive genetic algorithm in a certain range, and compared the
optimization effects under different parameter settings. The
results show that the algorithm parameters have a certain
influence on the optimization results, and reasonable setting of
algorithm parameters can improve the optimization effect and
convergence speed. Although the experimental results of this
study show that the personalized training plan based on
sequencing adaptive genetic algorithm has certain advantages,
its feasibility and stability in practical applications still need to
be further verified. Future studies can further expand the
sample size and experimental scope to explore the applicability
of the algorithm in different scenarios and sports. There are
still some limitations in this study, such as small sample size
and insufficient control of experimental environment. Future
studies can further improve the experimental design, strengthen
the evaluation of algorithm performance and stability, and
explore more effective and reliable methods for optimizing
personalized training plans.

In summary, the optimization method of higher vocational
physical training based on sequencing adaptive genetic
algorithm has certain potential and application prospect, but it
needs further verification and improvement in practical
application. We believe that with the progress of technology
and in-depth research, this method will bring more innovations
and breakthroughs in the field of higher vocational sports
training.

VII. CONCLUSIONS

As a group of important academic institutions for
cultivating skilled students, vocational colleges are receiving
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more and more attention. The students who are trained should
also integrate academic and practical skills to improve the
physical fitness of students. This article uses a ranking adaptive
genetic algorithm. As a basis, it has absorbed the advantages of
strong convergence and put forward an adaptive genetic
algorithm to protect sports training and the algorithm's stability
on time, which is advantageous to setting sports courses in
HVC and has obvious effects.
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