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In order to make my country’s youth health management more scientific, more standardized, and more effective, it is necessary to
conduct in-depth research on the management of youth physical health promotion. Through the investigation and analysis of the
physical health data of adolescents in my country, this paper proposes that the results of health intervention training as part of the
empirical research on the construction of adolescent health big data management service system can effectively improve the
relationship hypothesis of the physical health of adolescents and by selecting the example of our country’s “Adolescent Physical
Health Data Analysis in 2020” for regression analysis. The research results show that the theory of adolescent physical health
promotion can improve the physical health of adolescents by interfering with students’ physical exercise. In the processing of data,
GBDT is suitable when the training set is relatively large, and as the sample size increases, the accuracy rate can reach 79.79%. In
terms of the classification accuracy of male sitting forward bending promotion, the accuracy of the RF method is higher than that
of GBDT. In terms of the promotion classification effect of boys’ 1000 m running, the RF method achieved the highest promotion
accuracy rate of 77.62%. In the male pull-ups to promote the classification effect, when the proportion of the training set is 60%,
the RF method gets the highest accuracy rate, which is 92.04%. The results of the classification effect for girls standing long jump
promotion show that the classification accuracy rate for girls standing long jump promotion is between 51% and 56%. When the
training set is less than 60%, the RF method is the best, the highest is 53.93%, and the rest is the GBDT method, the highest is
55.46%; in Macro-F1, the RF and GBDT indicators have their own advantages. In the promotion of the classification effect on the
final fitness level of girls, the accuracy rates of RF and GBDT methods range from 90% to 96%, and the accuracy rates of the NN
method range from 80% to 87%; when the practice rate reaches 80%, the GBDT method achieves the highest accuracy rate of
95.06%; on the Macro-F1 index, the GBDT method is obviously the best.

1. Introduction

Knowledge of physical health plays an important role in
understanding physical fitness. An important goal of high-
quality physical education is to impart sports knowledge to
young people to promote exercise. Lack of physical health
knowledge is one of the main factors leading to adolescents’
lack of physical exercise. Knowledge of physical health is
considered to be a core element in the field of cognitive
sports. Together with the knowledge of healthy lifestyle and
the value of physical activity, it is considered to be the three
important components of physical literacy, and it is the basis
and prerequisite for achieving physical literacy. However,
the physical health of young people is still showing a

downward trend. Most young people are still on the pass and
fail levels, and the proportion of young people who reach
good and excellent is small.

Juul et al. separated health promotion from disease
prevention and tried to change behavior and unhealthy
lifestyles by improving education, policies, and the envi-
ronment, thereby promoting physical health [1]. Beaton and
Freeman interpreted health promotion as “a science and art
that helps people change their living habits to achieve an
ideal state of health. The ideal state of health should be to
achieve physical, emotional, social adaptation, and spiritual
and intellectual balance” [2]. Based on the concept of health
promotion at different stages, Borhani et al. believes that
health promotion is a combination of natural science, health
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science, and behavioral science knowledge and seeks to
improve the lifestyle including physical activity, eating
habits, and mental state. Harmony with the entire envi-
ronment to improve the overall strategy of life quality [3].
Bnnelycke et al. can see from the concept and development
of health promotion that there are many disciplines and
complex theoretical foundations for the study of adolescents’
physical health problems [4]. Winter et al. believe that the
theoretical basis of the research on the promotion of ado-
lescent physical health mainly includes social learning
theory, life course theory, behavior change theory, and social
ecology theory [5].

Burau et al. proposed that the promotion of adolescent
physical health must be guided by a scientific and systematic
top-level design to guide the long-term development di-
rection. Adolescent health promotion must always em-
phasize the organic connection and convergence of internal
elements to ensure the unity and harmony of theory and
practice [6]. Tiitinen et al. emphasized that individuals
complete the matching of personal behavior and environ-
ment through a certain group and social relationship [7].
Osterlie et al. proposed that the promotion of adolescent
physical health requires systematic theoretical guidance as
the foundation to support its sustainable development and
improvement [8]. Vogel proposed that although BMI is the
most widely used to measure physical fitness in the world,
there are still controversies, mainly focusing on whether
BMI is suitable for the weak physical fitness standards of
different racial/ethnic populations, and there is a lack of
systematic theoretical analysis [9]. Hales et al. proposed a
new quantitative perspective to conduct physical health
research on Americans of different races and believe that the
physical promotion of different races is very different [10].
Although the above studies have achieved certain results in
terms of physical health, they have not compared the actual
effects of the proposed theories on young people, and there is
also a lack of data testing in the context of big data.

This article focuses on the physical health of adoles-
cents and is dedicated to the study of multidimensional
data synthesis of adolescent physical fitness models. Firstly,
it collects the data of Chinese adolescents from 2016 to
2020. Secondly, it conducts empirical analysis of data
through detailed data mining and then uses machine
learning algorithms to build models to drive different levels
of test items so as to warn young people in need, finally
compare the promotion performance effects of different
models on the dataset, and promptly promote and inter-
vene in young people with poor physical fitness. Taking
linear combination exercise rules as exercise strategy,
applying extreme big data physical fitness promotion
theory to get regression exercise model so that it can
generate exercise rule weight combination suitable for
physical condition and achieve multiobjective optimiza-
tion of physical fitness. This paper establishes a physical
fitness data model, combined with co-integration analysis
and error correction methods to empirically analyze the
impact of physical fitness promotion theories and tech-
nologies on the physical health of adolescents so that the
results of the analysis are more stable and reliable.
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2. Theories and Techniques of Promoting
Adolescent Physical Health

2.1. Status Quo and Promotion Methods of Youth Physical
Exercise. The sports infrastructure and sports facilities of
different countries are very different, but they have a lot in
common. Just like every school in Japan has a baseball field
and every school in the United States and Canada has a
football field, there are representative schools that young
people love [5, 11]. Seasonal events such as ice and snow in
the north and water sports in the south have their own
strengths. Some local courses are set aside for local or school
choices. Provinces and cities with conditions will choose
national curriculum standards. If there are no conditions,
local self-control can be implemented [12]. Regarding the
content of health education, it is necessary to further specify
who teaches and how to teach, so as to facilitate assessment
and evaluation, thereby reducing the confusion of physical
education teachers [13]. If the current national physical
education curriculum standards remain the status quo and
lack the cooperation and effective connection of local and
school education functional departments at all levels, ex-
perts, scholars, and majority of physical education teachers
will go their own ways, and the training goals and training
content cannot be deeply integrated, and there is no close
connection [14]. The main content of the physical health
promotion theory (PHPT) proposed in this article is di-
versified physical education curriculum models, streamlined
groupings, and unit exercises.

2.1.1. Advocate Diversification of Sports Curriculum Models.
The main subject characteristic of physical education cur-
riculum is skills, which determines that physical education
curriculum has many different styles and genres, and the
diversification of physical education curriculum entity models
is necessary and possible [15]. In different countries at dif-
ferent times, there are generally three ways to design and
select physical education curriculum models: one step, full
delegation, and step by step. Our country’s physical exercise
program period is one step in place, and physical education
teachers only need to solve the problem of exercise [16]. Some
provinces, cities, and regions in our country have inadequate
supervision and went directly from the first step to the third or
fourth step. Without the support of the second or third step,
even serious, responsible, and experienced physical education
teachers will be helpless [17]. The basic physical education in
the past 20 years has proved that many physical education
teachers are still struggling in determining and designing
physical education curriculum models. In the application of
the curriculum model, it is not possible to make absolute and
simplistic, but also to consider relevant factors such as cur-
riculum objectives, youth development level, subject nature,
training conditions, and teacher possibility, so as to achieve
the expected results. Regardless of the curriculum model
adopted, copying and imitation are not advocated [18, 19].
Curriculum has a model, but there is no fixed model. Trying
to design a model regardless of sports events, different
characteristics of adolescents, and other related factors is
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tantamount to blindly prescribing to cure all diseases. As a
result, there is a tendency toward standardization and
modelization. Physical education teachers have their own
ways, and there is never a time for convergence [20]. Only by
implementing the diversification of physical education cur-
riculum models, the coexistence of various styles of physical
education curriculum models, and not guiding the practice of
physical education curriculum in a fixed mode, can the
initiative and creativity of physical education teachers be
further brought into play [21].

2.1.2. Reasonably Arrange Group Exercises and Unit
Exercises. Group work usually refers to class work. The form
of classroom teaching helps to expand the scale of teaching,
but for physical education, the main disadvantage is that it is
not convenient to teach students in accordance with their
aptitude, and they cannot treat young people’s physical fitness
and uneven physical abilities differently, which affects their
personality development [22]. With the in-depth advance-
ment of the current physical education curriculum reform,
physical training in groups according to different curriculum
models, school physical education curriculum settings, school
venues and equipment, and teacher qualifications, there are
classes according to gender, physical fitness, and physical
fitness. There are many forms such as sports performance
classification and selection of sports events [23]. On this basis,
elementary school physical education sometimes requires two
or more courses and group exercises in the class. The group
exercises are based on the actual situation of the young people.
Group exercises are carried out according to the actual sit-
uation of young people, they can be set to rotate in groups or
nonrotating in groups, group by isomorphic design, and
group by heterogeneous design [24]. Various forms of group
exercise are helpful to the organization and management of
physical exercise. There is little difference in the interests and
sports level of young people during group exercise, which can
easily meet the needs of young people and improve the quality
of exercise. No matter what kind of grouping exercise or-
ganization form is adopted, scientific argumentation must be
carried out and cannot be artificially divided into groups,
which will affect the completion of course objectives and
academic performance. Group exercise needs to maximize the
interests of young people and optimize the effect of exercise
[25, 26]. Unit exercise, as a relatively independent exercise
process as a whole, is closely related to group exercises and is
an important part of completing the course implementation.
When constructing unit exercises, we must first select text-
books reasonably to meet the characteristics of the subject, the
physical and psychological characteristics of adolescents, and
their actual needs and plan the overall arrangement of class
hours and exercise content, as well as the reasonable com-
bination of textbooks, including the goals and objectives of
each class [27]. Young teenagers are easily distracted. Primary
school physical exercises are suitable for compound textbook

W(T) =K (y(T-1),...

yy(t-n)u(T-d-1),...

units. One lesson can use two or more exercise contents for
rotation exercises to mobilize young people’s interest in
sports. When using the compound exercise unit in middle
schools, it should also consider the promotion relationship
between subjects, including the comprehensive exercise of
upper limbs and lower limbs, exercise techniques, physical
fitness, and other aspects of teaching materials. In the ad-
vanced stage of middle school, if conditions permit, a single
textbook unit can be used to cultivate special sports for young
people and form a stable sports hobby. A single textbook unit
does not exclude some supplementary textbooks to make up
for the shortcomings of the main textbooks, such as com-
pensatory exercises for physical fitness and expansion exer-
cises for preparation and recovery. A physical education class
often only teaches a single technique, while a unit needs to
teach a complete series of combined techniques for a certain
project. The exercise goal actually governs the goal of several
classes, and the arrangement and combination of exercise
content in several classes need to be considered. In addition,
physical education courses should be closely integrated with
other subject courses to form a comprehensive exercise unit
and continue to play the function and role of physical edu-
cation courses. For example, the combination of field trips,
exercise internships, and holiday camps (carrying out cross-
country running, cycling, skiing, skating, etc.) to carry out a
variety of sports competitions has broad prospects and space
for development.

2.2. Adolescent Physical Data Evaluation Model

(1) Decision matrix for juvenile physical health
standards:

The information of indicators C1 and C2 is repre-
sented by precise numbers, while the information of
indicators C3-C11 can only be represented by
qualitative semantics. In order to establish a stan-
dardized matrix, using a given method, the decision-
making information of the two types of adolescents’
health standards are expressed as visual blur num-
bers. For the decision-making information of indi-
cators C1 and C2, the physique health expert group
firstly gives the expected interval of C1 and C2 in
each stage based on the physical health status of
adolescents and then calculates the intuitionistic
fuzzy number of the decision information of each
adolescent physique health standard of C1 and C2
indicators. For the semantic information corre-
sponding to the indicators C3-Cl11, find the intui-
tionistic fuzzy number corresponding to each
semantic information in the table.

(2) Decision matrix of weighted physical fitness stan-
dards at each stage:

su(k—d—n)). 1)



First, use formula (1) to obtain the intuitionistic
fuzzy information entropy of each stage C1-Cl1,
respectively, and then calculate the weight of each
stage index C1-Cl11. Finally, based on Definition 3
and the required weights, a weighted decision matrix
for each stage is constructed.

(3) The positive and negative ideal solutions of physical

fitness standards at each stage:

First, based on the size of the defined comparison
information, select the positive and negative ideal
solutions according to the rules. Then, for cost-based
indicators, the positive ideal solution will select the

P(d,w;) = P(d;)P(w;|d,),

Py 1d) = Y Pl 12)P (20 1),

k=1

A(Ai, Aj) =

solution in the stage:

First, calculate the distance from each physical fitness
data to the positive and negative ideal solution in the
stage according to the formula, and then, calculate
the closeness of each physical data to the ideal so-
lution in the stage according to the formula. The
closeness of each physical data in stage 1 is

y=BX+g

=AW + ¢ 3)

The closeness of each physical fitness data in stage 2
is

_v Q
¢_VXQ+(D/2)2><71><3600’ @

(In—aW)y =(In—-aW)Xf + ¢
The closeness of each physical fitness data in stage 3
is
e =gV,

wg = max{O,WG : £<f?;,f§f>}, (5)

(5) Feasible combination of physical fitness data:

First, calculate the number of potential physique data
combinations. The number of candidate physique

10g< |xA;U_AaAj' >’ 10g<
j

(4) The closeness of each physical fitness data to the ideal
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minimum value of the stage candidate data, and the
negative ideal solution will select the maximum value
of the stage candidate data; for the benefit index, the
positive ideal solution will select the maximum value
of the stage candidate data value, and a negative ideal
solution will select the minimum value of the can-
didate physique data at the stage. Among the deci-
sion-making indicators proposed in this paper, C1
and C2 are cost-based indicators, and C3-C11 are
benefit-based indicators. The ideal formula for stage
positive and negative is as follows:

(2)

')/A[ . ij|> 10g<%> 10g<2>‘|.
j Wa, hAj

the number of potential physique data combinations
is N=4x3x5=60 pieces. Therefore, after removing
the combination of physical data that contains any of
the above four pairs of physical data, the number of
possible physical data combinations is 39.

(6) Collaboration degree of feasible physical data

combination:

Physical fitness monitoring is based on the synergy of
historical data and physical fitness data, respectively,
gives the influence factors of the physical data of
stage 1 on the physical data of stages 2 and 3 and the
influence factors of physical data of the stage 2 on the
physical data of stage 3. Then, use the formula to
calculate the degree of coordination between the
physical data of Phase 2 and the physical data of
Phase 1 and the degree of collaboration of the
physical data of Phase 3 under different
combinations.

(7) The final evaluation result of each feasible physical

data combination:

According to the physical data combination, to meet
the multistage requirements for physical data based
on the CoPS youth physical health, construct the
CoPS green selection index system, and at the same
time, consider the synergy between the multistage
physical data from the characteristics of the CoPS
complex system to obtain the final physical health
evaluation result.

data at each stage is 4, 3, and 5, respectively. The  2.3. Physical Health Big Data Service Model. The construc-
number of physique data required for each stage is 1. tion of a data-driven physical health big data service complex
According to the theory of physical fitness evaluation, ~ system as a whole follows three basic principles: @ covers
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smart data, user needs, smart technology, big data physical
health, physical health workers, big data service platforms
and physical health analysis methods, seven key elements; @
reflecting the four characteristics of data multisource, de-
mand sensitivity, technical intelligence, and service scenario;
® realizing the three cores of demand big data perception,
physical health service big data research, and user service
intelligent push function, and its formula is as follows:

xX; = Z w;;y; = 0;. (6)
=

Among them, the distance to the service system area is the
physical standard deviation, which is an important regulari-
zation parameter in the GWR model. The size of the system will
directly determine the physical health change scale feature of
the solution coefficient, and the bandwidth corresponds to a
fixed type (that is, a fixed distance threshold) and variable type
(that is, the preset distance value corresponding to the Nth
nearest field is used as the bandwidth value of each solution
point), and this paper adopts the variable type physique data
model. When solving the BMI model, the bandwidth needs to
be optimized. The cross-validation method or the BMI method
can be used. When solving the bandwidth of the BMI model,
the corrected version of the BMI method is generally used, and
the expression is as follows:

BMI(b) = 211 In(0) +n In(27) +n{ n+tr(S) }

n—2-—tr(S)

k
F= Z Z |q—n,-|2, )

i=1 qeD;
W(T) =K(y(T-1),u(T -d-1)),

where F represents the estimated variance, S represents the
data range matrix of physical fitness, and W (T) represents
the trace of the matrix. The construction of a complex system
of the physical health big data service system has three main
lines of thinking: @ based on multisource heterogeneous
massive data resources, realize the core functions of physical
health big data services; @ between the constituent elements
of the physical health big data service model, mutual co-
ordination then constitutes a complete physical health
service ecosystem; @ it reflects the main characteristics of
the physical health big data service model. Since the BIM
software lacks the physique health family model required by
this complex system, it is necessary to determine the data
scale of the required model based on the preliminary
complex system big data type investigation, analysis, and
formula calculation and determine the number of models
based on the formula. For example, the SJG diagonal flow
physical examination model in the physical health big data
service system model is established as an example: according
to the design specifications, indoor health data functional
partitions and usage requirements, the indoor physical
health monitoring index is determined to be Q, and the
accuracy of the complex system is D, which can be calculated
as health index v, namely,

v =Q(D,)2 x 7 x 3600, (8)

2.4. Physical Health Promotion Theory and Technical Imple-
mentation Model. The optimization of the physical health
big data service system involves cross-professional optimi-
zation. It is no longer a simple system. First, determine the
key target performance of the system and list it as the
“refactoring pole.” They are usually the core performance
and functions of the big data service system. Its mathe-
matical representation is as follows:

g koo
U= Z; P, le](’) . 9)
i= j=

The role of physical health knowledge in promoting
physical activity can also be explained by TPB theory.
According to TPB theory, an individual’s intention to
participate in physical activity is a direct promotion indi-
cator of individual physical activity participation, which
contains three decisive factors. The importance of physical
activity knowledge and participation is that it is related to the
factors of TPB attitude. To be clear, knowledge affects at-
titudes and thus the purpose of behavior; assuming that
physical activity, health knowledge, and health benefits are
the basis of physical activity participation, then improving
and developing physical health knowledge should be the first
step in establishing healthy physical activity behavior.
Therefore, behavioral control is also one of the mediating
variables that mediate the relationship between physical
health knowledge and physical activity behavior. In the case
of integrated reconstruction of vibration isolation and shock
resistance, three reconstruction poles are determined:

U={P,|D,L f,,QdLP,| f1, i, P; IN,M,I}.  (10)

In the formula, P1 is the overall pole, 2P is the health
pole, and 3P is the physical evaluation pole. Here, P3 is listed
as the comparison object, but it can also be other. Because it
is iterative optimization, the initial plan is not particularly
important; the acceptable plan is marked as U. Decompose
the physical elements and redesign the architecture; then,
mark the initial parameter scheme as (0) C, change the
parameters, obtain the improvement scheme, and compare
and summarize the optimization direction, until satisfied.
The system is an envelope relationship to the subsystem, so
subsystem optimization can use all mature technologies,
theories, and research results. For example, pure structural
optimization can use structural dynamics methods to es-
tablish objective optimization functions to carry out opti-
mization analysis; difficult to express or immature
combination of overall expression or complex system ex-
perience decision-making, and they are finally presented
quantitatively on the data table, which is for the complex
system decision-making of the physical health big data
service system. In fact, the comparison of advantages and
disadvantages is already obvious. The key performance
parameters in the reconstruction pole can be replaced, but
the most important evaluation parameters at the moment



are always retained, leading to a “chemical reaction” to
generate one or more performance/function improvements.
The general expression of the basic GWR model is as follows:

U K
IR=Y > f,DV.d,

S-1d-1

, (11)
yi = Bupv;) + Zﬁj (ui>vi)xij + ejﬁj'
i

Among them, (u;,v;) are the coordinates of the re-
gression analysis point, X; (j=1, 2, ...) is the independent
variable, and the regression parameter is about the physical
health function, that is, it is estimated to quantitatively
reflect the heterogeneous characteristics of physical health
by evaluating the physical health status quantitatively. The
MBY model uses the linear weighted least element method
to decompose the model at i in any regression analysis. The
formula is as follows:

B, =(X"W,x) ' x"Wyy. (12)

The matrix X = (X;;),x(p+1) is the independent variable
sampling matrix (the value of the first column is 1), Y =
(y1, y1,...,Yn)" is the dependent variable sampling ma-
trix, and W, is the diagonal matrix, where the diagonal
element wik(k = 1,...,n) represents the value of each ob-
servation at the regression analysis point i. The weight is
generally calculated by the kernel function. Finally, the
migration operator is executed after determining the mi-
gration candidate solution in the migration subsystem,
which is defined as

X () — x5 (s),

n - 2
Aoy Z (X:‘k(f) - xﬂ(s)) Dijt (€) > Ajgejo >0,
_ Ik]l s=1
Oikji =
0, Aikjl <0.
(13)
Among them,

n
=1

2.5. Relationship Hypothesis of the Influence of the Ado-
lescent Physical Health Promotion Theory on Adolescents.
All mass data related to physical fitness and health can be
called health big data. At this stage, with the continuous
acceleration of informatization in the field of physical fitness,
the types and scale of health data are increasing exponen-
tially. The difference from big data in other industries is that,
in addition to the 5V characteristics of general big data,
physical big data also has the characteristics of integration,
dissemination, and intelligence. Based on this, the following
hypotheses are proposed.
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Hypothesis 1. Targeted health intervention training and using
the results of health intervention training as part of the
empirical research part of the construction of adolescent
health big data management service system can effectively
improve the physical health of adolescents. Many adolescents
lack physical exercise, do not even pay attention to the results
of physical examinations, and do not treat physical exami-
nation results and academic performance at the same level.
This requires all parties to guide young people to change their
thinking and pay attention to their physical health.

Hypothesis 2. Exercise can enhance the individual’s sense of
control and self-efficacy, produce positive psychological
changes, and transfer the individual’s bad emotions, thereby
increasing the interest of young people in improving
physical health. The current evaluation mechanism does not
make young people feel the pressure of physical health and
actively pay attention to their physical health and participate
in exercise. Currently, there is a lack of an effective early
warning system. If early warning and monitoring can be
made, young people can realize that their physical condition
is not good enough, and they may fail the physical test and
have enough time to improve, and the downward trend
should be able to change.

Hypothesis 3. The idea and method of collaborative gov-
ernance intervene in the field of youth physical exercise
governance, with good adaptability and pertinence. The
importance of physical exercise has been unanimously
recognized in the academic circles, but practical problems
such as poor participation in youth physical exercise and low
management effectiveness have been unresolved. The lack of
scientific and effective governance theoretical guidance is the
key reason. It is a wise choice to involve the idea and method
of collaborative governance in the field of youth physical
exercise governance.

3. Construction of an Empirical Research
Model of Theories and Techniques for
Adolescent Physical Health

3.1. Data Sources for Empirical Analysis of Physical Fitness.
This article takes the 2016-2020 General College Adolescent
Physical Test Data as the research object. Among them, there
are 11,927 male data and 4854 female data. In the process of
research, we must fully consider the objective basic condi-
tions. Before conducting the research, the feasibility of the
experiment must be investigated and studied. And, on the
basis of fully satisfying relevant theories, the research objects
are formed. In terms of sports training, the main research
content in the course of research on this course is sports
training, related methods, and theories of physical education.

3.2. Empirical Research Data Analysis Steps

(1) Physical test data processing:

In the face of massive amounts of data, use the
matplotlib library in python as a tool to draw the data
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distribution of each data item (including discrete
variables and numerical variables). Through the data
distribution, the degree of concentration and dis-
persion of the data can be seen. Through the com-
prehensive grade data distribution diagram, it is easy
to analyze that except for weight scores, and most
people have the most normal grades and pull-ups
failing. Other test items are the most passing grades,
and the proportion of good and excellent people is
very small. The sample distribution is extremely
uneven. In addition, we use descriptive statistics to
do exploratory analysis of the data and know the
basic statistical values of each variable, including the
mean, standard deviation, variance, and mode.

(2) Physical feature extraction and processing:

After a simple exploratory analysis of the dataset in
the data understanding stage, the data is further
processed to provide reliable data for the next ma-
chine learning algorithm. Experiments have verified
that there are no missing or duplicate values in the
dataset. Then, normalize it to extract a new feature
body mass index (weight/height). Finally, the dis-
crete variable or categorical variable is processed by
the ne-hot encoding method.

(3) Model processing of physique data:

After the data is manipulated in the data preparation
stage, the dataset meets the requirements and can be
directly used for model building and training pro-
motion. Based on the random forest algorithm (RF)
model to achieve the RF algorithm flow and the
gradient boosting tree algorithm- (GBDT-) based
model to achieve the GBDT algorithm is based on the
boosting algorithm, essentially an additive model;
the purpose is to continuously optimize the pro-
motion value between the actual value error, and the
error value is expressed by a loss function, that is, to
minimize the loss function. When the loss function is
a square function, each base learner fits the residual
of the previous stage; when the loss function is a
general function, the core idea of the gradient
boosting tree needs to be used.

The NN algorithm based on the neural network
(NN) model is divided into two processes, one is the
forward propagation of the signal, and the other is
the backward feedback of the error. During forward
propagation, the input vector is passed in from the
input layer and then multiplied by the corresponding
4 weights, and the result is passed to different
neurons in the first hidden layer, and then, through
all hidden layers and similar processing to the final,
the output layer outputs the final value. If it does not
match the output value in the training sample, it
begins to enter the error reverse feedback stage. We
need to use this error value to adjpropagation, the
error of the output layer is divided according to the
ratio of the link weight, and then, the weight between

the hidden layer and the output layer is optimized to
make the error function take the minimum value.

4. Empirical Analysis of the Theory and
Technology of Big Data Physical
Health Promotion

4.1. Male Physical Health Data. After determining the re-
search object, according to the adolescent physical data
evaluation model method, the male physical fitness mea-
surement data is calculated and processed, and the female
measurement data is also applied to the model. As shown in
Figure 1, the results of the promotion classification effect of
the boys’ 50 m run show that the accuracy of the promotion
classification for the boys’ 50 m run is between 77% and 80%,
and when the proportion of the training set is 60%, the
accuracy of the three methods reached the highest value. In
terms of data processing, as the proportion of training sets
increases, the GBDT method has the highest accuracy rate,
reaching 79.79%; in the Macro-F1 index, GBDT is signifi-
cantly better than the other two methods, so the GBDT
method has the best performance. The physique data clas-
sification training research data is shown in Table 1.

As shown in Table 2, the average weight of boys aged
17-18 is 1.97 kg heavier than average. The difference in 18
years is 4.36 kg, and the difference in 17 years is only 0.10 kg.
The average weight of boys aged 17-18 is 4.01 kg higher than
the minimum, and the maximum difference between 18 is
5.99kg. The average weight of boys aged 17-18 is 2.03kg
higher than the minimum, and the average weight of boys
aged 17-18 is more than 3kg higher. The maximum dif-
ference for 18 years old is 3.79 kg, and the minimum dif-
ference is 0.44kg. Adolescent girls aged 17-18 weigh
basically the same as the average, with a mean difference of
0.08 kg.

As shown in Figure 2, the results of the classification
effect of promoting forward bending of the male sitting
position show that the classification accuracy of promoting
forward bending of the male sitting position is between 67%
and 70%, and the accuracy rate of the RF method is always
higher than that of the other two. When the set ratio is 50%,
the accuracy rate reaches the highest, 69.28%.

As shown in Figure 3, the results of the promotion
classification effect of the boys” 1000 m run show that the
accuracy of the promotion classification for the boys’
1000 m run is between 72% and 78%. When the proportion
of the training set is 80%, the three methods achieve their
respective optimal effectiveness, and the RF method
achieved the highest promotion accuracy rate of 77.62%;
on the Macro-F1 index, GBDT and RF methods have
similar effects.

As shown in Table 3, the results of boys pull-ups to
promote classification results show that the accuracy of
classification for boys pull-ups is between 90% and 92%.
When the proportion of the training set is 60%, the RF
method takes the highest accuracy; the rate is 92.04%; on the
Macro-F1 index, the GBDT method is obviously the best.
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Predictive classification results of 50 m running
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FIGURE 1: Predictive classification results of 50 m running.
TaBLE 1: Predictive effect of male 50 m running grade.
Accuracy (%) Macro-F1 index
Training set ratio (%) Random Gradient Neural Random forest Gradient Neural network
forest algorithm  boosting tree  network algorithm algorithm boosting tree algorithm
20 69.14 68.89 67.91 0.428 0.360 0.225
30 68.60 68.56 67.66 0.409 0.354 0.242
40 69.17 69.32 68.40 0.421 0.379 0.255
50 68.99 69.54 68.50 0.439 0.360 0.274
60 69.21 69.79 68.83 0.440 0.371 0.279
80 69.09 69.72 68.72 0.422 0.354 0.289
TaBLE 2: Physical mass ratio of athletic young boys.
Accuracy (%
Training set ratio (%) . . ¥ ( ) .
Random forest algorithm Gradient boosting tree Neural network algorithm

20 73.92 73.70 74.66
30 73.84 73.15 74.93
40 73.91 73.36 73.95
50 74.10 73.85 73.75
60 7513 74.62 74.56
80 74.19 75.81 75.73

4.2. Female Physical Health Data. As shown in Figure 4, the
results of the promotion classification effect of 50 m running
for girls show that the classification accuracy for 50m
running for girls is between 83% and 86%. When the
proportion of the training set is less than 60%, the RF
method is the best, and the highest is 84.67%; the rest are the
best GBDT method, and the highest is 85.74%; in the Macro-
F1 index, the GBDT method is the best. The results of the
classification effect for girls standing long jump promotion
show that the accuracy rate of classification for girls standing
long jump promotion is between 51%-56%. When the
training set is less than 60%, the RF method is the best, the
highest is 53.93%, the rest are GBDT the method is the best,
and the highest is 55.46%; in the Macro-F1 index, RF and
GBDT have their own advantages.

As shown in Figure 5, the results of the classification
effect of female sitting forward bending promotion show
that the classification accuracy for female sitting forward

bending promotion is between 60% and 65%, and the ac-
curacy of the NN method is the best. When the training set
ratio is 60%, the accuracy is the highest, reaching 64.73%; on
the Macro-F1 index, the GBDT method is the best. There are
many ways to achieve the curriculum goals, but it is not that
the more field goals the better, and the ultimate goal is still to
be achieved by physical exercise. The sports items in the
physical exercise content all have their own characteristics.
Only by teaching youth sports skills, intensive exercises
inside and outside the classroom, and applying them in
practice, can young people gradually realize the basic
characteristics and cultural connotation of this sport. This is
what can be achieved as a clear goal.

As shown in Figure 6, the results of the promotion
classification effect of 800 m running for girls show that the
classification accuracy for 800 m running for girls is between
74% and 79%. The accuracy of the RF method is always the
best, and it is accurate when the training set ratio is 80%. The
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Physique promoting effect

Predictive classification effect results of sitting body forword bending
10

Pre-treatment ~ Score A-T t value P value GBDT RF

Type of Study

—— Qi-deficiency quality ointment group
—— Yang Deficiency Ointment Recipe Group

—— Qi deficiency control group
Yang deficiency quality control group

—— Yin deficiency ointment group —— Yin deficiency quality control group

FIGURE 2: Predictive classification effect results of sitting body forward bending.

Prediction and classification of boys 1000 m race
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FIGURE 3: Prediction and classification of boys’ 1000m race.

TaBLE 3: Correlation between BAI/BMI and BIA, ADP, and DXA.

Body fat rate measurement method r r? See

Bioelectrical impedance (BIA) 0.87/0.90 0.76/0.80 2.22/2.01
Air displacement (ADP) 0.73/0.81 0.53/0.65 3.99/3.45
Dual energy X-ray absorption (DXA) 0.42/0.65 0.17/0.42 8.18/6.86

highest rate, reaching 78.06%; on the Macro-F1 index, the
GBDT method is obviously the best.

As shown in Table 4, relatively boring and dangerous
sports such as gymnastics and track and field are rejected.
The content of health education is not clear due to factors
such as exercise methods, teachers, and implementation
plans. Many schools have curriculum settings. Nameless and
put it on the shelf. This situation has not changed since the
implementation of the curriculum standards in the past 20
years. The voice of pushing all responsibilities to the
grassroots schools and physical education teachers is

questionable, and it also shows that there are still problems
to be solved in health education.

As shown in Figure 7, the results of the classification
results for girls’ I-minute sit-ups show that the classification
accuracy of girls’ one-minute sit-ups is between 70% and
74%. The accuracy of the NN method is always the best. The
accuracy rate is the highest at 80%, reaching 73.84%; on the
Macro-F1 index, the GBDT method is the best.

As shown in Figure 8, the result of promoting classi-
fication effect of girls’ final physique level shows that,
among the effect of promoting classification of girls’ final
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The results of predictive classification results for girls in 50 m running

Horizontal comparison
Opposing comparison

A-RF-a A-Gb-t A-Nt-a M-RF-a M-Gb-t M-Nt-a
Physical fitness test items
mem Vital capacity —e— Sit-ups
~o— Pull ups —e— Standing long jump
mmm Sitting forward bending —e— Run50

FIGURE 4: The results of predictive classification results for girls in 50 m running.

Classification effect of female sitting body forword bending prediction

Big data prediction accuracy

Floexion Sitting exercise Group training Macro-F1 GBDT
Exercise plus intensity
= Basic connotation —— optimize the target
~ Physical requirements —— Sports goal

mmm Project perspective

F1Gure 5: Classification effect of female sitting body forward bending prediction.

10 The predicted of different items on the fnal fitness level of female 10

Raw data effect
After big data optimization

Inadtfee Inrd lev Inrdlev Inasset topl0adt roe

Project definition modulus

== Random forest === Neural network algorithm
—— Gradient boosting tree —— One Hot Encoding
—— Machine learning algorithm

FIGURE 6: The predicted performance of different items on the final fitness level of female.
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TABLE 4: Macro-F1 index of female fitness monitoring.

.. . Macro-F1 index
Training set ratio (%)

Random forest algorithm Gradient boosting tree Neural network algorithm
20 0.382 0.408 0.213
30 0.394 0.423 0.213
40 0.403 0.418 0.218
50 0.408 0.446 0.257
60 0.390 0.429 0.228
80 0.363 0.398 0.242

The results of predicting the classification effect of female sit-ups

Promotion effect difference

Physical fitness prediction model accuracy

= Random forest algorithm mm Neural network algorithm
—O— Gradient boosting tree ~©- position
—@— precise —o— features

FIGURE 7: The results of predicting the classification effect of female sit-ups.

Classification effect of the final physique grade prediction of different

algorithms
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Physical fitness predlctlon model accuracy rate

© Classification effect ® Sitting forward bending

= Vital capacity = BMI

# Training set m Standing long jump

FIGURE 8: Classification effect of the final physique grade prediction of different algorithms.
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physique level, the accuracy of RF and GBDT methods is
between 90% and 96%, while the accuracy of NN method is
80%-87%; when the training set proportion is 80%, the
GBDT method achieves the highest accuracy rate of
95.06%; on the Macro-F1 index, the GBDT method is
obviously the best.

5. Conclusions

The youth physical health promotion technology has the
function of evaluation, promotion, and monitoring.
Through the evaluation of test data and the promotion of
development trends, countermeasures are formulated to
promote specific groups to pay attention to their physical
health and strengthen physical exercise. This paper in-
vestigates and analyzes the physical health data of ado-
lescents in my country. Physical Health Promotion puts
forward the hypothesis that the results of health inter-
vention training as part of the empirical research part of
the construction of adolescent health big data management
service system can effectively improve the physical health
of adolescents.

In the processing of data, GBDT is suitable when the
training set is relatively large, and as the sample size in-
creases, the accuracy rate can reach 79.79%. In terms of the
classification accuracy of male sitting forward bending
promotion, the accuracy of the RF method is higher than
that of GBDT. In terms of the promotion classification
effect of boys’ 1000 m running, the RF method achieved the
highest promotion accuracy rate of 77.62%. In the male
pull-ups to promote the classification effect, when the
proportion of the training set is 60%, the RF method gets
the highest accuracy rate, which is 92.04%. The results of
the classification effect for girls standing long jump pro-
motion show that the classification accuracy rate for girls
standing long jump promotion is between 51% and 56%.
When the training set is less than 60%, the RF method is the
best, the highest is 53.93%, and the rest are GBDT. The
method is the best, the highest is 55.46%; in the Macro-F1
index, RF and GBDT have their own advantages. In the
promotion of the classification effect on the final fitness
level of girls, the accuracy of the RF and GBDT methods is
between 90% and 96%, and the accuracy of the NN method
is between 80% and 87%; when the proportion of the
training set is 80%, the GBDT method achieves the highest
accuracy rate of 95.06%; on the Macro-F1 index, the GBDT
method is obviously the best.

The research sample in this article is limited, and to a
certain extent, it cannot reflect the promotion effect of all
adolescents’ physical health. Although the accuracy of the
GBDT algorithm can reach 95% when the proportion of
the dataset is 80%, there may be some training for different
samples and different results, and this part remains to be
studied.
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