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Abstract: - Functional training, since Beijing Olympic Games, from field of medical rehabilitation to field of competitive sports, advanced
scientific training concepts and training methods have gradually been recognized by domestic competitive sports workers and coaches.
Therefore, functional training should be developed to grass-roots team to lay a solid foundation for sustainable development of competitive
sports in our country. In this paper, a complete set of functional physical training program is designed by using methods of literature, expert
interviews, experiments, mathematical statistics, and logical analysis. Finally, it is found that functional training can improve physical
coordination of men's basketball. And symmetry, flexibility of athletes' ankle joints, thoracic spine, shoulder joints and stability of knee
joints and cores have been improved, reducing probability of sports injuries, providing a theoretical basis for innovative scientific training

of male basketball players in my country.
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1 INTRODUCTION

In recent years, sport of basketball has developed into most popular collective sport with a very wide range.
From increase of various basketball leagues at all levels, to small basketball friendly games in various towns, it
can be said that basketball project has developed very rapidly. For professional athletes or general basketball
fans, it is their pursuit and desire to rapidly improve their basketball skills in a short period of time. When
movement learning and skill development of these basketball players reach a certain limit, progress of
basketball technology begins to encounter a bottleneck. This is actually limited by their own physical fitness.
After realizing this problem, basketball training introduced special physical training. In basketball special
physical training, in order to increase muscle dimension and improve muscle strength in early stage of training,
it is mainly to imitate some other strength training. After a long period of development and research,
basketball-specific physical training for basketball was gradually introduced. This training mode is based on
characteristics of basketball, emphasizing strengthening of muscles such as brachii major and quadriceps
femoris, and these muscles are all important muscles in basketball. This training mode can improve a player's

basketball skills. However, many athletes have been injured in this physical training, which has a negative
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impact on their basketball. The muscle structure of human body is like a precise instrument. Suppose torso
strength of a basketball player is regarded as an engine. The bottom of engine corresponds to muscles on lower
side of medullary joint, front side corresponds to muscles of lower chest and upper abdomen of athlete, and back
side corresponds to muscles of lower chest and upper abdomen of athlete. It corresponds to muscles above
medullary joint and upper back, while lid corresponds to diaphragm. Agility and trunk strength can provide
speed and explosiveness, so if you want to greatly improve level of basketball competition, then agility and core
strength must be strong. For example, when some basketball players are in one-on-one defense, if agility is
insufficient and speed of moving left and right is slow, it will be difficult to defend offensive players. Therefore,
in process of regular basketball training, it is quite necessary to increase training of sensitive qualities. The
training of agile quality is mainly based on one's own "active force", emphasizing coordinated force of whole
body, which coincides with "kinematic chain" theory of functional training.[1-2]He believes that important

training method to improve agility of athletes is to carry out functional training.

Functional training was originally a rehabilitation method derived from field of injury rehabilitation. In process
of treating injured athletes, physical therapists found that sports injuries of athletes were mainly due to poor
stabilizing muscle function, and force was applied to another. caused by muscle transfer. Athletes use functional
training to restore their own function when their body is not functioning properly after an injury. Therefore,
there is a point of view that sports injuries can be recovered through functional training[3]. From this point of
view, if athletes are allowed to perform functional training in advance, can injury be prevented? A detailed
experimental study has been carried out, and results also prove that functional training in advance can not only
reduce sports injuries of athletes, but also promote athletes' competitive ability to a certain extent[4-5]. Although
many literatures have well analyzed benefits of functional training, and used principles of biomechanics to
systematically analyze and explore biomechanical principles of various basketball qualities and muscle groups
involved, however, there is a There is a lack of research results on improving basketball skills through functional
training, and even research on functional training for a certain part of basketball players' limbs is still blank at
present. By adopting special functional training in line with characteristics of basketball, physical quality and
basketball skills of basketball players can be improved to a great extent[6-7]. Therefore, college men's
basketball team should keep up with pace of times and popular trends. If you want to improve performance of
game, you must improve your physical fitness through scientific physical training methods, and then improve

basketball team's technical, tactical level and competitive ability.
2 RELATED WORK

Experts and scholars at home and abroad have been researching and practicing functional training for many
years, so they are gradually deepening and mature in both theory and practice. At present, foreign researchers
have not unified concept of functional training, and Chinese and foreign scholars have not reached a consensus
on concept of functional training[8-9]. The application of functional training in fields of fitness and
rehabilitation has been quite popular in some developed countries, such as United States[10-11]. The application
and research in field of competitive sports are also quite extensive, and functional training has been widely used

in many projects, such as track and field, football, golf and so on. After functional training, athletes are tested by
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FMS system, and FMS scores of athletes are also constantly improving[12-13].

The incidence of sports injuries has been controlled to a certain extent, and some limiting factors have been
gradually eliminated. It can also allow athletes to train in a better sports state. And some scholars and coaches
use functional training to provide athletes with effective functional training for rehabilitation, which is beneficial
to athletes' injury recovery[14-15]. If it is in field of rehabilitation, methods and forms used in this field mainly
include following: 1. Enhance stability of central axis through strengthening of spine and muscles around spine;
2. Through balance exercises and proprioception Exercise to improve neuromuscular control; 3. Improve overall
athletic ability of athletes through sensitive training; 4. Improve basic strength and functional strength of
athletes through resistance strength exercises. Through outstanding achievements of functional training in field
of sports rehabilitation, concept and practice of functional training have been gradually introduced into sports

training to improve performance of athletic ability.

[16-17]Believes that in field of functional training, many do not use large-scale republic equipment, but exercise
unstable movement, exercise to overcome one's own body weight, and exercise to improve one's functional
ability. This is in practice. The effect is also very prominent. For example, unsteady exercises against body
weight or small equipment in unstable situations. [18-19]Through "Following Path of Functional Training",
"Functional Model" and later "Strength and Function" have all explained this training profoundly, which is
mainly reflected in following points: "Functional training is a multi-joint, A series of movements related to
body's own functions, including ability to decelerate, accelerate and stabilize, ability to control trunk in an

unstable state, movement and control of center of gravity, ground integration of responsiveness and impulse”.
3 ARCHITECTURE

The "Functional Fitness Training Pyramid" is basic framework for functional fitness training of national
women's handball team in preparation for 2012 London Olympics, and application of this model has been

successful in national women's handball team. Figure 1.

Special sports
function training

Training of general motor
functions (speed, strength,
endurance, sensitivity, flexibility
and coordination)

Basic movement function of body rest (training
of stability, flexibility and basic movement
mode of various parts of the body)

Figure 1 Pyramid model of functional fitness training

The Functional Movement Screen (FMS) is widely used in athletic ability assessment of American professional
athletes, and physical assessment standards of International Tennis Association (ITF) and ATP. Functional
movement screening is an innovative movement model known as a movement quality assessment system[20,21].

It is very simple and easy to operate, and is mainly used for evaluation of basic sports ability of various human
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bodies. Using this evaluation method, some basic sports ability of subjects can be tested. It can detect balance
between flexibility and stability, amplify action compensation, so that we can better find out where our own
problems lie, that is, these irregular movements will cause injury to a certain part of body, it can expose
Subject's dysfunction or pain, through these 7 test methods, can reduce risk of injury during exercise. The test

method is shown in Figure 2.
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Figure 2 FMS Screening Diagram

Physical function training is not contradictory with general physical training and special physical training. The
three complement each other and fill gap. When traditional physical training is difficult to improve sports
performance, physical function training can be used to improve human athletic ability, thereby improving sports
performance. score. Functional training is a new method of physical training in current world, and it is an
unprecedented innovation. Its scientific nature, advanced nature, and timeliness have been proven in practice
around world. Functional movement screening is logical starting point for implementation of physical function
training. The formulation of training plan provides basis and is cornerstone of physical function training. Figure

3.

Physical function
training--function
screening

General physical Special physical
training training

Figure 3 The relationship between physical function training (functional movement screening), general physical

training, and special physical training

Human movement is composed of two aspects: external features (action) and internal features (energy
metabolism). Body parts include upper body, lower body and whole body. The way body moves is divided into
push, pull and rotation. In basketball, actions of passing and shooting are upper-body pushes, actions of catching
and rebounding are upper-body pulls, defensive footsteps and offensive breakthroughs, take-offs are lower-body
pushes and pulls, pick-and-rolls and high-distance passes are body rotations. The flexibility and stability of body
are foundation. Only by prioritizing development of flexibility and stability and reducing muscle compensatory

movements will probability of sports injuries be reduced. Upper body push-pull, lower body push-pull, and
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body rotation will affect development of speed, strength, and endurance of human body[22,23]. At same time,
strength, speed, and endurance require different energy metabolisms. Strength training requires phosphogen for
energy, with short time and high intensity; speed requires phosphate and glycolysis for energy; endurance

requires glycolysis and glycolysis. Aerobic energy supply, long time and low intensity (Figure 4).
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Figure 4 Schematic diagram of essence of human motion

The general process of training session for men's basketball team is similar to steps in functional training mode
(Figure 5). The first step is foam roller rolling to relax fascia; second step is static stretching; third step is
flexibility, activation And dynamic warm-up, fourth step of explosive power exercises, medicine ball throwing,
fast-stretching compound training (plyometric training) and speed training, fifth step of strength training, sixth
step of energy system training. Intensity from scratch, from low to high, impact from scratch, is a relatively

scientific training system for men's basketball players.
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Figure 5 Arrangement of functional training mode

Agile Testing: This is one of most common ways to measure speed and agility. 3 cones, each 5 meters apart, are
placed horizontally in a straight line (see Figure 6). First, stand on No. 1 cone and wait to start. After giving
order, quickly run to No. 2 and touch No. 2 cone with your right hand. Then sprint backwards to cone 3, touch

cone 3 with your left hand, sprint backwards to return to cone 1 at starting point, and stop watch.
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Figure 6 15-10-5 Agile Test
4 ALGORITHMS

The MRAN algorithm is developed on basis of RAN learning algorithm and RANEKF learning algorithm. The
learning process of MRAN algorithm involves introduction of new hidden layer neurons, adjustment of network

parameters and deletion of hidden layer neurons[24]. The learning algorithm is as follows:

(1) For each input X;, calculate:
1 2
qm(&)=expf——7”&—4&”j,k=1“”K(n
Ok

K
Y, = f(xi):Wo"'ZWk(/’k(Xi)(z)
k=1
d, =min||x, —c|| 3)

8, = Max{y'S, ., Opin | (4)

max ! ~'min

=Y, =%, (%

Where, d; is Euclidean distance between X; and center of hidden layer nearest to it, O, and O,;, are

max

maximum and minimum distances between input data, respectively. 0 < 7 <1 is an attenuation coefficient.

With increase of input data, O;decreases exponentially until O, . M is width of RMS sliding window
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(generally 40-50, which needs to be set empirically), eims is root mean square (RMS) of output error after

windowing when | sample enters RBFNN.

(2) If three conditions |ei| > g, di > 5,$ $ejm > & (where & is expected approximation accuracy and &;

is preset threshold) are satisfied at same time, a new hidden layer neuron is added to network, and K=K +1.

The parameters of newly added hidden layer neuron are:

Wy = 6(7)
Cxia =% (8)

Oys1 = K0 9)

Where, k are overlap factors, which are used to determine response width of hidden layer neurons.
If conditions are not met, go to step (3) and update network parameters with EKF.

(3) Update network parameters according to following formula:

v, =V, + K& (10)

Ki(zxny) - Pilei I:RI + BlT Pi—:LBi ]71(11)

R =|:Iz><z _KiBiT]Pi—l_’_qolzxz(lz)

4) Calculate output vector of all hidden nodes
O, =(04---10,...0p ), i=1...N,k=1,...,K, j=1..,n, and
HO'JmaXH = max(HoLj H,HO'21 H""'HOLJ H),(] =1,..., ny), which represents maximum absolute value of all

hidden nodes to j output unit when input sample | . Calculate normalized output vector of each hidden node:

i
el

rl =
kj i
Hoj,maxH

J(k=1...K) (13)

During input of N, consecutive samples, if I‘kij < &, are all established, K hidden node is deleted, and

dimension of P, is correspondingly reduced, so as to adjust EKF parameters in next step.
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Parameter status. Ki () is Kalman gain matrix:
y

K P..B I:Ri + BiT P.B :I_l (14)

i({xnj) =

Where, Z = ny +K ><(| + ny +1) is number of network parameters, N, is number of output nodes, and

y

F\’i is variance matrix of measurement noise. And Bi =V, f (Xi ) is gradient matrix of f(X) with respect to

parameter vector V;:

B =[ Loy (%) 1 (%) (2w / 07) (%, -,)] .
(Pl(xi)(

o (%) Lo (x)(2we [ ) (% —c,)'
(%)

(2w /)%, < |

2W1/O'13)||Xi —c ..., 0

X.

Dk

P. is output error covariance matrix, which is updated using following formula:

R =|:Iz><z _KiBiTj|Pi—l+QO|z><z(16)

Here, |,,, is an identity matrix and (|, is a scalar, representing a random step size, which is used to
determine size of random walk in gradient direction. When a new hidden layer node is introduced into network,

dimension of P,

. is increased, and new rows and columns need to be added in P, :

p_ffs O (17)
= 17
0 pOIZ| x1

Where P, is a parameter value of initial estimation, and here is covariance of sample data X, and Y;,. Z;

is number of parameters added due to introduction of new hidden layer nodes, z, =1+ n, +1.

5 RESULTS

Table 1 FMS test results of men's basketball team before experiment (n=16)

Full name Squat Step Split leg Shoulder Supine Trunk Rotational Total
over squat flexibility leg lift stability stability score
fence push ups
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Z]C 3 2 3 3 3 3 2 19
HSY 2 2 2 3 2 3 2 16
LHK 2 2 2 3 3 3 2 17
LJH 2 1 2 2 2 2 2 13
ZL) 1 1 1 1 2 3 2 11
LR 2 2 2 1 2 3 2 14
wC 2 1 2 2 3 3 2 15
YYE 1 2 2 2 2 3 2 14
LBC 1 1 1 1 3 2 1 10
TLK 1 1 2 2 2 2 2 12
DBY 2 2 2 2 3 3 3 17
SZQ 2 2 2 2 2 3 2 15
LI 2 2 2 1 2 2 2 13

WH 2 2 2 2 2 2 2 14
ZIW 1 1 1 1 1 2 2 9
CPH 2 2 1 2 2 1 2 12

Average 1.81 1.63 2.00 2.00 243 2.62 1.88 14.38
value

Standard 0.65 0.52 0.65 0.65 0.53 0.53 0.35 3.88

deviation

It can be seen from Table 1: The average test of men's basketball team is 14.38, and there are 5 people who have

a score lower than 14. Among them, ZLJ's test value of squat, hurdle step, and split squat is 1 point each. From

analysis of following four movements, it shows that his shoulder flexibility is poor, flexibility of spinal joint and

stability of core General sex. The test values of LBC's squat, hurdle step, and split squat are 1 point each. From

analysis of following four movements, it shows that his shoulder flexibility and core muscle stability are poor.

ZJW's squat, hurdle step, and split squat test values are each 1 point[25]. From analysis of following four

movements, it shows that stability of his core muscles is poor. If in next training process If not corrected, weaker

parts of body will be compensated by other muscles, and their risk of sports injury will be greatly increased.

Table 2 Men's basketball team FMS test results after experiment (n=16)

Full name Squat Step Split leg Shoulder Supine Trunk Rotational Total
over squat flexibility leg lift stability stability score
fence push ups

VAL® 3 3 3 3 3 3 2 20
HSY 2 3 3 3 2 2 18
LHK 2 3 3 3 3 3 2 19
LJH 2 2 2 2 2 3 3 16
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ZL) 2 3 2 2 2 3 2 16
LR 2 3 2 2 2 3 2 16
wC 2 3 2 3 3 3 2 18
YYE 2 3 2 2 3 3 3 18
LBC 2 2 3 3 3 3 3 19
TLK 2 3 2 3 2 3 2 17
DBY 3 3 3 3 3 3 3 21
SZQ 2 3 3 3 3 3 3 20
LJ 2 2 2 2 2 3 3 16
WH 2 2 2 3 3 3 2 17
ZIW 3 2 2 2 2 3 2 16
CPH 2 2 2 2 2 2 3 16
Average 2.18 2.63 2.38 2.56 2.50 3 2.44 17.69
value
Standard 0.40 0.50 0.50 0.51 0.52 0.00 0.51 1.70
deviation

From Table 2, we can know that test results of men's basketball team are ideal, and average of whole team is

17.69. Because we have individually guided and corrected unqualified athletes during training, they have

improved very quickly, among which LBC has improved most. After training, score has changed from 10 points

to 19 points. His shoulder flexibility And stability of core muscle reached a full score. Through comparative

analysis of data of each movement, highest score is trunk stability push-up. At same time, hurdles, squats, and

torsional stability have also been improved, which fully reflects addition of corrective exercises and joint

flexibility development goals in training cycle, such as kneeling spinal stretch, single-leg hip bridge, support lift

Hand, plank support, side support, ground twist, etc. The ground twist can fix competitive joint and lumbar

spine to rotate thoracic spine, improve flexibility of thoracic spine, prevent lumbar spine compensation from

causing low back pain and stretch front side of athlete's thigh.

Table 3 Comparison of two test results (n=16)

Squat Step over | Splitleg | Shoulder Supine Trunk Rotational | Total score
fence squat flexibility leg lift stability stability
push ups

The | 1.834£0.65 | 1.65+£0.53 | 2.00+0.65 | 2.00+0.65 | 2.45+0.50 | 2.64+0.53 | 1.86+0.35 | 14.43£3.86
first
time
The | 2.15+0.44 | 2.65+0.50 | 2.36+0.50 | 2.58+0.53 | 2.50+0.53 3+0 2.45+0.53 | 17.69+3.03
second
time
P 0.029* 0.000** 0.029* 0.003** 0.333 0.009** 0.003** 0.000**
value

456




J. Electrical Systems 20-4s (2024): 447-463

From Table 3, we can know that average score of 7 movements in men's basketball test has improved. The one

that achieves full score is trunk stability push-up. The two tests of split squatting obtained. Shoulder flexibility

two tests obtained. The two tests of supine leg raising showed. Two tests of trunk stability push-ups obtained.

The average score of total score was 14.43+£3.86 in first test and 17.69+£3.03 in second test. There was no

difference in supine leg raising, indicating that flexibility of spinal joints of Shanda men's basketball team was

relatively strong, and improvement effect after training was not obvious. Squats, hurdles, split squat, shoulder

flexibility, trunk stable push-ups, and rotational stability all showed differences in varying degrees, indicating

that through these 12 weeks of functional training, athletes' ankle joints, thoracic spine The flexibility of

shoulder joint and stability of knee joint and core have been improved, reducing probability of sports injuries for

athletes.
Table 4 Test form of basic body shape after experiment (n=16)
Location Name Height (cm) | Weight (kg) Quartet Chest Hip
index circumference circumference

Defender ZIC 176 67 381 95 94
SZQ 180 83 461 98 102

YYF 188 85 452 99 101

TRK 183 80 437 97 102

DBY 185 81 438 100 103

Center CPH 198 100 505 110 110
LJH 198 98 495 100 105
LI 204 97 475 95 104

WH 197 120 609 128 125
ZIW 206 112 544 125 126
Forward HSY 197 93 472 100 104
LR 190 87 458 102 105

LHK 197 92 467 98 99

ZL] 192 93 484 95 102

WC 194 86 443 99 99

LBC 200 86 430 97 96

Average 192.82+8.55 | 91.27+12.72 | 471.8+51.45 102.36+10.2 104.83+8.92

After periodic first stage of muscle-building training, weight, ketone index, chest circumference, and hip

circumference of men's basketball players have increased to a certain extent, but compared with NCAA, there is

still a certain gap, behind foreign teams. For average level, see Table 4.

Table 5 Comparison of results of two body shape tests for athletes at each position (n=16)

Position

Before test

After test

P value

Height

Defender

182.21+4.95

182.42+4.63

0.374
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Center 200.42+3.76 200.60+4.12 0.374
Forward 194.81+3.77 195.00+3.67 0.363
Weight Defender 79.62+7.22 79.22+7.07 0.587
Center 102.22+13.22 105.42+10.16 0.191
Forward 86.35+4.25 89.52+3.53 0.001%*
Quotlet Index Defender 433.82+31.15 436.41+£32.53 0.521
Center 510.62+69.26 525.60+52.93 0.204
Forward 443.50+23.86 459.02+19.77 0.001**
Chest Defender 95.82+1.94 97.82+1.94 0.003**
circumference Center 108.22+14.66 108.22+15.77 0.040*
Forward 95.07+3.56 98.53+2.45 0.007**
Hip Defender 98.00+3.37 100.50+1.65 0.00199
circumference Center 111.10£10.53 114.03+10.75 0.036*
Forward 98.35+3.88 100.85+3.46 0.001**

From Table 5, we can see that bust and hip circumferences of defenders, forwards, and centers before and after
test all show differences to varying degrees. It shows that resistance training such as deadlift, bench press,
rowing, and squat was added to first stage of periodic muscle-building training, which made bust and hip
circumference larger. The weight of striker increased, mass and strength of muscles also changed, and body's

ability to resist There are also some enhancements.
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Note: Blue Line Center; Red Line Forward; Green Line Defender
Figure 7 Changes in subject's resting heart rate

A 1-min morning pulse test is performed on first day of each month, and resting heart rate of each month is
compared. The broken line table shows that average heart rate before test is 64, guard is lowest, striker is second,

and center is highest. August to September was first stage of cycle, training volume increased, and fluctuation of
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resting heart rate was not large. September to October is second stage of cycle, and resting heart rate has a
certain increase. October to November is third stage of cycle, training intensity is reduced, total exercise volume
is also gradually reduced, and resting heart rate is gradually reduced. Prepare for next competition to reduce
amount to prevent athletes from getting too tired. After three months of functional training, team's average
resting heart rate dropped to 60.33 in December. The decrease in resting heart rate means that degree of exercise
is increased, aerobic capacity is enhanced, and stroke volume of heart is increased. Scientific exercise training

can improve myocardial blood circulation. Figure 7.

Table 6 Comparison of heart rate in two 17-turn run tests (n=16)

17 turn back run High heart rate Average heart rate | Immediate heart Heart rate Imin
(bmp) (bmp) rate (bmp) after exercise
(bmp)
Before test 182.33+12.82 152.45+12.15 177.65+£12.24 163.15+11.62
After test 179.00+10.16 146.66+11.25 164.45+10.53 151.05+10.35
P value 0.010%* 0.038* 0.015% 0.029%*

From Table 6, maximum heart rate and average heart rate decreased after test. From heart rate immediately
after exercise, it can be seen that heart rate dropped from 177.65 to 164.45, indicating that it has characteristics
of fast functional mobilization, small physiological response and fast recovery after exercise. One minute after
exercise, heart rate also dropped from 163.15 to 151.05. The faster drop, shorter recovery time, better heart
function, and training level gradually improved. Relevant studies have shown that rate of decrease in heart rate
after exercise can reflect cardiopulmonary function of athletes, and faster recovery speed, better
cardiopulmonary function. After paired sample T test, highest heart rate, average heart rate, resting heart rate,
immediate heart rate, and heart rate 1 min after exercise all showed differences to varying degrees. It can be
seen that functional training can enhance cardiopulmonary function. The reasons are as follows: In When
training energy metabolism system of men's basketball players, they only focus on training their ATP-CP and
glycolysis system. The training method is high-intensity interval method. ATP-CP red zone training adopts a 1:5
interval ratio. The interval ratio of 1:2 is adopted in yellow zone. Since physical fitness is arranged in morning,

there are 3 hours of technical and tactical training in afternoon, which is fully enough for intensity of aerobic

training.
Table 7 Comparison of two bench press 1RM test results for athletes in different positions (n=15)
Test items: Position Before test After test P value
Bench press 1RM Defender 88+9.77 103+13.53 0.009**
Center 87+13.05 105+17.69 0.049%*
Forward 92+9.77 104+17.85 0.070
Average 89+10.37 104+15.25 0.000%*

It can be seen from Table 7: 1RM bench press strength of guard is 88+9.77 before test, and it is 103+13.53 after

test, and maximum strength has increased by 15kg. Strength before test was 87+13.05, after test was 105+17.69,
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maximum strength increased by 18kg; 1RM bench press strength of forward was 92+9.77 before test, after test
It was 104+17.85, maximum strength increased by 12kg. From average of whole team, upper limb bench press
strength of whole team increased by 15kg on average. It can be seen that training of maximum muscle strength
is arranged in second stage of period, which can increase maximum strength of upper limbs of entire team as a
whole, but effect on maximum strength of upper limbs of forwards is not obvious. The reasons are analyzed as
follows: When doing strength training, due to limitations of training environment, they only have two bench
press racks, two squats, and one pull-up equipment, so they can't divide strength so finely, so we divided team
into two groups, one is a high-strength, and other is a small-strength. The reason for emergence of center is

probably that training intensity and training volume given by physical coach to athletes are not enough.

Table 8 Comparison of results of three jump tests for athletes at each position (n=16)

Test items: Position Before test After test P value
Standing reach Defender 305.5+4.12 307.62+4.35 0.000**
Center 305.5+5.5 307.7+4.64 0.062
Forward 290.5+8.55 295.2+7.88 0.000**
Average 300.5+6.05 303.6+5.63 0.039%
Jump depth test Defender 310.2+6.43 317.4+5.83 0.004**
Center 305.5+8.65 315.6+4.06 0.004**
Forward 292.5+8.36 299.2+7.33 0.066
Average 302.5+7.83 310.8+5.76 0.027*
Maximum bounce Defender 311.5+6.36 330.5+10.73 0.011%*
Center 309.5+8.45 327.1+£7.35 0.001**
Forward 296.6+9.66 304.5+7.44 0.018*
Average 305.2+8.15 320.4+8.47 0.048*

It can be seen from Table 8 that in two comparisons of in-situ touch heights, it was found that average level of
whole team increased by 3cm. The striker was 305.5+5.5 before test, and 307.7+4.64 after test. The reason is
that maximum muscle strength period may only help him recover to level of previous test. The training intensity
is related to insufficient training volume. In comparison of two depth jump tests, it was found that team's
average level increased by 8.2cm. Centers and forwards have different degrees of difference. The guard was
292.5+8.36 before test, and 299.2+7.33 after test, improvement effect is not obvious, reason is that intensity and
training volume of fast strength training in third stage of period are not same. in line with its own development.
In comparison of two maximum bounces, it was found that average level of whole team increased by 15.2cm.

The center, forward, and defender all have different degrees of difference in two maximum bounces.

Table 9 Comparison of results of two speed and agility tests of athletes at each position (n=16)

Test items: Position Before test After test P value
15-10-5 Defender 5.53+0.24 5.33+0.23 0.031*
Center 5.06+0.26 4.934+0.27 0.022*
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Forward 5.06+0.14 4.97+0.05 0.101
Average 5.17+0.33 5.05+0.23 0.001**
3 /4 sprint Defender 3.66+0.16 3.72+0.03 0.676
Center 3.3540.13 3.25+0.02 0.042*
Forward 3.35+0.13 3.254£0.07 0.003**
Average 3.45+0.17 3.44+0.25 0.033*

It can be seen from Table 9 that in comparison of two 5-10-5 agility tests, average score of whole team
increased by 0.12 seconds. The center and forward were tested by sample T test before and after test, which was
related to enhancement of joint flexibility and body balance of center and forward. The guard's first test score
was 5.06+0.14, and second test score was 4.97+0.05. In comparison of two 3/4 sprint tests, team's average score

increased by 0.06 seconds. Before and after test.

Table 10 Comparison of results of two 17-turn run tests for athletes at each position (n=16)

17 turn back Defender Center Forward Average
running
Pre test 66.66+1.55 63.53+0.46 59.99+0.73 63.36+2.88
Post test 65.66+1.63 62.99+0.73 59.56+0.66 62.77+2.73
P value 0..16* 0.049%* 0.027* 0.000%*

It can be seen from Table 10 that in comparison of two 17-turn run tests, average score of whole team increased
by 0.62 seconds. The energy system training movements are highly repetitive, and athletes only need to
complete it with all their strength each time. Red zone training (ATP-CP) uses a 1:5 ratio of training to interval
for training, with 10 seconds of rapid use of battle rope, 50 seconds of rest or 10 seconds of rapid high leg raises,
and 50 seconds of rest. During training, a team of 16 people is divided into 3 groups, and 3 battle ropes can be
used to alternate training, saving time and ensuring training intensity. Yellow zone (glycolysis) training uses a
1:2 ratio of training to interval, using one minute of brisk running or one minute of burpees followed by two

minutes of jogging to improve anaerobic capacity.
6 CONCLUSION

After functional training, average score of men's basketball team in FMS test increased from 14.38 to 17.69. The
explosive power, agility, speed, strength, endurance, ankle joint, thoracic spine, shoulder joint flexibility and
knee joint, The stability of core has been improved, reducing probability of sports injuries. The chest and hip
circumferences of defenders, forwards, and centers have increased. In terms of physical function, resting heart
rate has decreased, which means that degree of exercise is increased. Aerobic With enhancement of ability,
stroke volume of heart increases, maximum heart rate, average heart rate, resting heart rate, immediate heart rate,
and heart rate 1 min after exercise all show varying degrees of decline, which is of great theoretical significance

for scientific training to improve level of college basketball.

461



J. Electrical Systems 20-4s (2024): 447-463

REFERENCES

(1]

[2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Gottlieb, R., Shalom, A., & Calleja-Gonzalez, J. (2021). Physiology of Basketball-Field Tests. Review Article. Journal
of human kinetics, 77(1), 159-167.

An, K. O., & Lee, K. J. (2021). Sports injury prevention and functional training: a literature review. The Asian Journal

of Kinesiology, 23(1), 46-52.

Cui, Y., Liu, F., Bao, D., Liu, H., Zhang, S., & Gémez, M. A. (2019). Key anthropometric and physical determinants
for different playing positions during National Basketball Association draft combine test. Frontiers in psychology, 10,

2359.

D'Elia, F., D'Andrea, D., Esposito, G., Altavilla, G., & Raiola, G. (2021). Increase the performance level of young
basketball players through the use of high intensity interval training. International journal of human movement and

sports sciences, 9(3), 445-450.

Reina Roman, M., Garcia-Rubio, J., Feu, S., & Ibaiiez, S. J. (2019). Training and competition load monitoring and

analysis of women's amateur basketball by playing position: approach study. Frontiers in psychology, 9, 2689.

Cai, K. L., Wang, J. G., Liu, Z. M., Zhu, L. N., Xiong, X., Klich, S., ... & Chen, A. G. (2020). Mini-basketball training
program improves physical fitness and social communication in preschool children with autism spectrum

disorders. Journal of Human Kinetics, 73(1), 267-278.

Chen, W. H., Wu, H. J., Lo, S. L., Chen, H., Yang, W. W.,, Huang, C. F., & Liu, C. (2018). Eight-week battle rope
training improves multiple physical fitness dimensions and shooting accuracy in collegiate basketball players. The

Journal of Strength & Conditioning Research, 32(10), 2715-2724.

Nabli, M. A., Ben Abdelkrim, N., Fessi, M. S., DeLang, M. D., Moalla, W., & Chamari, K. (2019). Sport science

applied to basketball refereeing: A narrative review. The Physician and sportsmedicine, 47(4), 365-374.

Goémez-Carmona, C. D., Mancha-Triguero, D., Pino-Ortega, J., & Ibanez, S. J. (2021). Exploring Physical Fitness
Profile of Male and Female Semiprofessional Basketball Players through Principal Component Analysis—A Case

Study. Journal of Functional Morphology and Kinesiology, 6(3), 67.

Tyshchenko, V., Hnatchuk, Y., Pasichnyk, V., Bubela, O. O., & Semeryak, Z. (2018). Factor analysis of indicators of

physical and functional preparation of basketball players. Journal of physical education and sport, 18, 1839-1844.

Kozina, Z. L., Gushchin, S. A., Safronov, D. V., Khrapov, S. B., & Vasilyev, Y. K. (2019). Identify patterns of
individual dynamics of competitive performance of athletes as a basis for predicting results (qualified basketball

players for example). Health, sport, rehabilitation, 5(2), 36-43.

Aksovi¢, N., Koci¢, M., Beri¢, D., & Bubanj, S. (2020). Explosive power in basketball players. Facta Universitatis.

Series: Physical Education and Sport, (1), 119-134.

Reina, M., Garcia-Rubio, J., & Ibafiez, S. J. (2020). Training and competition load in female basketball: A systematic

review. International journal of environmental research and public health, 17(8), 2639.
462



[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

J. Electrical Systems 20-4s (2024): 447-463

Aksovié, N., Bjelica, B., Milanovi¢, F., Jovanovi¢, N., & Zelenovi¢, M. (2021). Plyometric training effects on
explosive power, sprint and direction change speed in basketball: A review. Turkish Journal of Kinesiology, 7(2),

73-79.

Cigerci, A. E., & Genc, H. (2020). Plyometric training improves some physical and biomotoric parameters of young

male basketball players. Int. J. Appl. Exerc. Physiol, 9,260-268.

Li, B., & Xu, X. (2021). Application of artificial intelligence in basketball sport. Journal of Education, Health and
Sport, 11(7), 54-67.

Mohammadi, N., Hadian, M. R., & Olyaei, G. R. (2021). Comparison of the effects of Wii and conventional training
on functional abilities and neurocognitive function in basketball-players with functional ankle instability: Matched

randomized clinical trial. Clinical Rehabilitation, 35(10), 1454-1464.

Andrianova, R. 1., Fedoseev, D. V., Chicherin, V. P., Lubyshev, E. A., & Krasilnikov, A. A. (2021). Adaptation of the
training process of highly qualified women's basketball teams based on indicators of competitive intensity and calorie

consumption during official games. Journal of Physical Education and Sport, 21(4), 1897-1903.

Tymoshenko, O., Arefiev, V., Domina, Z., Malechko, T., Bondar, T., Tymchyk, M., ... & Prontenko, K. (2021). Exercise
machines in speed and coordination development among students playing basketball. International Journal of Human

Movement and Sports Sciences, 9(2), 347-355.

Tiirker, A., & Yiiksel, O. (2021). The effect of functional and supportive classic strength trainings in basketball players

on aerobic strength, dynamic balance and body composition. Pedagogy of Physical Culture and Sports, 25(1), 47-57.

Minh, T. T., & Ngoc, C. T. (2022). Effects of a 15-week basketball training program following the club model in
physical education courses for female students at Saigon University. Journal of Physical Education and Sport, 22(1),

202-209.

Skarpanska-Stejnborn, A., Cieslicka, M., Dziewiecka, H., Kujawski, S., Marcinkiewicz, A., Trzeciak, J., ... & Latour, E.
(2020). Effects of Long-Term Supplementation of Bovine Colostrum on the Immune System in Young Female

Basketball Players. Randomized Trial. Nutrients, 13(1), 118.

Jingchun Zhou, Boshen Li, Dehuan Zhang, Jieyu Yuan, Weishi Zhang, Zhanchuan Cai. "UGIF-Net: An Efficient
Fully Guided Information Flow Network for Underwater Image Enhancement," IEEE Transactions on Geoscience

and Remote Sensing, vol. 61, pp. 1-17, 2023, Art no. 4206117, doi: 10.1109/TGRS.2023.3293912.

Ali, J., Shan, G., Gul, N., & Roh, B. H. (2023). An Intelligent Blockchain-based Secure Link Failure Recovery

Framework for Software-defined Internet-of-Things. Journal of Grid Computing, 21(4), 57.

Nazeer, S., Sultana, N., & Bonyah, E. Cycles and Paths Related Vertex-Equitable Graphs. Journal of Combinatorial

Mathematics and Combinatorial Computing, 117, 15-24.

463



