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Sports biomechanics refers to the science of the laws of mechanical motion produced in the process of biological movement. Its
essence is to systematically and digitally reconstruct the fundamental attributes and characteristics of motion. At present, the
research of sports biomechanics mainly focuses on the theoretical research of basic aspects and lacks the new technology of sports
biomechanics digital simulation innovation and data measurement. ,is article takes the badminton chopping action as the
research object and carries out biomechanical simulation and simulation research with the help of edge computing and genetic
algorithm. First of all, this paper constructs a badminton chopping and hanging action system framework based on edge
computing, so as to facilitate simulation and improve data transmission efficiency. Secondly, genetic algorithm is used in
biomechanics simulation and simulation optimization and data analysis process. System testing and simulation verify the
excellent performance of the biomechanical simulation of badminton chopping and hanging action established in this paper. ,e
research will provide a reference for the academic circles to explore the field of sports biomechanics.

1. Introduction

Sports biomechanics refers to the science of the laws of me-
chanical motion produced in the process of biological motion
[1]. Its essence is to systematically and digitally reconstruct the
fundamental attributes and fundamental characteristics of
sports. Broadly speaking, sports biomechanics is the charac-
teristics and evaluation of the state and attributes of all sports,
and it is a comprehensive evaluation and analysis of all aspects
of sports [2, 3]. In a narrow sense, sports biomechanics is a
study on the state of human motion. ,e object and main
purpose of the study is human, and the mechanics in the basic
category of physics is introduced into the concept of research.
In short, sports biomechanics in the narrow sense is actually to
simplify and objectify the connection activities of nerves,
muscles, and joints in the process of humanmotion, as the gear
link in the overall driving system, and only discuss the effects of
this system [4, 5]. ,e resulting force changes are analyzed and
simulated in the digital form.

It is worth noting that the current sports biomechanics
not only is a pure subject attribute and subject characteristic
but also covers human anatomy, human biology, mechanics
within the physical category, and psychology and other re-
lated fields. It is a comprehensive and academic direction with
a multidisciplinary nature [6–8]. ,at is, from the perspective
of fundamental properties, the essence of sports biomechanics
is the combination of mathematics and mechanics, and its
main research is to capture, reconstruct, analyze, and then
judge the action based on the construction of mathematical
models, computer, or model simulation [9]. ,rough the
analysis of the force and angle in the athlete’s sports state, the
overall sports performance can be evaluated and improved
[10–12]. ,e development of sports biomechanics is an
emerging discipline with broad prospects for development. In
the current academic circles, the interest in sports biome-
chanics is very high, showing a positive state of affairs [13].
According to the results of our previous literature research,
through the synthesis of a large number of domestic and
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foreign literatures related to the research direction of sports
biomechanics, from the current research status, the current
research on sports biomechanics mainly focuses on basic
theoretical research. Actions in actual training sports require
multiple simulations and guidance in postures and motion
states. Research and discussion on teaching methods, etc.,
involving a series of sports factors including athletes,
movements, and sports equipment [14, 15].

At present, the research of sports biomechanics mainly
focuses on the theoretical research of basic aspects and lacks
the new technology of sports biomechanics digital simulation
innovation and data measurement [16]. ,is article takes the
badminton chopping action as the research object and carries
out biomechanical simulation and simulation research with
the help of edge computing and genetic algorithm. ,e re-
search will provide a reference and reference for the academic
circles to explore the field of sports biomechanics.

2. Related Overview

2.1. Edge Computing. As an emerging technology, mobile
edge computing was first proposed by ETSI and has now
become a research hotspot in academia and industry
[17, 18]. In recent years, research on task scheduling
strategies in mobile edge computing has also achieved
certain results. Research on task scheduling can be roughly
divided into device task offloading strategy, edge cloud task
scheduling strategy, and task coordination scheduling
strategy between the device and the edge cloud. In the MEC
network architecture, computing and storage capabilities are
delegated to the edge of the mobile network, such as base
stations and wireless access points [19, 20]. Mobile devices
can offload application tasks to nearby computing nodes for
processing, thereby obtaining low-latency and high-reli-
ability computing services. In the 5G mobile network, the
basic network architecture of MEC consists of three parts:
mobile devices, edge cloud, and core network [21–23].

In addition to the breakthrough of basic theory and the
reform of digital simulation technology, the innovation in the
field of sports biomechanics in my country has also made
breakthroughs in the practical application of sports biome-
chanics. Biomechanics diagnosis technology is the innovation
of its applicationmodel. Based on big data platform and high-
speed networked information means, it realizes the collection
of information on the competition venue and training venue
and the evaluation of the overall sports state of athletes
[24, 25]. Figure 1 shows the innovation path of biomechanical
diagnosis technology based on edge computing.

At present, sports biomechanics diagnosis technology is
integrated with multiple disciplines, such as the develop-
ment of wearable devices, visual analysis, and smart mon-
itoring based on big data, which can achieve precise and
personalized diagnosis for different competition types and
different sports people [26].

2.2. Overview of the Development of Sports Mechanics.
,e development of sports biomechanics has experienced
the initial generalization of simple motor functions with

anatomy and mechanics as the core [27, 28]. Later, in the
18th century, there has been an exploration of the essence
and principle of specific forms of motion, until the explo-
ration of forms of motion with human sports as the core. In
fact, the study of human body motion biomechanics relies
on the rise of sports, the expansion of fast-developing
computer technology, and the breakthrough of simulation
experiment technology. ,e research covers athletes’ tech-
nical movement simulation research, technical analysis re-
search, conceptual connotation research, mechanics
principal research, digital simulation technology research,
theoretical practice research, training research, teaching
research, etc. [29, 30].,e biomechanical research content of
badminton chopping and hanging action is shown in
Figure 2.

,e development of modern sports mechanics does not
use the nervous system, muscle system, and bone and joint
system as the main research methods [31, 32]. ,e research
also actively introduced quantifiable mathematical elements,
using space, numbers, and motion trajectories as elements to
construct a mathematical model, using coordinates as the
evaluation of the human body’s front, back, left, and right
torso directions, and using numbers as an explanation of the
movement process [33, 34]. ,e dynamic equation model is
used for comprehensive analysis and query. ,is method is
essentially a simulation and analysis method of the actual
human motion, and it is the main direction of current
development. ,rough a large number of literature searches
in the early stage, from the current research situation, the
current development of sports mechanics is still concen-
trated on the simulation and comprehensive analysis of
athletes’ technical movements and the in-depth research on
the basic concepts and basic theories of sports biomechanics
[35]. ,e research involves sports equipment research,
sports biomechanics training methods, and sports biome-
chanics teaching methods. Figure 3 shows the framework of
the biomechanical innovation model of badminton splitting
and hanging.

In the field of physiology, the current innovative research
includes differentiated and refined analysis of the individual
body physique [36]. It mainly proposes that, in addition to
real-time monitoring of basic physiological indicators such
as muscle tension, heartbeat, blood pressure, blood lipids,
and blood sugar, it is specifically proposed for the moni-
toring of blood lactic acid, to comprehensively evaluate the
athletes’ anaerobic glycolysis and acid tolerance, to evaluate
the impact of exercise intensity and exercise duration on
human blood lactic acid levels, and to pay attention to blood
lactic acid levels during normal training and competition.
,e specific differences: in the field of mechanics, the most
innovative research currently is the study of muscle me-
chanics. After breaking through the limitations of New-
tonian mechanics in vitro sports mechanics, muscle
mechanics is mainly based on muscles as the main research
object, with the Hill equation as the main calculation for-
mula, muscle tension and muscle strength as measurement
indicators to explore the in-bodymuscles during exercise the
model of mechanics, explore its synergy and recovery effect,
etc., and to try new fields of mechanics. We have introduced
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Figure 2: Biomechanical research content of badminton chopping and hanging action.
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Figure 3: Framework of the biomechanical innovation model of badminton chopping and hanging.
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the content of sports biomechanics and the current status of
development.

3. Biomechanical Simulation of Badminton
Chopping and Hanging Action Based on
Genetic Algorithm

Sports biomechanics digital simulation innovation is mainly
based on new mathematical functions, mathematical for-
mulas, new computer algorithms, and matrix equations as
the main research objects. ,e fusion smoothing algorithm
of the unscented Kalman filter is currently a representative
digital simulation innovation. In the traditional algorithm,
two-dimensional coordinates are mainly used for tracking
and analysis. However, the tracking and practice of motion
needs to be simulated and analyzed by a three-dimensional
algorithm. ,ere must be nonlinear changes and digital
modeling under the guidance of nonlinearities.,e variables
that exist in the measurement of the human body’s motion
state include state variables and random variables. ,e
distribution of variables will take into account the Gaussian
distribution and the nonlinear distribution and cover the
phenomenon of matrix transition and mean shift. ,e in-
troduction of innovative algorithms can accurately and
steadily track the human body’s posture in the process of
complex calculations, reflect the motion characteristics in
real time, and achieve accurate assessment of the human
motion state.

,e basic idea of the genetic algorithm is to start with a
set of feasible solutions to the optimization problem,
according to the principle of survival of the fittest and
survival of the fittest, and evolve from generation to gen-
eration to produce better and better feasible solutions. In
each generation, according to the fitness of the feasible
solution, a part of the good body is selected to be copied to
the next generation, and operations such as crossover are
performed to generate a set representing the new solution.
,e optimal individual in the whole process is the optimal
solution. Design a new task pricing scheme according to the
requirements of the topic, that is, a problem of eliminating
the factors of small relevance. ,erefore, when designing the
fitness function [5], the original objective function value is
used as the fitness value to ensure that excellent individuals
have a large adaptation value. ,e target value can be
converted into a fitness value through the scale transfor-
mation of the following formula, namely,

Fitness(I) �
Dmax − Di + α

Dmax − Dmin + α
, (1)

where I is the first chromosome of the current population,
Fitness(I) is the fitness function value, Dmax is the minimum
target value of the current population, is the minimum target
value of the current population, Dmin is the target value to be
converted, and Di is the open interval (0, 1) positive real
numbers within.

,e roulette operation is used to select the fitness value.
First, generate a random number α(0≤ α≤ 1) and then
choose according to the following formula:
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,rough this operation, the parent population that needs
to be reproduced can be selected. Using single-point crossover
and uniform mutation operators, the calculation expressions
for crossover and mutation probability are as follows:

pc

k2, f′ ≤favg,

k1 fmax − f′( 

fmax − favg
, f′ ≥favg,

⎧⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

(3)

pm

k4, f≤favg,

k3 fmax − f( 

fmax − favg
, f≥favg,

⎧⎪⎪⎪⎨

⎪⎪⎪⎩

(4)

where fmax is the largest fitness value in the group, favg is the
average fitness value of each generation of the group, f′ is
the larger fitness value of the two individuals to be crossed,
and f is the fitness value of the individual to be mutated.

Xij � 
5

n�1
Xije. (5)

,e evaluation index of all evaluation experts is Vij, and
the gray evaluation right of the first evaluation gray category
is rije:

rije �
Xije

Xij

. (6)

Evaluation index Vij is the gray evaluation weight vector
rij � (rij1, rij2, rij3) for each gray category. Synthesize the
gray evaluation weight vector, and obtain the gray evaluation
weight matrix Ri:

Ri �

ri1

ri2

· · ·

rij
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⎪⎪⎪⎪⎪⎩
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�

ri11 ri12 ri13

ri21 ri22 ri23

· · · · · · · · ·

rij1 rij2 rij3

⎧⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

⎫⎪⎪⎪⎪⎪⎬

⎪⎪⎪⎪⎪⎭

. (7)

If the difference in fitness values between chromosomes
is large, the fitness value ratio selection is adopted; if the
interval is relatively small, the selection tends to be randomly
selected among competing chromosomes. Next, focus on the
current innovative research in sports biomechanics, try to
build an innovative model framework covering new ideas
and methods, and achieve breakthroughs in the field of
sports biomechanics frommultiple dimensions and multiple
system levels. Our overall framework mainly covers basic
theoretical innovation, sports biomechanics digital simula-
tion innovation, sports biomechanics data measurement and
measurement technology, sports biomechanics application
technology innovation, sports biomechanics teaching re-
form, etc. and strives to achieve the depth of sports bio-
mechanics innovation the study.
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4. Badminton Biomechanics Test Analysis

In the study of sports biomechanics, data capture and
measurement technology is the most critical. Only by re-
alizing the data-based capture and measurement in the early
stage can the subsequent digital modeling, matrix analysis,
algorithm evaluation, and other series of sports mechanics
research be realized. ,e innovation of sports biomechanics
measurement data currently includes balance force testing
technology, muscle tension testing technology, stress testing
technology, electrophysiological testing technology, medical
testing technology, infrared testing technology, and ultra-
high-speed motion capture technology. Figure 4 shows the
biomechanical test results of badminton splitting and
hanging.

At present, the research field of athlete’s technical action
simulation in our country is mainly based on camera pho-
tography capture technology as the main method. Explore the
capture of athletes’ movements by different equipment and
equipment, as well as possible problems and improvement
methods in the process. Figure 5 shows the impact perfor-
mance test of the badminton split-hanging system.

Sports biomechanics digital simulation technology: the
connotation of sports biomechanics is for the study of
physiology and mechanics during exercise. Its main research
method is to introduce mathematical models or mathe-
matical formulas for deduction.,erefore, digital simulation
technology is sports biology. ,e focus of mechanic’s re-
search: at present, the main research focuses on the ex-
ploration of classical algorithms, matrix models, and
measurement methods in mathematics and the introduction
of artificial intelligence, high-speed computers, and simu-
lation technology to enrich the research in this field. Figure 6
shows the simulation test result of the spatial distribution of
badminton splitting and hanging motion.

Research on basic concepts and basic theory of sports
biomechanics: in the research of kinematics and zoology, the
research involving basic concepts and basic theoretical
knowledge is also extremely rich.,e basic research of sports
biomechanics is basically based on the body’s physical motor
functions including the nervous system, muscle tissue, and
skeletal joint system, as well as the categories of gravity,
friction, force, and reaction in the field of physics. It is
basically a further expansion of the field of mechanics and
physiology. Figure 7 shows the simulation results of muscle
tension performance of badminton splitting and hanging.

Research on sports biomechanics training methods:
theoretical research and breakthroughs are to better guide
practice and application, so training methods based on
competition and fitness as the main purpose are also the
focus of current sports biomechanics research. Under the
guidance of sports biomechanics theory, professional ath-
letes in sports competitions are trained to improve the
scientific, durability, and explosive power of athletes’ sports
and, at the same time, take into account the physical and
psychological state of athletes. ,e comparison between
genetic algorithm and Bi-LSTM, gradient descent decision
tree, and other methods is shown in Figure 8.

In this paper, genetic algorithm is applied to biome-
chanical simulation, simulation optimization, and data
analysis optimization process. In addition, the method is
compared with Bi-LSTM, gradient descent decision tree, and
other methods. We use the data optimization accuracy rate
as an indicator, and the comparison result is shown in
Figure 7. Genetic algorithm is better than Bi-LSTM and
gradient descent decision tree in the direction of sports
biomechanics data optimization [37, 38].System testing and
simulation verify the superiority of the method established
in this paper. ,e biomechanical simulation of badminton
cutting and suspension motion established by this method
has excellent performance.
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5. Conclusion

At present, a large number of new methods and methods
have emerged in the teaching reform of sports biomechanics,
mainly focusing on breakthroughs in teaching methods. At
present, the importance of sports biomechanics in sports
education is increasing day by day, but there are problems
such as single teaching methods, solid thinking, and un-
matched hardware and software equipment. In short, the
innovation of teaching methods allows athletes to have a
deep understanding of the biomechanical principles of their
own sports and to better realize the evaluation of sports
status and the cultivation of athletic ability. In the current
research field of sports biomechanics, thanks to the vigorous
development of high-precision technology and continuous
breakthroughs in biophysiological theory, multidisciplinary
can be integrated with sports biomechanics for innovation
and development, such as virtual simulation technology and
artificial intelligence. It can be combined with sports bio-
mechanics to continuously open up new research fields and
realize the development and application of new technologies
and methods. We propose a good development prospect for
the application of this field in the actual sports process, the
changes in the physiological function of the athlete’s overall
sports state, and the expansion of various sports fields and
sports trends, which are conducive to continuous break-
throughs in the field of sports biomechanics.

Data Availability

,e datasets used and/or analyzed during the current study
are available from the corresponding author on reasonable
request.
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