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Abstract

Under the background of the fast development of computer industry and wijth the,
virtual technology being widely used, information technology in Chlna

significant progress; however, sports information teaching is still in a relativ

Now the application of information technology in physical training has%r blg
issue which needs to be improved. On the basis of forwa d kigematics d inverse
kinematics theory of human engineering and by c three- ional human

ich include the
spine movement, arm movement, step movement body movement
has been built up and simulation experiment on uman b as been conducted.
After virtual technology being applied to ph tramm d, a conclusion that body
movement will be much improved due to pllcatlo irtual technology can be
drawn. The effect from high to low i ous; t ost positive effect is on step
movement, then arm movement, the body \@; as well as spine movement. In
general, the application of virtua ology in physical training field promotes
the development of sports c and .a expands the applications of computer
technology.

body motion information, three-dimensional huma n. |on m

human body moti huma y simulation

Introdw
Virtual ology, Qynonym for the application of high technology of the

Keywords: virtual t @&gy, h§S|c aining, human engineering, three-dimensional

combination of hu machlne is a comprehensive method of a interdisciplinary
which can transf physmal objects into theoretical construct. It breaks the obstacle
of time and s&nd makes customers have an immersive experience which has

unparalleledimeaning. The related technology which is familiar to people includes Route,
firewall %‘PN etc. [1] Computer virtual technology developed under the background
of the i sing development of computer technology and virtual technology. [2] On the

ig @ guantitative analysis of sport technique, computer virtual technology showed the
% py using graphical approach, namely, transforming the basic movement into video
byw€omputer technology and then adding comments on it, the teaching work is finished.
By virtue of its specific serviceability which includes information management ability,
data analysis ability, image editing ability, audio and video collecting ability as well as the
sensor application ability, and combined with their advantages which include
perceptibility, interactivity, imagination and immersive ability, computer virtual
technology played a very significant role in many aspects and fields. [3] With the
increasingly rapid pace of modern life, physical quality has attracted more and more
attention; however, people don’t have an overall understanding on physical training.
Besides, due to the lack of normalization in coaching skill and physical facilities and
fields, the development and application of computer virtual technology is much needed.
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In this paper, the method of modern sports training based on computer virtual technology
is studied which aiming at achieving the optimal effects of physical exercise within the
shortest time. Creating a new ways of learning virtual technology and achieving the goal
of bringing impetus for Chinese sports training, a new training system needs to be built up
thus making a contribution to our country's sports education.

2. The Application of Modern Sports Training Based on Computer
Virtual Technology

On the application of virtual technology in the current sports teaching, virtual
technology conforms to the current development trend of modern sports teaching and
meets the requirements of students and users of teaching methods as well as achieving the
goal of the interconnection between the coaches and the users. [4] Meanwhile, the
application of virtual technology in sports can meet the requirement of the students of,
different majors besides the knowledge and applying ability of social people ofedi t
kinds of work has been largely improved.

E o %&ﬁoﬁ/ i

Figure 1. Virtual, Reality Mogde ompar owchart

From the above figure we can know’&@e data
human body is input into the com em

information stored in the databaﬁtransfor
which is displayed on the dis 5] B

model with the virtual stand man bo

the process of physical mg, and

erated by the movement of the
eans of related software. The
a realistic human motion model,
paring the real human body movement
el different problems can be found out in
h problems can be solved in time. In the
comparison of real otion wi rtual human motion, there are three kinds of
environment: realj %lrtual environment, virtual vs. virtual environment and surreal
environment. It Io S.

2.1. The Iance C@)uter Virtual Technology to the Application of Modern
aif 2 }

Sports Tr

deficiency, poarenthusiasm as well as unsound guarantee evaluation system. Under this

Modern sports @19 is faced with the problem of low training quality, time
circumstance, ad';ing emergency and preventing physical damage on muscles and bones

and nerv to the difficult movements and changing the unchangeable factors in
sports t have become the primary task of the training for instructors. [6] In order to
opti e effect of modern sports training and improve the enthusiasm of social

, teachers and students to participate in sports activities, in consideration of the
i rtance of ergonomics in health and safety issues, the knowledge and skills of human
simulation is more and more extensively applied to human life and product life cycle. [7]
By virtue of the information acquisition ability of computer virtual technology and by
using computer own capacity for technical analysis, by simulating different kinds of
gestures, language, vision and action, it provides a more objective and more accurate
theoretical guidance and practical experience for modern sports training.

428 Copyright © 2016 SERSC



International Journal of Multimedia and Ubiquitous Engineering
Vol.11, No.11 (2016)

2.2. The Means of Application of Computer Virtual Technology in Modern Sports
Training

(1) Virtual and reality contrast

The Contract between virtual and reality is conducted by computer virtual technology
and on the basis of human simulation of physical training activities, and the study of
human body movement even to the specific analysis of each gesture which aiming at
finding the defect spots among each movement. In later practice, sportsmen have
comprehensive understanding for specified actions and they can constantly correct and
improve these disadvantages. By giving full play to the advantages of information, the
thinking ability of sportsmen can be stimulated thus fully taking the advantage of the
functional role of each sensory system

(2) Virtual and virtual contrast

Virtual and virtual contrast, on the one hand uses the virtual technology of computer
software to find the training model, on the other hand, inputs the actual moveme
computer thus forming action models. After that, by comparing the two, the g
found. For the disparity between the two, a clear training scheme is ne

which aims at showing the direction of the user’s training thusyto improvg’th
the body's training.. &

(3) Constructing the surreal environment
Surreal environment does not exist in reality ifisteadNit is a |rt varled dynamic,
multiple simulation environments. A number of d nt env?&& ts in different time
periods have been created in order to study i fluence ofdifferent environment on the
modern sports training. By taking advant@ own u |nteract|V|ty of computer
virtual technology, such means can enabl tes to eal experience to the virtual
world, thus realizing remote mteract n&& to reduce the effect of the main
vnron

venue on sports training and redu mpact on the training.

2.3. The Application Sta Compﬁt@wtual Technology in Modern Sports
Training

(1) Status at abr @ ,\Q

United States lier illus the associative relationship between information
technology and & g and @ d measures on information and teaching has been
widely co 1 On |s of guaranteeing the teaching, they have vigorously
mcreased ent i atlon technology infrastructure which aims to strive to
complete the variou ledge training program; British put computer information
technology into var%»(ields especially by increasing more funds to improve teachers’
quality thus t ve the high quality of education and training; in Australia,
information apphications mainly reflected in the users’ self-using of information teaching
an a fixed set. It highlights the personalized arrangements which are not
affecte integral control and impact.

| physical analysis system is formed by the combination of computer virtual
ology and modern physical training. China has made a series of research theories
which include the construction of the teaching content system of computer science in
sport in physical education, the construction of experiment teaching system of sports
information technology which based on the training mode.

By combining the graphics, images, text and data in sports training, the application
fields of the technology and the computer virtual technology in sports training are as
follows:
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The applocition of visual
realitily technology in all
sports fields

! I

Aerobics Volleyball Basketball

Figure 2. The Application of Visual Reality Technology in All Sports Fields

In calisthenics teaching training, computer virtual technology is used to stimulate the
teaching action and with the coach demonstrating the correct action, calisthenics teaching0

can be guaranteed. Simulation training provides a more intuitive guidance w
helpful in correcting the wrong action and giving the correct guidance. Y\

In volleyball teaching and training application, computer virtual technolggyssised to
simulate overhand serve, slap, jumping and volleyball movement tra iof etc. By
stimulating different environments in different areas, tim% differ es, physical

t eXplanafion can be done

coordination ability has been improved. The technical r@g

while observing the movement of volleyball.
a by us%ﬁmputer simulation
r
<

In basketball teaching and training applic

test and erate speed of athletes, the
ifferent trai schemes can be designed
for different athletes thus ensures that a

can adjust their own conditions, under this
circumstance, athlete’s physical qualw be gp .

2.4. The Advantages Disa @ges and Opportunities of Computer Virtual
Technology in Modern Sp aining ’\

2.1. Advantages ®

(D) It can ensur X Qch inde»%iifferent periods of time nodes do not repeat, which

can realize the d cation @e
(2) Bas %colle data, different types of results can be achieved through
different wi

2.2 Disadvantages @

) Comput@al technology in modern sports system is not well developed which

posed a sgrigus impact on its application;
%ﬁcation and research demand for a large number of data, in this sense, the

@T
data 6@% is far from satisfying people’s need.

technology application and based on the best
whole activity process can be controlled.

%. pportunities
he application of computer virtual technology in modern sports, in fact, is an effective
way to solve the problem of high load construction costs and realize the goal that other
systems cannot reach.

(1) The computer virtual technology has the characteristics of data collection, data

Processing and convenience, which makes it more convenient for the application of
modern sports;

(2) The high priorities towards sports career throughout the country as well as the high
degree of concern for the physical education have laid the solid foundation for the
development of virtual technology in sports
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3. Research on Modern Sports Training Model Based on Computer
Virtual Technology

3.1. Simulation Assumption

(1) When arms are stretched, it is the largest movement of the human body space and
after the rotation of the upper body, the space is formed.

(2) When the normal activity space is for the arm straight and the upper body does not
move, the space is formed.

(3) When the best activity space is for bend and stretch of arms, it is the most
comfortable activity space.

(4) The angle range involved in the model is specified in this paper.

3.2. Model Preparation

\ 2
(1) Motion data information collection ?\
Before build up the model, the information acquisition on motion datagis ed. At
present, the main methods are as follows:

2
Table 1. The Mode of Gaining the \%fo&
cont% ’

Method Typer
In order serve ‘d}e etes‘: they are affixed the -
reflects ickers. St etect jomt movement by
rtal extent on the user's activity

Active tracing+ re z@ But to
h% gativg @ Currently, there are two cases:

echani and the electromagnetic mode.«

iple Imaging devices. Collect the all-round -
f athletes Thereafter, the video through a
software correction, editing and processing,

Comp:;flt:c;lif ?nmf o a to each node important parameter data. Using
!com ter technology to implement a combination of

.
\\ omation, establishment of a repository resource

tion, form a three-body model.+

@ Through the wvarous pars of the body were -
photographed sampling for mformation. Virtual

Virtual Technical data regrouped to form a three-dimensional
model of the human body. But there is a certam
@ difference between the virtual and the real human body .«
On the degree of stretch jonts and tissues of human -
: ) flesh movements and the degree of bending of simple
&ﬂ buman body-~ information processing technology, to be the perfect
proportions. <

-

aking into account the characteristics of the above methods, and combining with the
existing technology, a multi position camera information collection method have been
used. Based on mechanical principle, electromagnetic principles, acoustical principle as
well as optical principle, kinematic method in physics and forward kinematics and inverse
kinematics in dynamics are used in the model. The model sets joint animation and the
joint rotation angle in order to complete the collection of relevant information.
(1) The main joint rotation angle of the human body
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Human activities mainly consider two aspects: the distance of physical activities and
the activity angle of the body. Based on a large number of data, the results can be
obtained as follows:

Table 2. Human Motion Joint Angle Reference Data

X Y Z
joint Outer  Within Outer Within
bend stretch
surround  surround stretch Collapse
spine 95 55 45 45 45 45
arm 135 35 90 90 35 180

stride 140 0 - - -

3.3. Model Building v

(1) Spinal motion model
L B N IQ g:

Figure 3. S QOU ram
As an important key to the Eu@ ody, thes&x\ plays a very important role in the

movement and the change n of ¢h y. According to the swinging angle and
distance theory in physics, the el can be obtained as follows:

ans

0 0,4,
&)0 —-pS ]2 (1)
+ é)
0)(5 '5® rFWOJ nof Qonx — vy, p isthe specified value
0. 1m
/20 deg’ & sta r the rotation angle of the mode. & stands for the planar

projection of ¢ — z,namely@ = D — D .
(2) Arm moti odel

O ......pf/

O
Q) X\

Figure 4. Arm Motion Diagram

The arm motion model is iterated through the dynamical square module, and taking
into account of the condition of the arm under different conditions, such relation formula
can be obtained:

J==(-1,)-VL )
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In the formula, L stands for the initial position of the end of the arm. L, stands for

the ending position of the end of the arm and ¥ stands for the gain error.
(3) Stepping motion model
O O

vessedp
/\\

Figure 5. Stepping Motion Diagram

Based on the constraint formula of closed chain structure, and by using the W
kinematics theory in physics and feedback control mechanism, arm movement S

been obtained:
v, _E{iJz(%_ﬁB é.j Q/C? @
51/ 6/” B

In the formula, £ stands for Jacobian matrix oveprent el. & stands for
rotation angle. Jacobian matrix is a kind of matrix preedliced by t io of deviation.

(4) Human motion model . 9

Q%ure 6. H sn&Motlon Diagram
\

odel omn body which mainly includes human body joints,
ent

Three- dlmens
human boawty C f human body is constructed, which divided human

body into th evels @*Ie, skeleton and skin. Set the position of £ in a node in

rectangular coordi @temﬁ . X, y,z stands for three parameters, I* is the

reference coordi the rectangular coordinate system It can be shown as follows:
X

O\& " =y (4)

zZ

@ is based on 7" and taking into account of human body movement direction,
namely the rotation angle of *:¥:< by using the relations
between the variations of angle in physics, The rotation matrix is obtained by the
solution of the mathematical method and the characteristic of the direction cosine of the
coordinate system. It can satisfy the need of changing the angle of motion in the human
body movement model and improving the original model, thus Matrix-Vector can be
expressed by £
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& € &3
= [X’ r, Z] =€ €y Gy 6

€31 &3 &y
I"is based on/". Take the change of different movement in the process of the
translation and rotation into consideration, spatial switching can be realized. In
four-dimensional ~ space, [/, = (0,0,0,1)7 is the origin of coordinates.

I, = (0,0,0,1)T stands for the four-dimensional space in X axis.

I, = (O,O,O,I)T stands for the four-dimensional space in Y axis. I, = (0,0,0,1)7
stands for the four-dimensional space in 02 axis. Transfer matrix # can be shown as
*

follows:
1 0 0 « ?y
01 0 p 0
H = 6
001 A \% Q/ ©
0 0 1

There is more than one form of human mo t. COW the variation of

movement generated by the translation and ron@o of humi@arlatlon matrix IT can be
obtained as follows: punctual

o

After analyzing th transf r n in different coordinate system, namely the
rotation angle u\&@ aro is, and then rotate v degree around F axis and
then rotate ee aro axis thus the model matrix I of modern physical
training in techn& obtained.

0 0f cosv sinv 0| coso -sino

0
coS 0 0 0 Ofsino coso O
a (8)
1
0

0
0 1
0 1 0f-sinv 0 cosv Of O 0
\& 0o 0 01 0 o0 o0 1] 0o o
%@Iaﬂon Experiment on Human Body

man simulation experiment in virtual technology is an important demand of reform
in modern sports career, which has the core characteristics in modern education. The
relevant objectives and targets raised in this experiment have realized the goal of the
construction of campus, laboratory and teaching resource library. By focusing on
autonomous learning and thinking in information-based society, it meets the application
and optimization of teaching resources as well as guarantee the pushing role in high
quality resources. With the characteristics of integration and combination, the reform of
experimental teaching has been promoted, which has brought new impetus to the cause of
modern sports.

_ O O o
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4.1. Platform Construction

Before realizing the human body simulation experiment, the construction of the
experiment platform is the first step. First of all, the virtual software and application
system need to be prepared before the experiment and the computer source code should
be written before and a reasonable agreement also needs to be constructed before.
Secondly, complete the parameter configuration of the software system, on the one hand,
complete the internal parameters, on the other hand, and complete the peripheral
parameters. Finally, the trial operation in virtual environment should be conducted. By
using the well-established code and parameters, system operation can be operated, and the
results of the experiment to can be tested so as to complete the test of the data package.

4.2. Simulation Experiment

The realization of human body simulation experiment, which takes the human #ymbare
joint as the center is conducted on the basis of the coordinate system. First of &(e
sub node list of the current joint point and do a series of matrix transform d then
rotation transformation of the joint point shall be made. On the basis{o orId
coordinate system, the model can be drawn. Observe tha her therg’exis her child
node. If there do exist, this child node should be transfo her ise, inue to draw
a picture of human motion, and then set up the e perlmen ase. After the
simulation experiment, the loopholes in phy5|rC|se corrected and by
comparing with the previous exercise, the results be obm Human Simulation
work flow chart is as follows: é

The waist node as

the center, the 6\ - @
establishment of & \ Draw image
three-dimensional
coordinate system A@ . %

build the node
based on the
corresponding
three-dimensional
coordinates

find a child

node of the <
current rru:

&Qe 7. Human Simulation Work Flow Chart

The nmw]i.zatlon of human spine, arms, step and the human body movement through

Make
model

Determine whether the
ode has the child node

ion

>
7S

the sim of the model have been improved and it has made positive effect on the
normedi n of the movement and positive effect all reached more than 50%. The results
ed in table:

Table 3. Simulation Results Table

mode before  after  result (%) effect
Spinal motion model 0.2541 0.1021  +59.82%  positive
Arm motion model 0.2517 0.0568  +77.43%  positive

Stepping motion model 0.3297 0.0157  +95.23%  positive
Overall body motion model 0.5124 0.1245  +75.70%  positive
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In order to clearly show the difference of the model on human motion, the above
situation can be generalized as follow. As seen from the chart, the comparison chart of the
correction before and after human motion is as follows, among which the correction on
stepping motion is most effective which reaching more than 95%, and then followed by
the arm movement model and the human body model, all reached more than 70% and the
lowest level of correction is the spinal motion model, the effect of more than 50%. The
ranking of the positive effect on human movement from high to low is respectively the
stepping motion model, arm movement model, human body model and spinal motion
model. but

Stepping motion madel

"

-'J - : H‘\ \ 100%

RO

Figure 8. The Human Motion@ Befo\@d After Comparison Chart
Q

5. Conclusion @ .
The development of science™ahd te Is leading the trend of the times and the
application of informatio@chnolog mplied with the development of history. In
ience and technology research and development and

Ithier body condition, by collecting human motion

response to the poquﬁ\ ional s
meet the require n\] people
principles of physical, and taking into account the

information thr

horizontal ment apeyrotation angle, the model of the spine arms, step and the
human bo established s this paper. Through the analysis of the technology of
computer an atiof, angle and way of movement have been corrected. By

modern sports trdinMg can be improved by using the virtual computer technology. The

comparing the ref model of human motion before and after, the conclusion that
construction of®

odel has largest impact on stepping, and followed arms human body
neral, the application of computer virtual technology in the modern sports
de a contribution to the construction of the sports industry in our country,
as an important influence to the improvement of the physical quality of the
ciety.

career
and j

6. Development Trend

Computer virtual technology is a comprehensive application technology of digital
processing based on reality. It is a combination of various disciplines which has not only
applied in practical use but a combination of various technologies. At present, only taking
universities and colleges into consideration, until now, it has more than 200 schools
established the system of experiment center. A more interesting interactive and effective
way of virtual teaching system has been designed. Especially after the “Internet plus"
theory proposed and in response to the strategy of making China powerful through
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science and technology and the strategy of develop the country through physical
education, especially for the application of computer virtual technology in modern sports,
a broad platform which can provide a more scientific method and reduce more work has
been built. The main developing points and main developing fields of computer virtual
technology are as follows:

6.1. The Main Developing Points

Computer virtual technology in modern sports training methods possesses great
prospects. With the extensive application of the technology, adhering to the virtual
manufacturing system theory, virtual environment theory, practical manufacturing and
virtual manufacturing theory of binding theory and virtual technology related equipment
reengineering theory, a qualitative leap has been achieved and the main trend is: computer
virtual technology, engineering application and rapid prototyping mechanism of computer
virtual technology. The more prominent potential is the combination of humam.a
machine intelligence, that is, by experiencing and analyzing the human emc\)%s nd
feelings, the computer can understand the intention of human activities an virtual

human body can be created. Such synthetic body has th&)iﬁty t% und and

understand human’s intent.

6.2. The Main Development Field Q \(
As the key scientific research project, the co er wrtu& hnology is not only

widely used in modern sports, but also plaé key mlﬁ the future development.
Computer virtual technology can not e used ilitary affairs, education,

architecture and medicine, virtual en d I-time monitoring, but also be
helpful in high quality simulation e %ent & ve the problems of computer at

the same time, it also beco st assist f the human life. At present, the
computer remote simulation& y |saI@ study.
6.3. Main Challenge in Iopmen

Due to the dlvers a general tlon of the knowledge form, people have deepened
the cognition of VI chn anwhile, people also have faced new opportunities
and challen |rst challegge Comes from technology and media, which mainly
mamfested@e develo t of technology and the times, the training of talents, a
higher req ent to he method and mode of virtual technology and virtual
technology. Second

cognition of modern sports and the idea of computer virtual
technology are fa e challenge. The depth integration in computer virtual technology
and modern s teaching, to a certain extent, creates a new sense of education and
teaching. example, transform knowledge teaching into the ability training.

6.4. T @Jnstruction and Practice of Virtual Technology in the Future Teaching of
P Education

mputer virtual technology has very important guiding significance for the future
teaching of physical education. First of all, users and students can achieve their own needs
according to their personal preferences and through independent experiments,
autonomous learning, a way of combining of theory and practice can be achieved.
Secondly, due to project professionalism, dangerousness and destructiveness as well as
the security risks and legal risks in the process of practice, the original plan is restricted,
however, virtual technology has the strength to make up for the disadvantages. Third, by
using computer virtual technology in the process of virtual simulation, the cost of
investment and construction projects can be reduced. Fourth, virtual technology can
achieve the goal of sharing resources, breaking the limitations of the study, which is
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conducive to the comprehensive study and application of users thus can greatly improving
the efficiency of energy utilization and benefits.
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