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ABSTRACT

Based on the analysis of volleyball spiking action’s characteristics of run-
up, stop-jump and stroke with winging the arm, thistext provides guidance
to biomechanics and kinetic analysis on volleyball spiking techniques.
Using biomechanical principlesto analyzethevarying patternin eachjoint
angle of lower limbs in the process of stop-jump of volleyball spiking
technique, to draw the conclusion that the strength training of small muscles
and calf muscles should be attached importance to in the process of stop-
jump of volleyball spiking technique. Through group experiment and
analysis of experiment data, to explore characteristics of biological
mechanics parameters of each joint of lower limbs of those knee joint
injuries in the process of landing after stroke of jumping after a sudden
stop, and then know influence the knee j oint damage based on the analysis
of angle makes to the buffer and stretch stage of stop-jump.
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INTRODUCTION

Inthe course of volleyball competition, using qual-
ity of spikingtechniquesplaysacrucid roleintheresult
of the competition. Spiking techniquesareoftendivided
into threesteps, i.e. run-up, stop-jump and stroke. Run-
up provides speed for stop-jump, stop-jump provides
greater momentumfor arm swinging, and arm swinging
providespower for stroke, so thethreestepsareclosdy
linked with one another. At the sametime, stop-jump
servesasaconnecting link between the preceding and
thefollowing, so agood strokeand scientific stop-jump
areinseparable. Thetext andyzed thebiomechanicsand
Kinetic characteristicsin the process of stop-jump of
volleyball spiking techniques, so asto providetraining

teachingreferencefor high-quaity spiking.

Many scholarsmade astudy on volleyball spiking
techniques, whoseviewsand proposa shelpedalot to
improveathletes’ spiking quality. Yang Chunxia(2013)
through three-dimensiona high-speed cameraandim-
ageandyticd method, sheanalyzed humanbody’s grav-
ity center speed, displacement and timein the process
of spiking intheback row by one-leg and double-leg
take-off, providing feas blesuggestionfor control of the
gravity center of human body inthetake-off spike. Lin
Yufeng(2014) used the databy Motion Analysisand
Kittler to analyzethe characteristics of stop-jump ac-
tion of the kneejoint damage membersgroup, propos-
ing thetheory of compensatory changesto eachjoint of
lower limbs. Zhang Haibin(2013) used multi-motor syn-
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chronoustest of forceplatform, video caneraand EMG
to collect thedataof kinematics, kineticsand EMGin
the process of stop-jump, providing feasible proposa
for scientifictraining for athletes.

Onthebasisof previousstudies, thistext anayzed
thethreestepsof volleybal spiking, methods of experi-
menta measurement, mathematica Statisticsand theo-
retical explanationsare used, and theemphasislieson
theanalysisof thekinetic parametersof human body’s
center gravity and biomechanical parameters of each
joint of lower limbsin the processof stop-jump, ex-
pecting to offer foundation on scientific spiketraining.

PROCESSANALYSISONVOLLEYBALL
SPIKE

Spiketechniqueisthebasicinvolleybal sport, and
it’s also one essential means to gain score in the volley-
ball competition, which can befound out in many vol-
leybd | tournament. The process of spikeasusudly di-
vided into three steps: run-up, stop-jump and stroke
with swinging arm. This chapter will elaborate on the
techniques of thethree steps, expectingto lay afoun-
dation for the analysis of the state of human body in
volleybd| spike.

Volleybdl spikeincludesthree steps: run-up, stop-
jump and stroke with swinging arm, asisshowed in
Figurel.

Figure 1isthe phrased actions of volley spike. In
Figure 1, lisrun-up, 2is stop-jump, 3is stroke with
swvingingarm.

Run-up

Take-off needstoreach acertain heightinthe ac-
tion of spike, generaly the higher spikeis, the higher
the scoreis, and so athletes pursue to jump higher.
However, high jump needsthe assi stanceof run-up, in
which process speed and distance determinetheheight

fed
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Figurel: Thephrased actionsof volley spike

of take-off. Soin order toimprovetheposition of stroke
point and stroke effect, athletes often control distance
and speed of run-up by ball predictionto make prepa
rations for the best stroke. Hence, run-up is step in
volleybd| spiketechniques.
Sop-jump

Take-off beginswith theending of run-up and ends
withfeet off the ground, theending moment of run-upis
cdled theprocessof stop-jump. Intheprocessof aorupt
stop brake, the human body converts a part of hori-
zontd velocity to the speed of thevertical upwardson
ashaft of foot, at thesametimemaking an effort ground
with oneleg or doublelegsto fully stretch the knee
jointsand releasedastic potentid energy thelower limbs
reserve, providinginitid kineticenergy for athlete’s take-
off. Thegreater vertical momentum athletegainsat the
feet off theground, the greater thejumping height will
be. Inorder toimprovetheathletes’ jumping ability, the
three-dimens ond phaotogrgphictechniqueandysiswas
used in our country to design the best take-off action
for each athlete, which to agreat extent hasimproved
athletes’ jumping ability.

Srokewith swingingthearm

Althoughthestroke point ishand, arm rotation mo-
mentum was needed in order to improve the hitting
power; of courseit also needs cooperation of all as-
pectsof thebody. Inthe processof practical training of
volleybdl spiking, arm swinging trainingisakey link,
and it’s also the core action in the process of actual
spike. Amplitude and speed of volleyball arm swinging
affect thedirection and force of stroke, soinorder to
gain scores by effective stroke, athletes alwaystake
sharp angleand larger intensity. In addition to strong
motion of armsin the process of arm swinging, it aso
needsdriving of lower l[imbs and body, the opposite
movement of lower limbs and body provides
counterforce for the body’s swing, the body drives
shoulder, shoulder drives upper arm and upper arm
drivesforearm. Thisseriesof mechanically driven pro-
cessiscaled whipping action fromlarge massremote
tolittlemass proximal in biomechanics, which offers
greater momentum for strokeplayer.

Inthe process of momentum transfer fromthedis-
tal end to the proximal, and thedistal endisinlarge
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mass, the proximd isin littlemass, itisthemomentum
growth principle of whipping, i.e.inthe spiking, the
elbow’s ideal position is above shoulder or at least in
the same height with shoulder, inthisway the athlete
can swingthearm backward for stroke. Thestructure
of shoulder joint determines straight-arm stroke, and
thearm’s distance is shortened. Look at Figure 2, with-
out bending the body, thearmisnearly vertica tothe
ground. If Cisthestroke point, theworking distance of
handisonly aslong aslength of L arc, itisnot condu-
civeto speed of arm swinging. If thetake-off pointis
below theball, it isimpossibleto spike or cut the ball
with straight arm. Whentherotary inertiaof arm | en-
larges, therotating angular vel ocity w decreases, arm
lengthr keepsinvariant, then accordingtoformula(l),
whenw decreases, hand’s linear velocity must decrease,
which hasagreat influence on the power of stroke.

V=wo-r D
Figure4 showsthe principleof whipping action, in
the process of spike, the upper arm speeds up to the
biggest, it brakes at the point g of elbow, the upper
am’s angular velocity increases to m,, relaiveto g an-
gular momentum, thedistal end segment is ) , accel-
erated velocity S isthechangerateof angular velocity,
so comestherdationsinformula(2):
M=|2'B}:m2=ml+MAt 2
B = Aw/At
Soformula(3) showstheveocity of distal end seg-
mant
L, -MAt

V=L10)1+L20)2+ |
2

©)
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TICSOFGRAVITY CENTER OFHUMAN
BODY IN THE PROCESSOF TAKE-OFF
SPIKE

Yang Chunkier (2013) pointed out that take-off
techniqueisthekey link involleyball techniques, the
technica aspectswill directly affect theheight and pedi-
ment di splacement vacated, the effect of theball hasa
great impact, whiletherear take-off isdesigned to maxi-
mizetheuse of run-up vel ocity, kicking and swinging
through the various aspects of the human body, and
maximizing thejumping velocity and dtitude, soasto
lay afoundation for effectiveand high-qudity stroke. In
the process of take-off spike, stability of the gravity
center of human body determinesathlete’s spike qual-
ity. Inorder toexploretheathletes’ center gravity changes
during the spike from the perspective of kinematics,
this chapter amsat analysis of spike processof one-
leg or double-leg take off, so asto provide areference
for athletes’ best control of body posture in take-off

spike.
Theresear ch objectsand resear ch method
Resear ch object

6 playersof auniversity volleyball league. Theba-
scsituation of theresearch objectsasshownin TABLE
1

Resear ch methods

Inthispaper, we adopt thethree-dimensiond high
speed camera, Imageanaysi's, comparison method and
Mathemeatical statistics, two high-speed cameras(TM-
6710CL) were used in the research. Image analysis
tool isTheAPASMoationanaysissystemof Aried Com-
pany. Computationa toolsof mathematica statisticsby

Figure2: Physical condition and whipping processwhen body isnot against the bow
TABLE 1: Thebasic situation of theresearch object

Category Value Category Value Category Value
Age(y) 23.17+1.47 Weight(kg) 79.8315.64 Singleto reach(m) 3.2740.05
Weight(m) 1.87:0.03 Hands high(m) 2.45,0.06 Double help touch high(m) 3.23,0.06
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SPSS statistical software.

The analysis of body center Kinetic parameters
in theprocessof onefoot Spikeand twofeet spike

Theandyzed parametersinclude: Thetimeparam-
eter of horizontd velocity of thecenter gravity, Vertica
velocity of the center gravity, Displacement of the cen-
ter gravity, and the takeoff stage. To jump smash the
center of gravity inthe processof dynamic parameters
of in-depth analysis, this paper will focus speed level
into thelargest B - A - landing buffer when C - stretch-
ing from the ground speed reducethevalueof E- D -
level during horizonta velocity lossrate and speed of
the F - leaps six research content, will bethe center of
gravity vertical speedintoH - G - landing maximum
buffer when | - stretching from the ground when the
added value of J - vertical speed K - vertical speed
conversion rate and the content of the L - leaps six
Angleresearch, thefocusdisplacement into the buffer
stagesM - Z axisdisplacement N - O - stretchingin
the X axis displacement phase displacement of the Z

axisP- X axisdigplacement and Q - thecenter of gravity

height from theground five content wereanayzed, and

thecharacteristicsof takeoff stagetimeresearchintoR

- S- buffer timestretchingand T - takeoff timethree

contentswereandyzed. Thefollowing responseto these

A ~T kinetic parameterswere 15 foot jump smash and

feet off Spike analyze datadifferences, to providea

stable center of gravity athletesrationalization propos-
as. Asshownin TABLE 2 Kinetic parameters of hu-
man differencesin gravity test results.

In addition, it is concluded that the human body
center of gravity isshown in Figure 3 horizontal veloc-
ity vertical velocity profileand the body center of grav-
ity displacement variation asshownin Figure4.

Fromthedatain TABLE 2 and Figure3and Fig-
ure4 can draw thefollowing four conclusions:

1) Whentheathletedo onefoot jump smash, theVer-
ticd velocityissmaller thanthat of twofeet. That is
to say, theonefoot jump smash canrelievethebur-
den ontheleg and offer good help for thekicking
off leg.

TABLE 2: TheCompar ativeanalysisresultsof body center Kinetic parameter sin the processof onefoot Spikeand two feet

spike
Parameter category onefoot Spike two feet spike  One-Two T test value Significant level
A 4.76+0.16 4.42+0.37 0.34 2.077 p>0.05
B 4.02+0.22 3.56+0.21 0.46 3.747 p <0.05
C 3.52+0.29 2.57+0.32 0.95 5.364 p <0.01
D 1.244-0.22 1.89+0.59 -0.65 -2.490 p <0.05
E 25.9+4.95 40.04+9.45 -14.08 -3.232 p <0.01
F 4.49+0.33 4.23+0.22 0.26 2.680 p <0.05
G -0.32+0.19 -1.06+0.19 0.64 6.808 p <0.01
H 1.354-0.10 0.95+0.59 0.40 1.550 p>0.05
| 2.79+0.18 3.35+0.17 -0.56 -5.557 p <0.01
J 2.46+0.25 2.2940.09 0.17 1.519 p>0.05
K 51.13+5.8 50.30+3.84 0.83 0.295 p >0.05
L 38.441.46 50.444.68 -12.0 -6.001 p <0.01
M 0.15+0.03 0.07+0.03 0.08 4.940 p <0.01
N 0.48+0.08 0.77+0.16 -0.29 -3.948 p <0.05
0 0.33+0.04 0.28+0.05 0.05 1.769 p>0.05
> 0.47+0.09 0.39+0.10 0.08 1512 p >0.05
Q 1.294-0.03 1.144+-0.06 0.15 5914 p <0.01
R 0.110+0.02 0.189+0.03 -0.079 -5.087 p <0.01
S 0.1294-0.02 0.128+0.03 0.001 0.061 p>0.05
T 0.238+0.02 0.352+0.03 -0.114 -7.928 p <0.01
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2) Whentheathletedo onefoot jump smash, theloss
of horizontal velocity issmdler thanthat of twofeet.
That proved at theend of onelegkicking off speed
islarger than your feet off, so when you grasp one
foot off thebraketo better effect, and higher levels
of run-up speed applicationsefficiently.

Jump on onefoot smash theathletesduring the pro-
cess of the human body center of gravity leaps
Anglethan thefeet jump to smaller, jump onone
foot at theinstant of theland, the human body and
hasreached thelowest point, science and technol-
ogy and the support leg kneejoint cushion process
isapodgitive process

Insinglefoot takeoff and feet jump smash process,
both thetakeoff timethereisavery significant dif-
ference, thedifferenceismainly caused by abuffer
time, thusshorten thetakeoff timeshould start from
reducing thebuffer time

3)

4)

BIOMECHANICAL ANALYSISOFVOLLEY-
BALL SPIKING EMERGENCY STOP-OFF
PROCESS

FuZhuang(2010) etc. He pointed out that in vol -
leybdl tournament, the playersspiking, blocking, jump-
ing and hoppingto play teebdl leve technology playsa
key roletotheplay level. Scientificand rationa aspects
of thecompletion of theemergency stop-off isnot only

BioTechnology —

well donespiking, blocking, jump serveandjump passing
skillsareessentid critica stage, but dsotheathletesget
abetter jump height of the key aspectsof theimple-
mentation, especidly in the spiking techniquewasmore
effectiveapplication®. In order to completethevalley-
ball player spiking make quality guarantee, from the
knee, stop off process hip and ankle biomechanics pa-
rameters changein starting thischapter, anayzethem,
inorder to providefor theemergency stop off theory of
actionnormsbass, and then on 12 study subjectsplantar
pressuretesting and EM G test to explore the biome-
chanica characteristicsof theemergency stop off dur-
ing the buffer stage and kicking stage, providing data
basefor sportsinjury prevention athletes.

Theresear ch objectsand resear ch method
Resear ch object

Emergency action of athletes4thinthewomenvol-
leyball from 12 provinces. These athletesareall pro-
fessond involleybal. Their average agewas 21 years
old, averageheight is 185 cm, averageweight is73 kg.
Theaverageworkinglife of 5years. And wedid more
strict inspection to the research object, thusthey can
bearepresentative sample.

Resear ch method

In this paper, the dataisthrough dynamic testing
kinematics and methods of testing and acquisition of
power Thedynamictest of whichisplacedinthesta-

Hn Tudian Jounual
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diumsite4 4 pieceof three-dimensional strain, placed
at the scene two data collector and alaptop computer,
the frequency of the load tableis set to 1000; Kine-
mati c test tool sadopted two AG - HMC83M CU high-
speed camera and a set of three-dimensional DLT
framework; Methods of electrictestingtool USESis
MEG000 recorded el ectrical tester using thetest tool
to get human kneejoint anglesof thehipAngleof ankle
plantar pressure numerical value and muscle elec-
tromyography data, the collected datausing SPSS sta-
tistical softwareand EXCEL software.

Biomechanical parameter sanalysisof emer gency
jump spike

For 12 of theresearch object of thekneejoint Angle
tracking, tracking timeof 480 ms, let every athleteto
the movement of 5 run-up scram takeoff and smash,
sdecting athletemovement effect isoneof thebest times,
and kneejoint Angle changeover timeof dataentry to
EXCEL inthetable, in order to clearly show 12 ath-
leteskneejoint Angle, this paper USESthedatafrom
four people agroup of images, asshownin Figure5
number 1-4 athleteskneejoint Anglechanges, asshown

in Figure 6 number 5-12 athletes knee joint Angle
changesBY figure5 andfigure 6 showstheathleteknee
joint Angle changesin thetimerange of 0-480 ms, the
no. 1,2,3,5,7,9,11 athletes in stop takeoff stage and
thefeet step intoload instantaneous high kneeflexion
Angle, the Numbers for 1,3,7,8,11,12 athletes on
stretching stage takeslonger, Numbersfor 2,4,6,9,10
athletesonthe buffer timelesstime-consuming, only
Numbersfor 10 athletes kneejoint Angle change and
dahility.

Inaddition, it concluded thehipjoint Angleand the
joint angular velocity ankleandinthe buffer stageand
stretching stage, asshownin TABLE 3.

Thedatain TABLE 3 showsinthe scramjumptwo
movement stage, thetendency of thehipjoint and ankle
joint increase with the decrease of thefirst, and the
changerange of thetwo jointsis smaller, Combined
with Figure5 and Figure 6 showsthehipjoint thanthe
ankleand kneeinto thestretchingin earlier stage, after
hip stretching stage of kneeflexion Angle change, the
last stage of ankleanglesinto stretching, soinvolleybal
playersstop jump training should pay attentionto the
power of the hip knee and anklein order to grasp the

4
b - -~
._,:ﬁ.. - __,2.- - r“!‘r"r
e - - -
e T - -
— o~ e = i e - - -
Knee "“..H"- T = ,.-"';"_-—*”
— ~ " - - T -
B8 e = - o= -
joint | \ e P L3 -
“h. _— - s
(D ] [— ™ L -
— 4
I | | | L | L1 1 | l .
030 &0 90 120 150 180 210 240 270 300 330 360 390 420 450 480
Time (ms )
Figure5: 1-4 kneeflexion Angle changesof numbered athletes
¢
180} R =z
160 _—— 160 BTl
Knee 1400+ e +  Knee l40f> . e »
1200 5 B Sl S L | . - T i a® PN
joint qool % __--- e P I ool s T et st
oy 8L R, it ”:"S (°) 8ol ™l ., S
60 | S T Tmmee T 60 | e T R
40} a0 12
20} 20}
I N [ S T T S - — - — | S TS TS [ R S O Ny [N A A —

0 30 60 90 120150180 210 240 270300 330 360 390420 450 le(';P
Time (ms)

0 30 60 90 120 150 180 210 240 270 300 330 360 300 420 450 480
Time (ms)

Figure6: Kneeflexion Angle changesof numbered athletes

s BioTechnology

An Tudian Yourual



938

Research on volleyball spiking techniques based on biomechanics and kinetic analysis

BTAIJ, 10(4) 2014

FULL PAPER o

TABLE 3: List of Emer gency-off jointsand hip biomechanicsparameter of ankle on stagetwo

Biomechanical parameters of the buffer stage

biomechanical parametersof Stretching stage

Joint category

Angle(®) Angular velocity(%s) Angle(®) Angular velocity(%s)
hip joint 17.59+5.26 -143.1431.67 80.17+15.36 784.314+-60.12
anklejoint 7.574+4.53 -394.74+-47.56 56.714-8.96 901.264-70.34

TABLE 4: Parameter Figureof plantar pressureand itscorresponding body part in the processof take-off in volleyball stop-
jump spike
No Heelsdown Toes down
' pressure(N) angle(®) ratio(N-kg™) pressure(N) angle(®) ratio(N-kg™)
1 7064130 135+ 31 9.28+1.71 2 7214113 155423 9.12+1.43
4 7304146 105+ 33 9.12+1.82 3 7404-160 1404-20 9.13+1.97
7 7014-261 125440 9.73+3.63 5 7604159 1504-26 9.39+191
8 7084116 120+ 27 8.96+1.47 6 6704200 158425 8.81+2.63
10 7124213 120+ 30 9.49+2.84 9 6204186 1404-43 8.73+2.62
11 6804181 105+ 36 9.324+2.49
12 6914 156 113+ 23 9.09+2.05

Note :Sress refers to the plantar pressure value; Angle refers to the knee flexion Angle; The ratio of ratio refersto the pressure

and weight

power of each joint order to improvethejumping abil-
ity of athletes

Analysisof EM G featuresin volleyball stop-jump

In order to improvethe economical efficiency of
volleyball players’ stop-jump spike, this text analyzed
therdationshipamong 12 players’ plantar pressure situ-
ation, angles of kneeflexion and theratio of pressure
andweight, thedataisshownin TABLE 4.

FromTABLE 4, it can beknown that inthe course

of volleyball stop-jump, players’ different heels down
wayswill producedifferent plantar pressureand knee
flexion angles, and kneeflexion degreeisthereserve
link of human body’s elastic potential energy, which
directly affectsthejumping height of athletes. Thedata
indicatesthat thetoe ground way is better to promote
athletes’ jumping ability, so emphasis should be put
ontoeground designinthefollowing stop-jumptrain-

ing.

TABLE5: EM G value of eight major musclesin stageof buffer and kicking off theground

Buffer stage Kicking stage Buffer stage Kicking stage
Category Mean Standard Mean  Standard Category Mean Standard Mean  Standard
value deviation value  deviation value deviation value  deviation
K1 46.53 15.17 101.3 69.87 K5 30.87 20.65 103.76 39.78
K2 38.62 21.35 90.12 40.83 K6 70.65 38.76 80.92 36.87
K3 56.28 37.67 146.38 97.65 K7 30.61 23.15 127.68 47.82
K4 28.68 18.37 116.27 47.11 K8 15.60 16.53 136.78 61.23

TABLE 6: Thebasic condition of effect kneejoint damage makeson stop-jump effect

men with unilateral M en without

Object group

women with women with

knee damage damage unilateral knee damage bilateral knee damage
Sample size(n) 8 13 6 11
Age(y) 20.014-1.28 20.064-0.65 20.034-0.48 20.02+0.68
Height(cm) 190.554 4.52 185.234 6.82 179.434 2.67 177.014 4.98
Weight(kg) 81.73+9.74 83.524+11.11 66.0145.14 62.45+6.31
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By surface el ectromyography tester ME6000, we
learned 12 players’ EMG value in the stage of buffer
and kicking off the ground in stop-jump: K1-gluteus
maximums, K 2-bicepsfemord, K3-rectusfemord, K4-
internd thigh muscles, K5-externd thigh muscles, K6-
anterior muscle, K7-K8-latera gastronomiesand me-
dia. TABLE 5showsthe 8 muscles’ EMG mean value
and standard deviation in stage of buffer and kicking
off theground.

From datain TABLE 5, we concludethat contri-
bution rate of lower limb musclesin stageof buffer and
kicking off theground isordered asfollows:
K6>K3>K1>K2>K5>K7>K4>K8

Sointhebuffer stage, anterior tibiamuscleplaysa
very important rolein take-off, training should befo-
cused on small muscleswhich own agreater contribu-
tionratioinvolleybal stop-jump.

Inthekicking phase, EM G va uesof K 7-gastroc-
nemiusimproved alot compared tothat in buffer stage,
from the perspective of physiology, the gastronomies
muscle playsacrucid roleinthekicking phrase, the
processof kickingisthe processthat kneeflexionangle
becomeslargefrom small, whichisdueto centripetal
contraction of quadriceps, gastronomiesand gluteus
maximums. So strengthtraining of gastronomiesshould
be paid moreattention involleyball stop-jump.

Resear ch on effect knee joint damage makes on
stop-jump effect in volleyball sport

TABLE 6 showsameasure anaysison bend and
stretch, adduction, internal and external rotation and
thebiggest flexion angle of lower limb hipjoint, knee
joint and anklejoint, so asto explorethe effect knee
joint damage makeson stop-jump effect.

AsisshowninTABLE 7, inthelanding buffer stage
whenvolleybal athletescompleted stop-jump and spike
action, when the counterforce ground exertsto left and
right legsreachesthebiggest, theangleand biggest flex-
ion angle conditionsof hipjoint, kneejoint and ankle
joint areasabove. Thetest result amsat thefour groups
being researchedin TABLE 6.

Fromthedatain TABLE 7, weknow femaejump-
ers’ double-knee damage’s kicking moment of force is
obviously greater than that of single-knee damage’s,
hence, bilateral kneedamage’s knee kicking moment
of forcesgnificantly increases, making upthedeficit of
another leg. Whilemembersof unilaterd kneedamage
will increasethe moment of force of another legin or-
der to decreasethe damaged leg’s stress and load, re-
alizinginitiative make-up for damage side. Cang Hai
(2012) pointed out the unbal ance between body and
power generation of lower limb muscle and kneejoint
damage may lead to the enlargement of hip joint’s run-

TABLE 7: Volleyball athletescompleted stop-jump and spikeaction thelanding buffer stage

men with unilateral knee

women with unilateral knee women with bilateral

M en without damage

Classification angle damage damage knee damage
Right leg Left leg Right leg Left leg Right leg Left leg Right leg Left leg
1 -3944821 -3864690 -31.74+119 -3264-121 -3644125 -4314+9.21 -433+64 -354415
o 2 074452 534291 -164692 -1414532 124391 094662 614762 3.67+4.22
hip joint 3 194713 294792 -184+964 0084951 4041112 3741411 5511453 264851
4 4834721 -48747.91 -4284158 -5424403 -51.04162 -5584152 -57.4412 -51.3416
1 3044352 2824974 2654801 2744672 2854931 3534990 3274971 37.0+1838
N 2 034294 094381 -014+292 -094344 -3094582 -144221 0024332 -0.642.82
kneejoint 3 884860 -7.94250 -274693 -3434581 -684914 -33341472 -484501 -2.5847.9
4 7414742 7484741 74441204 7354980 7514981 72214118 7144121 7467499
1 -0741350 -2.034+124 6641391 11324158 0541442 5241091 344712 2.0416.22
2  -214242 -184112 224361 334362 164371 174322 184180 144342
Ankle 3 5541041 514492 244552 0246.32 2.846.32 244571 314462 -064+4.52
4 -1134659 -13.6+4.60 -1.364-4.93 -1354+4.23 -1474+620 -11.44440 -9346.61 -158452

Note: 1 indicates flexion angle; 2 represents adduction, abduction angle; 3 indicates internal rotation, external

rotation angle; 4 represents the maximum flexion angle
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ningtorque. Inthe course of thecompletion of landing
buffer, lower limb joints showed passiveflexion, the
female’s bilateral and unilateral knee joint damage dif-
fer fromthemale’s outward torque of injury group and
noinjury group. Theinjury group mainly increase out-
ward torgue of knee joint to make up the action of
kicking, thekneejoint torqueisinsufficient to serveas
step length after injury, and when outward torquein-
creases, it will makethe anklejoint producedifferent
degreesof valuesor plantar flexion.

CONCLUSION

Thistext firstly andyzed the characteristics of run-
up, stop-jump and strokewitharminvolleyball spike
action, focusing onthewhipping effect when body trans-
fersmomentum fromthedistal end of bigmassto stroke
point proximal of small massinthe process of stroke
with arm, which provides guidance for dynamic and
biomechanicd andysisof siketechniquesinvolleybdl
sport. Then, from thegravity kinetic parametersanaly-
sisof one-leg or double-leg take-off in spike, it con-
cluded that athletes should keep the stability of body
weight, and itismore scientific to have one-leg take-of f
at theproxima and havedouble-legtake-off at thedis-
tal end, which provided theoretica basi sfor take-off
normsinvolleyball spike. Next, it analyzed theangles
variation of lower limbsjoint in stop-jump of volleybal
spike techniques on the application of biomechanical
principles, Providing theoretical basisfor the scientific
planning of eachjoint’s power generation order in stop-
jump. After analyzing the eight magjor muscles’ EMG
features, conclusionwasdrawn that strength training of
small muscles and gastronomies should be attached
importanceto involleyball take-off training. Lastly,
through the methods of group experiment and analyz-
ing experiment data, thistext explored the characteris-
ticsof biomechanica parametersof lower limbsjoint,
of athleteswho suffer kneejoint damagein the process
of stop-jump, spike and landing. So conclusion was
drew that kneejoint damage based on angleanalysis

hasinfluence on the stage of buffer and kicking off the
ground in stop-jump, which providesreferential sug-
gestionsfor minimizing athletes’ athletic injuries.
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