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ABSTRACT

In sportsaerobics, jump and swivel restrict aplayer’s perfect performance,
of which balance is the guarantee during the whole process. The essay if
focus on analyzing the sports aerobics C477 jump and the “Thomas” right
full swivel, gaining the scientific index of biomechanicsto make contribution
of it and provide feasible advice on how to improve the sports aerobics
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jump and the swivel skill.

FOREWORD

Sport aerobicsisasport of great performativity. A
great many jumping and swivelingwhichmainly restrict
the beauty and difficulty of sportsaerobicsare added
into it to show the combination of body and physical
culture. Sowemakean analysisof theabovetwo skills
for scientific advice of improvement.

The researchers have been working hard on the
sportsaerobicsjump, swivel and thebody balance. Liu
Hong (2013) make akinematicsanaysison theturn
180°, Figureked jump and then turn 180°to be push-
up CA77.

Lijianmin (2009) makesan AMIT biomechanics
forceplate on the quiet balancetesting of thegood play-
ersand searchestheindex valuefeaturesof quiet bal-
ancefor better improvement of balance. WithAllier
System, Lixulong (2010) make amechanicsanaysis
onthe Thomasflank circle, and then get the sport bio-
mechanicsindex with which themethod of improving
skillsisput forward.

Onthebasisof theformer research, the essay ana-
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lyzesthebdanceability of sportsaerobics, jumping kill
andthe swivel to explorethefeaturesof improvingthe
sportsaerobics skill and make atheory for the devel-
opment of sportsaerobics.

ANALYSISONTHE JUMPINGAND SWIVEL
OF SPORTSAEROBICS

Sportsaerobicsmainly includeswalk, jump. Swivel
and the coordination of the other part of body, of which
jump and swivel presentsthedifficulty most. Balance
ability isthebasisof ensuring theaboveskills. Thees-
say showsamethod of testing the player’s quiet bal-
ance ability and analyzes the jumping and swivel of
sportsaerobicsto study akind of ability and two skills
by scientific biomechanicsindex and theory, with the
purpose of providing reasonable advicefor the play-
ers.

Testing and analyzing the player ’squiet balance
ability.

In sports aerobics, the balance of aplayer isthe
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guaranteeof perfectly finishing theskillful movements,

so thetesting and eval uation of aplayer’s balance abil-

ity isavey important index. To show the balance, the
chapter statesamethod of testing the player’s quiet
ba ancedhility.

1) Thetestingindex of quiet balanceability isasfol-
lows

2) Lengthof thegravity core’s swing track

3) 95%EA of thesizeformed by theswing track and
theoutsideoval sizeaverageve ocity of leg

4) Swingdiameter of legyDx, Dy yand the dis-
placement distance(X,Y)

5) Theminimum displacement of thetwo axis(Xmin,
Y min) and the maximum displacement (Xmax,
Ymax);

6) The track length of the gravity core on the two
axes(DX, DY);

7) Thetrack lengthof unit aera(Lng/A).
Theswinglengthof gravity corecanreflect thewhole

distance of thebody’s gravity core within the testing

cycle. Thehighvaueshowsthat thegravity coredevi-
ate the center more. 95%EA can reflect thewalking
areawhen abody’s shaking. The large the value, the
lower balanceability aplayer has. Lhg/A equastothe
gravity core swing divide by envelopesizewhich can
show the bal ance stability and the ability to adjust pos-
ture. Thelarger thevaueisthe stronger ability of ad-
justment aplayer has. Avg.v can reflect the balance
ability and theadjugtahility, thelager itis, thelower ability
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aplayer has.

Direction expression of the body gravity core’s
shaking with onefoot standing quietly can be presented
by the changefeatures of Dx, Dy, Xmin, Y min, Xmax
andY max.

Dy, Ymin fj1 Y max showsthedisplacement of the
testing player gravity indirection Y, which can reflect
theplayer deviationonY axis.

TheAMTI biomechanicsforceplate sysemisused
totest theplayer’s quiet balance ability. Close the eyes
and stand with onefoot, you can get the discrepancy of
thetesting index of theabove seven quiet balance abil-
ity.

We can seefrom TABLE 1 that the obvious dis-
crepancy only existsinthelength among all the quiet
bal anceability index of thetwo group players. Thefirst
classisabsolutely lower thanthe second class. Thera
dia displacement onaxis X andY of thetwo groups’
players’ leftleg is large. The index for the balance of the
left legisnormal whiletheY max of theright leg under
level 0.001 differsalot. And thereisan obviousdis-
crepancy of Xmin0Y minand Dy under theleve of 0.05.
So we can seethat the displacement on'Y axisof the
second classplayersishigger thanthat of thefirst class
players, it’s also with less balance than the first class
players.

We canimprovethe balance-control ability of the
body and extensors muscles of thelegto improvethe
player’s quiet balance ability. And then take more stable

TABLE 1: Result of thequiet balanceability testing for two different player sbased on AM T1 biomechanicsforceplatesystem

X+S X+S
Balance ability - -
First class Second class First class Second class
(left leg) (left leg) P (right leg) (right leg)
Lng 183.0+ 18.2 210.8+31.6 0.048 169.1+21.4 218.6+54.1 0.009
Avg.v 9.10+0.88 10.08+0.89 0.061 8.54+1.18 10.40+0.92 0.053
95%EA 431+151 4.35+1.52 0.954 549+ 1.42 5.66+ 1.59 0.825
Lng/A 46.2+12.14 50.3+17.3 0.268 32.09+6.07 33.25+2.08 0.622
Xmin -0.96+0.20 -0.45+0.75 0.099 -0.60+0.68 -1.23+0.12 0.038
Ymin 0.92+0.07 1.22+0.51 0.133 1.62+0.47 1.48+0.43 0.577
Dx 1.87+0.23 197+1.20 0.614 2.22+0.72 251+ 0.50 0.401
Ymin -1.40+0.27 -1.26+0.12 0.203 -1.19+0.32 -1.76+0.32 0.045
Y max 1.45+0.32 1.58+0.72 0.626 0.99+0.45 1.87+0.55 0.007
Dy 2.86+0.56 2.84+0.74 0.961 2.18+0.75 3.70+0.78 0.028
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training on the X axis of both of the player’s feet to
unba ance and obviousswing.

Analysison thejump of sportsaerobics

Thekey pointsof sportsaerobicscan bedivided
into three steps: the Taking off, soaring and landing.
Next wewill focuson thefeaturesof thethree steps.

Thetaking off includes the buffer phase and the
stretch phase. The purpose is to make force to the
ground by feet through the coordination of the segments
of the body, improving the mass center and save power
for soaring. Thebuffer step of taking off meansthe pro-
cessaplayer makesabraking stretch and then bends
hiskneesto the maximum angle. According to theorem
momentum of formula (1), theintegra of thevariable
force on time deci des the no-momentum of aquality
object.

[Fdt = amv 1)

We can seefrom formula (1) that the no-momen-
tum of an object equalsto thetotal of Amv andthe
primary momentum. Soif the primary velocity inthe
buffer stepisfast, theintegra of variableforcetowards
timeisbig. Whenthebuffer ends, if thelower muscles
arestretched enough, the better it contracts, thefuller
thelower musclesare stretched. That’s why the player
always choosesto make ashot forward beforejump-
ing and then lands with two feet to take off. The pri-
mary velocity will increasefor better taking off. The
mainfactor that influencesthetaking off during thebuffer
stepisthebuffer angle of thehip and kneejoint.

When the angle of kneejoint in the buffer step of
taking off isbelow 130°, the flexibility of the muscles
will reduce by 10%to 20%. Keep alittle buffer angle
inacertain areacan reducethefalling of gravity, save
thetime; increasethe supporting moment force of the
driveleg, increase the pressure of landing for better
supporting and theverticd vel ocity of soaring.

Stretch phase startsfrom the time aplayer bends
knees, buffer the mass of center to the time hisfeet
depart from theground a so named theend of the buffer.
At thisvery moment, thebody isnot all forward, but
with abiasand turningintherear side. An eccentric
force appearswith the mass center of the body’s back-
ward during thestretching step. It restrictsboth the hori-
zonta and vertica movement and turning. And wecan

BioTechnology —

get thewhole vertical displacement according to the
mechanicformulaof formula(2).

V# =V +29s=0
ZY? @
V, informula(2) showstheprimary vertical com-
ponent of themaximum vel ocity whentaking off, which
isdefined as V;, inthefollowinganalysis. Togainthe

vertical component, theworking of the stretch before
the playersdepart from the ground meetsthemechanic
theorem and thefunctional relationship showninfor-

mula(3) asV, iszerowhenthebuffer endsand stretch

begins.

V2, = [%) I Fds
RE

Sinformula(3) meansthevertical displacement of
roaring, Sowe can seethat it’s the integral on the verti-
cd displacement of the mass center toward theupward
forcethat decidesthevariableof the height of the mass
center. So theheight isrestricted by theheight themo-
ment the mass center departsfrom theground and the
power the muscleshavein stretch step.

Soaring meansthetimeaplayer departsfrom the
ground tothetimehelandsdown, including turningand
vertica soaring. Theangular momentum caused by the
jumping keeps stable. Any of themuscleforce g and
the joint moment |\, caused by F can be seen as
inner force. Themain feature of theturningisto control
hisbody gesture reasonably, reduce theturning radius
of gyration and increasetheangular velocity.

Whenit goestothefind landing sep, theplayer needs
touseup hisenergy by thebuffer of dl segmentsof body
toensureaperfect landing. Whentheplayer landsdown
fromtheroaringlocation, themaximumgravitationd po-
tential energy vanishesand transfersintothekineticen-
ergy, whichwill bethen used up by theminusfunction of
counterforce caused by the ground. When the body
touchestheground, no displacement of theforcetoward
the action spot on the ground appears. But the body
transferstheforceinto theinner energy to be used up
through the connection of skeleton and muscles.

Hn Tudian Jounual
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Analysison the swivel of sportsaerobics

Theswive of sports aerobics can be analyzed by
classic principlefeatureof rigid body; we can seethe
vertical inclined angle of thebody vertical axisasthe
angleof rotation. When aperfect swivel happens, the
bodies makes uniform motion with afixed angle of ro-
tation and then spin along oppositedirection around
thevertica axisto ensuretheplayer’s moving forward.

FHgure1 showsthemulti-rigid body modd of swivd,
athreedimensional spaceright-angleaxis(o-xvz)is
set with the projection point toward themiddle of the
two shoulders(o,,0,) beingthebasis.

Themodel of multi-rigid body model of swivel in
Figure 1 canreflect that aplayer repetitively maketurn-
ingwith thehandsbeing theaxis. Theswing promotesa
anglemomentum | for the body, pointing to theright
aong themomentum axisaccording to theright-hand
principle. The gravity causes adownward resultant

momentum T = MgR for thebody, whichispardld to
theturning axisand perpendicul ar to the angle of mo-
mentum |_ . The body makesan anticlockwiseturning
under the combined actionof | andT , withadown-
ward accel erated vel ocity to increase the supporting

force F, ontheground. So after ashort fall, themass

center will go up. Judging from thetheory, if enough
angle momentum can be caused with the arm support-
ing stably, the swivel movement canbeonforever.

Themainfactor for supporting theswivel isthefull
useof thetwo hands’ push brace and the drive leg. The
push brace can be separated into double-hands for-
ward brace, |eft-hand brace, double-hands backward
brace and theright-hand brace. Double-handsforward
brace meanstheplayer push hardly withtheright hand
makethegravity corego left and then stretch theright
leg to the upper right. Control thevelocity and stretch
higher whenit comesto thetop so that theleft leg can
bypass under it with theright leg under draught and the
right arm preparing to stay on the ground.0Double-
hands backward brace meansto lift the hipsand sepa-
ratethelegsoutsdewith two handscontrolling thebal-
ance and theleft hand preparing to makeforceto the
ground. Theright-hand brace meansto push theground
powerfully and then moverightward, stretch theleft leg
to the upper lft. Control theve ocity and stretch higher
when it comesto thetop so that theright leg can by-
passunder it with theleftlegunder draught and the left
arm preparing to stay on theground.

Figurel: Drawingfor themulti-rigid body model of swivel

THE BIOMECHANICSANALYSISONTHE
JUMPAND SWIVEL OF SPORTSAEROBICS

Thebiomechanicsindex analysison thejump and
swivel of sportsaerobics

Collect the biomechanica index of threeplayers’
jumps. Theessay collectstheindex of thegravity core
mechanica index, lower joint angleof jumping and soar-

ing, thejoint angle of landing to figure out the features
of jumpingin sportsaerobicsthrough thethreeplayers’
real timedataand provide evidencefor theimprove-
ment of sports aerobics. Pls have alook at Table 2,
which showsthegravity coremechanica index of C477
difficultjumping.

We can seefrom TABLE 2 that theroaring height
of player 1i1s0.82m, playerl aso hasthelongest roar-
ingtime, while player 2 hasthe maximum vertical ve-
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TABLE 2: Gravity coremechanical index of the C477 diffi-
cult jumping

Players Roaring Roaring Maximum
Classification height(m) time(s) vertical velocity(m/s)
Player 1 0.82m 0.66 s 3.84m/s
Player 2 0.81m 0.60s 3.95m/s
Player 3 0.56 m 0.56 s 2.84 m/s

locity. For player 3, the shot roaring timeis caused by
low roaring height, which isdecided by thegestureand
maximum vertical velocity of the playerintheair. So
the better explosive effort and the ability to keep the
gesture ba anceistheguaranteefor perfect C477 jump-
ing. Thejoint angle of thelower jointsand theangle of
the maximum buffer time decidetheplayer’s jumping
performance. For thedataof thethreeplayers, we can
refer to TABLE 3:

Wecan seefrom TABLE 3, the buffer amplitude of
thethree players’ ankle joint in taking off step is the
largest, and then comesto kneejoint, thehip joint has
thesmallest data. So we can say theflexible heat en-
ergy savingmainly reliesonincreasingtheprimary length
of thequadricepsand thetriceps. Thebuffer amplitude
of anklejoint for A3isthesmallest of thethreeplayers,
andissmdler than the other two playersin stretch phase;
as0it’s the smallest in the vertical velocity the time they
depart fromtheground. Soit iseffectivefor theplayers
to strengthen theexplosiveforceand thestretch of ankle
muscles and the knee-bending. Judging by the move-
ment, thebuffer amplitude of thethreeplayers’ hip joint
showsatrend of reduction. Thehipjoint doesnot join
inthe buffer motion from the surface, but actually its
buffer styleisnot the same asthat of kneeand ankle
joint.

TABLE 3: Thejoint angleof thelower body in taking off step

A type Hip joint Kneejoint Anklejoint Buffer amplitude
N(0) Nmax N(0) Nmax N(0) Nmax Hip joint Kneejoint Anklejoint
Al 167.4° 1609 1654 1266 1378  93.0° 6.5 38.8’ 44.8
A2 169.3° 1747 1681 1441 1535  110.7 5.4 24.0 428
A3 145.1° 1493 1630 1397 1031 713 4.2 23.3 318

PS: A means the players; N(0) means the time of landing; Nmax means the maximum buffer time

Themotion of hipjointisunder the coordination of
muscul ar tensor fasciaelatae, Sartorius, rectusfemurs
and gluteus to make braking. Keep the stability and
gesturewhentheplayer ismaking stretch, so the buffer
amplitudetoward hipjoint for thetaking off stepisthe
minimum.

Themovementintheair isthemost difficult step,
whichisdecided by thejoint angle of the player’s lower
musclein roaring step. TABLE 4 showstheindex of
theangle of thelower joint and body toward thetwo
legsfor threeyearsin roaring step.

We can seefrom TABLE 4, theangle of the body

and two legs of thethree playersall meet therequire-
ment that o should be below 60, all themovementsare
of highquality. Theleft andright hipjoint angleof player
2 is 170.7°and 173.1, while that for player 2 is
160.9°and 167.5, which means he almost finfish
180°turning by vertical gesture.

Theleftandright hipjointangleof player 3is149.3°
and 170.4°, there is a bid discrepancy between the two
angles, whichisthereason why the player deviatesto
theleft, and also the reason the player turn without the
vertica gesture. Soinlater training, thelumbar muscles
training should be focused on. Player 1 hasthe best

TABLE 4: Lower jointsanglelistin roaring step

o Hip joint Kneejoint Anklejoint
Player classification - - - (04
L eft Right L eft Right L eft Right
Player 1 160.9° 167.5 167.0 156.3" 135.2° 128.0 24.8
Player 2 170.7 173.1 176.0 1715 65.2° 111.0 473
Player 3 149.3 170.4° 160.0 163.2° 111.0 111.0 3.9

PS; left shows the l€ft, right shows theright @ means the angle of the body and the two legs
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gesture, whiletheleft ankleangleof player 2isonly
65.2°which means he did not flexed his instep and the
knee joint angle of player 3 is close to 180°, which
meansthekneejoint keepsvertica whenthey makea
180°turning,

Landingisthefinal step of jumping, whichinflu-
encesthefina scoreof themovement, besides; it’s easy
for aplayer tohurt hislower sesgments. TABLE 5shows
thestatusof thejoint angleof theup andlower jointin
landing buffer; dsoit showsthat theplayer mainly rdies
on the buffer of elbow joint and the shoulder jointin
landing buffer step.

Theelbow joint hasthelargest buffer amplitude,
and then comesto theshoulder joint, wrist joint hasthe
smallest one. When aplayer landswith histwo hands
pushing to the ground from a higher place, the knee
joint getsthe smallest buffer amplitude. And the buffer
of feet mainly replieson thestretch of anklejoint to be
morestable.

Thedatain TABLE 5 showsthat playerl’s buffer
amplitudeof anklejointis39.4°, player 2 is 29.2°. Both
of them arelanding with their feet hooking. Whilethat
of player 3isthesmallest. Hedid not makefull prepa
ration and increasethe push forceto the ground from
anklejoint. Sointhe C477 jumping, the player should

have areasonabl e stretch angleto bemore stable.

Analysis on the biomechanics of the swivel in
sportsaerobics

The essay takestheright full swivel of Thomasin
sports aerobicsfor example, choosestheworld cham-
pion Zhanzhuo and other famousplayers: Limengand
Zhangyifengto betheobject of study. And then selects
theperfect right full swive of Zhangzhuoand Limengas
well asthemistake of Zhangyifeng. Also theessay col-
lect thefiveindexes: time, maximum masscenter height,
maximum masscenter vel odity, maximumshoulder angle
and the maximum straddle angle of the four steps:
double-handsforward brace, | eft-hand brace, double-
hands backward brace and the right-hand brace to
search thebiomechanicd featureof theswive in sports
aerobicsby analyzing the datadiscrepancy inthesame
index and step of thethree players.

Tableshowsthefiveindex of theright full swive of
Zhangzhuo, Limengand Zhangyifenginthefour steps.

For the average elapsed timein the four stages,
double-handsforward bracetakesthe 3 athletics 0.30s;
left-hand brace 0.46s; double-handsbackward brace
0.12sandright-hand brace 0.40s. The percentagerate
of the elapsed time of each stagein thetotal elapsed

TABLE5: Theangleof theupper and lower body for jumpingin landing step

Shoulder joint Elbow joint Wrist joint Buffer amplitude
... .. direction Primary Final Primary Final Primary Final )
classification ) ] ) . ) . shoulder ebow wrist
time time time time time time
Left 158.8° 1467 1624 1015 1736 1611  10.1° 60.9° 12.5
Al Right 132.8° 1061 1568 1047 1580 1505 = 26.7 421 75
Left 1345 1150 1535 1428 1280 1174 195 10.7 10.6’
Az Right 1256 1380  1501° 1378 1114 1041 @ 124 12.3 7.3
A3 Left 135.2: 148.9: 10.0"0 115.6: 135.8: 129.8: 13.7: 24.4: 6.01
Right 13277 1225 1360 1159 1058 88.9 10.2 20.1 16.9
A Shoulder joint Elbow joint Wrist joint Buffer amplitude
... .. direction Primary Final Primary Final Primary Final Primary
classification ) ) ) ) ) ) )
time time time time time time time
AL Left 151.3: 142.9: 159.8: 154.4: 84.3: 44.9: 8.4: 5.4: 39.43"
Right 151.1° 1360 1491 1420 1020 98.4 15.1 7.1 36
Left 1754 1723 1767 1766 712 54.1° 31 0.1 17.1
A2 Right 1735  1732° 1676  170.2° 1078  109.7 0.3 26 19
Left 1576  167.0 1620 1660  93.3 64.1 9.4 40 29.2°
A3 Right 17000 1750 1634 1644 1201  127.1 5.0 1.0° 7.0
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TABLE 6: Fiveindex of theright full swivel of thethreeplayersinthefour steps

Motion step player Time(s) Hmax Vmax [V} B
Zhangzhuo 0-0.30 0317m  1376m/s  67.448  89.158
double-hands forward brace Limeng 0-0.38 0280m  1450m/s  66.437  98.235
Zhangyifeng 0-0.22 0248m  1554m/s 65476  80.786
Zhangzhuo 0.30-0.70 0520m  1.732m/s 44423  122.687
left-hand brace Limeng 0.38-0.78 0446m  1311m/s 54943  116.091°
Zhangyifeng 0.22-080 0596m  1.177m/s 66335  127.759
Zhangzhuo 0.70-0.82 0522m  0.602m/s  47.104 110413
double-hands backward brace Limeng 0.78-090 0438m  0462m/s 55350  123.608
Zhangyifeng 0.80-0.92 0614m  1206m/s 65510  126.498
Zhangzhuo 0.82-1.18 0488m  2.084m/s 75398  97.208
right-hand brace Limeng 0.90-140 0227m  1177m/s  97.307  109.968
Zhangyifeng 0.92-1.26 0.706m  1.289m/s 63215  122.310

PS; Hmax means the maximum height of mass center; Vmax means the maximum velocity of mass center; a means the maximum

angle of left shoulder. p means the maximum straddle angle

timeis 23.4%, 35.94%, 9.375% and 31.25% respec-
tively. Themost time consumingisheleft-hand brace;
right-hand bracetakesthe second place and the | east
time consuming isdoubl e-hands backward brace.

Inright full swivel, themass center in the Double-
handsforward brace and the doubl e backward steps,
the player push hardly with the right hand makethe
gravity corego left and then stretch theright leg to the
upper right. Control thevel ocity and stretch higher when
it comesto thetop sothat thel eft leg can bypass under
itwiththeright legunder draught and theright arm pre-
paring to stay on the ground.0it can be explained as
that theplayer quickly lift hisleg and then brakesto get
aupper velocity and then change the location of the
mass center. Zhangyifeng’s mistake is he has higher lo-
cation of themass center, appearing with bending knees,
which reducestheresi stance momentum of turning the
radiusand the muscles.

The right-hand brace meansto push the ground
powerfully and then moverightward, stretch theleft leg
to the upper left. Control theve ocity and stretch higher
when it comesto thetop so that theright leg can by-
passunder it with theleft legunder draught and theleft
arm preparing to stay on theground.

Zhangzhuo raisesthelocation of hismasscenter by
powerful right-hand braceand upper lifting of hips, which
increasesthekinetic energy inthe process of falling.
That’s why he can keep the velocity of 2.084m/s in the

later timeof right hand brace.

Inorder to haveahighinitia speed, theplayer nor-
mally will step forward of hisleftleg to havethe maxi-
mal angle between thetwo legs as possible before do-
ing the right circle. The function of this angle is that it
not only canfully extend theleg muscle, but dso make
a powerful swing. The maximum straddle angle is
110.413,123.608", and 126.498 which fully expresses
therequirement of theright full swivel toward thetwo
legs.

Limeng kegpshig straddleangleinthedouble-hands
brace and | eft hand brace. But dueto the obviousup
and downintheforward brace step of straddleangle
which was caused by the motion that Limeng hasa
motion of swinging hisleft leg forward. Sotheangleof
thetwolegscan bereduced, and theupper lifting of the
right leg makestheanglelarger.

Whentheplayer makesmotionsinthedouble-hands
brace, themorethe shoulder angleisthelager theturn-
ing radiusis. The player can get afaster velocity by
powerful braceof thearmsand thestretch of legs. When
it comesto the double backward brace, the shoulder
angleissmal aswell asthelocation of thecenter. Only
increasing theve ocity of themass center cantheplayer
void being touching theground on the hips. But for the
left hand brace, the player needsto extend the shoulder
anglefor large-amplitudemotion. Soto ensurethe stan-
dard movement, the player should try hisbest to ex-
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tend the shoulder anglefor better right full swive.
CONCLUSION

By andyzingthequiet balanceability and thejump-
ing/ swivel in sports aerobics, the essay finds out the
method of improving balance ability and analyzesthe
points of jumping and swivel through biomechanical
theorem to providetheory for biomechanica index.

And then theessay isfocused on thethree steps of
C477 jumping of thethree players: gravity coreindex
roaring height, roaring time and the maximum vertical
velocity, anglevaueof themoment of the hip/kneeand
anklejoint’s landing and the angle value of maximum
momentum inthe step of taking off; thedataof theangle
of lower body, the body and the two legsin roaring
step, thedataof the upper body in buffer step of land-
ing, angle of lower body in three steps and the buffer
amplitudeof al thejoints.

Besides, the essay make an anaysison the dataof
thethree steps, and then get thetraining advicetoim-
provetheplayer’s jumping skill. Also figure out the sug-
gestion of improving the swivel skill accordingtothe
fiveindexes. the maximum height of mass center; the
maximum vel ocity of mass center; themaximumangle
of left shoulder. The maximum straddle angle of
Zhangzhuo, Limeng and Zhangyifengin thefour steps
of Thomasright full swivd.
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