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ABSTRACT

Aerobicsisakind of sportsevent that well received by mass, from which
high difficulty movements are aerobics uniqueness. The paper makes
analysisand researches on aerobicsA-Framekind of movements, it carries
out research by applying biomechanical knowledge and mathematical
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statistics method aswel | as combinewith each kind of technical movements,
finally it gets No.1 athlete comprehensive overall level isthe highest, the
research way makes contributions to aerobics devel opment.
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INTRODUCTION

With nowadaysworld diversfied deve opment, dis-
tance between countries has been diminished accord-
ingly, aerobicschangeswith erachanging, aerobicsisa
kind of sportsevent that gathered by performing, com-
petitivenessand body building threekindsof functions,
accompanyingwithmusicrhythm, it canexhibit agbility
of highly complex and coherent movementsto present
inpeoplé€’s view, and the event is fit for all groups that is
favored by mass.

Amongthem, scholarsdsointerestintheevent, and
there aremany researches on aerobics, such as: Wang
Fang proposed aerobicsplayer’s special technical fea-
turesand eval uation system, fromwhichitsweight was
obtained by adopting expertsand experiencesaswell
asother methods, which had stronger objectivity; Wang
Ni created aerobics specia performance evaluation
model based on neural network, and applied multiple
linear regression method predicting on aerobics per-
formance, besides shealso provided correct schemes

for improving aerobicsplayer’s quality levels.

The paper just does research based on previous
scholars, it carriesout comparativeanaysisof A-frame
kind of movements, and combineswith specific ex-
amplestofully explainthemode rationdity, andit has
extendve.

AEROBICSA-FRAME KIND OF MOVE-
MENTS MODEL

Research based on aerobics can divide it asA,
B, C, D four kinds, from which the paper mainly
analyzesonA kind, it totally includes Capoeirakind,
Helicopter kind, Flair kind, cut kind, A-Framekind,
Plio push up kind, Wenson support kind, and push up
kind. Among them, A-framekind iskey point of the
paper’s research, A-frame’s series of movements to-
tally containsseven kindsthat arerespectively explo-
sveA-frame, explosveA-frametoWenson, explosive
A-frametwist to 1/2, explosiveA-frametwist to 1/2
and then to Wenson, explosive A-frametwist to 1/2
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andthenraiselegstoWenson, | aam explosiveA-frame,
| arm explosiveA-frame and then to Wenson.

The paper sdects sportsingtitutefour athletesthat
gained national prizesto do research, they have solid
essentid techniquesso canbequdifiedtothetask. Thar
explosiveA-framekind of movements’ testing status is
asfollowing TABLE 1 show:

Duetodifficulty islarger, we only research on ex-
plosiveA-frame, explosiveA-frameto Wenson, ex-
plosveA-frameandthentwist 1/2, explosiveA-frame

twist to 1/2 Wenson these kinds. To more carefully re-
search onA-frameeach kind of motionsmovement Sta-
tus, inthefollowing it makesrespectively satements.

Athlete peak position comparative problems
analysis

Hipjointisakeyjoint that decidesA-framekind
and others seriesof movements’ completion, hip joint
movement iswholebody gravity center that decides
height and ba ancefunctions, besdesto clearly express

TABLE 1: Group A’sexplosveA-framekind tested movement table (times)

| arm explosive Explosive Explosive A-frame  Explosive Explosive I arm Exolos
xplosive
Athlete A-frameto A-frametwist twist /2and raise A-frametwist A-frameto explosive A? Total
-frame
Wenson to1/2 leg Wenson 1/2toWenson  Wenson A-frame
1 0 3 3 3 3 0 3
2 0 3 0 3 3 0 3 39
3 0 3 0 3 3 0 3
TABLE 2: Player hip joint parameter scompar ativetable (unit: mm)
Payee. AL AR BL BR CL CR DL DR AN BN CN DN

1 1052.014 1099.452 1061.124 1092.592 964.195 974.147 936.252 958.544 1110.213 1088.413 984.528 968.223
2 1062.3331052.126 944.64 1045.124 955.785 1014.224 956.787 977.475 1065.148 1029.852 1038.451 1015.974
3  950.656 964.152 884.152 978.154 884.147 896.256 907.263 948.753 987.473 958.256 958.256 968.257
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TABLE 3: No.1and No.3 players’ hipjoint highest coordi-
natescompar ativetable(unit: mm)

TABLE 4: No.1and No.2 players’ hipjoint highest coor di-
natescompar ativetable(unit: mm)

No.1 No.3 No.1 No.2
Player - - Player — _
x+ 3D x+ 3D X+ 3D x+ 3D
A left 1052.014+ 1.845 950.656 + 7.145 A left 1052.014+ 1.845 1062.333+ 1.852
A right 1099.452 + 4.258 964.152+ 5.034 Aright  1099.452+ 4.258 1052.126 + 20.451
B left 1061.124+ 10.998 884.152+ 26.145 B left 1061.124+ 10.998 944.64+ 10.624
B right 1092.592 + 18.987 978.154+ 8.129 Bright 1092.592+ 18.987 1045.124+ 4.014
Cleft 964.195+ 26.789 884.147 + 19.047 C left 964.195+ 26.789 955,785+ 14.123
Cright 974.147+ 2.048 896.256 + 16.425 Cright  974.147+ 2.048 1014.224+ 11.33
D left 936.252+ 6.124 907.263* 10.554 D left 936.252+ 6.124 956.787 + 2.451
D right 958.544 + 6.481 948.753+ 10.841 Dright 958544+ 6.481  977.475%+ 18.26517.451
AN 1110.213+ 6.458 987.473+ 6.125 AN 1110.213+ 6.458 1065.148+ 11.561
BN 1088.413+ 18.642 958.256+ 17.109 BN 1088.413+ 18.642 1029.852+ 11.575
CN 984.528 + 22.967 958.256 + 18.648 CN 984.528 + 22.967 1038.451+ 10.746
DN 968.223+ 4.514 968.257 + 5.314 DN 968.223+ 4.514 1015.974+ 7.546
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Figure3: Appearanceswith the cor responding

table, weuse A to represent Wenson posture, then use
B torepresent explosiveA-frametwist to 1/2 posture,
use C torepresent explosiveA-frameto Wenson and
then rotate to 1/2, use p to represent explosive A-
frameposture, besdeswedsouse AN, BN,CN, DN
to respectively expressabovefour groups’ left and right
hipjointscentrd point positions. Threeplayers’ hip joints
Z axispositions’ relative parameters are as following
TABLE 2 show:

Abovetable corresponding graph isasfollowing
show:

By aboveFigure 1, wecan get: inabovethreeplay-
ers, inexplosiveA-frametwist 1/2 to Wenson posture
and explosiveA-frametwist to 1/2 thesetwo move-
ments, No.3 player isbest and No. | and No.2 player
followshim; No.1 player isbest bothin explosiveA-
frameto Wenson and explosiveA-frametwo move-
ments’ 3D coordinates and 7 axis, and No. 3 and
No.2 players’ follow him. No.1 and No. 3 players’ peak
position hip joints comparative statusisasTABLE 3
show:

Abovetable corresponding graph isasfollowing

TABLES5: Threeplayers’ completing group A’sexplosiveA-framekind difficulty movementscompletely timefeatures

Parameters 11 31 2-1 1-2 32 2-2 1-3 33 2-3 1-4 34 2-4
T1 122 135 136 132 225 122 130 152 130 120 142 110

T2 125 140 151 124 152 142 118 144 128 136 136 160

T3 129 134 123 130 150 155 102 133 129 134 135 158
Average value 127y 137 137 128 167 141 113 142 129 132 138 143
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Figure 2 show:

By above Figure 2, we know that when No.1 and
No.3 playerscompleteAB two groupsof movements,
there are no big differences between No.1 and No.3
players, which provesthe two compl etethetwo kind
of movementshave no difference; and CD two groups

————, FyurrL PAPER

of movementsexist obviousdifferences, in hip joint
spring height aspect, No.1 player isfar higher than No.3
player. Regarding No.1 and No.2 players’ peak hip
jointscomparisonisasfollowing TABLE 4 show:

Abovetable corresponding graph isasfollowing
Figure 3 show:
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TABLE 6: Threeathletes’ explosiveA-framekind of movementsfrom push up to springto peak completion timefeatures

Parameters 1-1 31 2-1 1-2 3-2 2-2 1-3 3-3 2-3 1-4 34 2-4
T1 055 065 060 059 068 066 056 070 072 051 070 062
T2 063 064 062 064 067 067 050 070 071 048 074 066
T3 065 063 064 067 069 068 048 070 070 046 066 0.70
Average value 061 064 062 064 068 067 051 070 071 048 070 063
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Figure5: Appearanceswith the corresponding
TABLE 7: Sartingmoment should joint anglespar ameter s(threetimesaver agevalue) (unit: degree)
Athlete A left A right B left B right C left Cright D left D right
1 68.51 64.21 68.71 64.59 7242 65.45 66.24 62.71
2 82.12 78.05 79.40 76.27 78.56 76.11 78.12 74.64
3 69.14 65.12 63.10 66.47 62.45 62.66 63.52 56.78
TABLE 8: Endingmoment should joint angles parameter s(threetimesaver agevalue) (unit: degree)
A left Aright B left B right C left Cright D left D right
No.1 athlete 77.56 65.28 59.80 58.40 64.10 50.95 58.60 56.90
No.2 athlete 76.00 82.10 82.60 56.82 76.12 75.84 86.96 54.06
No.3 athlete 75.12 74.23 61.70 67.80 49.55 52.86 54.23 58.54
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Figure8: Appearanceswith the corresponding
TABLE 9: Sarting moment elbow joint angle coefficient (threetimesaver agevalue) (unit: degree)

B Right

Athlete A left A right B left B right C left Cright D left D right

1 74.21 68.69 73.24 67.40 74.56 69.30 73.56 67.25
2 68.40 66.25 70.21 63.25 68.20 61.92 66.23 62.05
3 71.23 68.22 72.78 68.84 75.84 66.89 77.23 66.78

By aboveFigure 3, we can seethat incomparison  big differencesin coordinate position, andin hip joint
between No.1 and No.2 players, thereareobviously  peak, No.1 player ishigher than No.2 player butitis
differencesfrom previoustable, two peoplehavevery  not especialy obvious.
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Figure9: Appearanceswith the corresponding

ANALYSISOFCOMPLETION MOVEMENT
THREEPLAYERS FEATURESINTIME

Thethree playersexcept for making comparisonin
pesk, they can beandyzed by time, asfollowing TABLE
5

Above TABLE 5 correspondingtimeaveragevaue
graphisasfollowing Figure4 show:

Above TABLE 5 showsdifficulty movements’ A-
framekind completiontimefeetures, threeathletes’ three
timesA-framekind of movementscompletiontota com-
pletetime, fromwhich athlete’s explosive A-frame twist
1/2 to Wenson posture, explosiveA-frametwist to 1/
2, explosive A-frameto Wenson, explosiveA-frame
such four kinds of postures arerespectively using 1,
2, 3, 4toexpress. Tofurther anayze, makeasum-
mary of three athletes’ explosive A-frame each phase
timeintofollowing TABLEG:

Above TABLE 6 correspondingtimeaveragevaue
graphisasfollowing Figure5 show:

By abovetwo timetables average values, we can
know that No.1 athlete’s whole movement completion
process consumed timeawaysistheshortest, but No.2
athleteisrelative slower, No.3 athleteisthe slowest
one. Besides, we a'so conclude that in explosiveA-
frame to Wenson and difficulty coefficient relative
lower’s explosive A-frame, three athletes’ differences
arenot so big, and after proceeding with relative diffi-
culty movements, the differenced amongthethreeis
prominent. So the movement completiontimelong or
short can beregarded asthe athlete movement one of
standard indicators.

ATHLETE JOINTANGLEANALYSES

Regarding athlete shouldjoint anglesresearch, it
mainly startsand endswith push up, itisabout main
exertion phasein push up phaseand playsbaanceroles,
but it cannot last to movement compl etion, so the phase
mainly andyzesjoint angles’ features and makes com-
parison, starting parametersare asfollowing Table 7
and Figure 6 show:

Ending phase shoulder joint correlation parameters
anaysisisasTABLES:

Above TABLE 8 corresponding brokenlinegraph
isasfollowing Figure 7 show:

By above TABLE 8, we can get in starting mo-
ment, No.1 and No.2 two athletes’ shoulder angle are

lessthan70°, and in ending moment No.2 shoul der

anglesaredightly bigand No.2 left and right shoul der
isnot balance,

ELBOW JOINT ANALY SIS

Elbow jointingenerd, it doesn’t participate move-
ment compl etion process as shoulder joint, but it par-
ticipatesba ancemaintaining process, so carriesout three
athletes’ comparison and analysis by following table, as
following TABLE 9 show:

Inorder tomorevividly highlight threeahletes’ dif-
ferences problems, the paper makes use of bar chart
formmoredearly presentingmutud differencesand con-
nections, asfollowing Figure 8 show:

Above Figure 8 three athletes’ starting moment
angles elbow joint features comparison, and use bar
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TABLE 10: Ending moment elbow joint angle coefficient (thr eetimesaver agevalue) (unit: degree)

A left Aright B left B right C left Cright D left D right
No.1 athlete 75.24 71.82 57.42 62.10 69.80 75.84 60.24 64.12
No.2 athlete 68.88 64.28 68.08 60.39 63.42 64.74 63.24 56.84
No.3 athlete 66.10 57.72 54.56 62.84 56.12 75.64 38.14 77.68
chart to morevividly present threeathletes’ existing
obviousdifferences After that, it carriesout anaysis of REFERENCES

ending moment angle parameters, itsresult isasfollow-
ing TABLE 10 show:

Tomorevividly present mutua relations, it intro-
ducesbar chart, asfollowing Figure9:

By above TABLE 10, we can get that in ending
moment, No.2 left elbow angleisquitesmall inB, D
two groups, and No.1 and No.2 two directions’ elbow
jointsanglesarelarger thanthat of No.3, soNo.3 should
contract mored bow joint angleregardingA-framekind
ingarting moment.

CONCLUSIONS

The paper moreclearly presentsthreeathletes’ ex-
isting differencesby applying figureand table, by com-
paring, we can get that No. 3and No.1 athletes’ differ-
ent arerelativeobvious, soto No.1, it needsto control
shouldjointin65°that is relative reasonable, and in time
consumption, it summarizesthat three athletes’ differ-
enceswill become more and more prominent with dif-
ficulty increases, meanwhileit reflectsthat No.1 athlete’s
ability isrdaiveoutstanding, by elbow joint agpect com-
paring, wefindthat No.1isstill stronger thanNo.2 and
No0.3’s ability, so it proves that No.1 comprehensive
strengthisthe strongest one.

[1]

[2]

[3]

[4]

[5]

[6]

Wang Kun,Wei Wen-Yi; Biomechanical Research
on Specific Ability of Takeoff in Long Jump[J].
China Sport Science, 25(1), 42-45 (2005).

Li Hong-Bo,Liv Hao; Research development of
specia physical competencetheory of aerobic J].
Journal of Sports Adult Education, 27(2), 55-57
(2011).

Yang Fengjuan; Researches on Traumas of Com-
petitive Aerobic Dancing AthletegJ]. Journal of
Beijing Sport University, 4, (1998).

Dai Li-Ping; Biomechanical Analysis on Jumping
Typical Difficulty Elementsin SportsAerobicq J].
Fujian Sports Science and Technology, 31(3), 27-
30 (2012).

Shan Xinhai Dai, Yusheng Cai, GuoJun, Jin Jichun;
The comparison of biomechanical variables of the
takeoff performances of three atheltes with differ-
ent jumping abilitiegJ]. Sports & Science, 18(4),
22-26 (1997).

ChengWan-Xiang et a ; Changing Character of the
Ground Reaction Force and Joint Torque of Lower
Limbs During Landing from Different Height[J].
Journal of Chengdu Physical Education Institute,
36(3), (2010).

BioTechnology —

Hn Tudian Jounual



