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ABSTRACT

J. H BACK, ]J. C. PARK, and Y. S. LEE, Kinematical Analysis of Basket with 1/2 Turn to Handstand on
Parallel Bars. Korean Journal of Sport Biomechanics, Vol. 17, No. 1, pp. 165-174, 2007. The subject of this
study was male apparatus gymnastics athlete who had scored high points doing basket with 1/2 turn on
parallel bars. Then 3D motion analysis were used to calculate & analyse kinematic variables of Basket with 1/2
turn to Handstand.

1. The total average time spent for Basket with 1/2 turn took 2.16+.08sec, at the downward - upward phase
took .58+0.00sec, .23+.00sec, at flight phase took .28+.0lsec, at connected area phase took .72+0.21sec, at rotation
area phase took .35%.14sec. To have a successful performance, there should be faster speed and velocity to rotate
at the downward - upward phase, then the upward velocity and height must be used adequately. Moreover, the
speed must be faster at the flight + connect phase to stabilize Center of Mass(CM) for the body, and must secure
more time at the rotation area to have more stable performance.

2. After handstand on parallel bars while moving CM to right hand side, and It must be performed with big
and magpificent performance with putting both hand’s center to far away from the parallel bars.

3. Furthermore, CM must be moved fast from downwards to right hand side, and CM must be moved fast
in vertical movement at upward and flight phase to avoid CM from moving back and forth, and left and right.

4. At downwards, the subject must rotate as bis as possible using hipjoint as wide as possible and at
upwards, must put his body to vertical to have stable performance. While rotating or turning, it is better to do
with bigger shoulder angle and have to make sure that trunk angle must be not scattered.

To perform better and more positive in basket with 1/2 turn on parallel bars, the centrifugal force must be
used big and fast at downward, and at upward and flight phase, downward movement must change to vertical
movement as soon as possible while turning movement must happen at handstand position. Time spent must be
shorten at connected area to stabilize CM and turning must be natural as possible while securing the necessary
time of movement to well-balanced. Also, the body must be vertically closed from the ground.

KEYWORDS: BASKET WITH 1/2 TURN, KINEMATICAL, CENTER OF MASS

* jepark@sports.re.kr



166 W3S - kg - o]
I.AE
P A7)= Zo] 350cm, A7 5eme] ARk
B F 1% 175 Folz FysA AXste] s
= 94 2207 59 o] Azl Mt

A ANEL HIPR $Eo o] 38 73} Al7)EE
A3} ke ehr] AR 71eH SHo] dvka &
THAER, olHA, %33%, 2%, 2008). =3 7179

TR 7Sl glo EE7IS} HIgLrE T
*35401 o g0l a8k, Ful7h slom 7leel
el el ] 1 ATA=C B e R I O
3t A ?Wo}oﬁ A 715 sfok &, 7k
A BYT AAS ST MRSt Q7S sl
2 HATE 458 & ATHEHE, 2005).

B 52 A7) ASwing elements  through
support on both bars), o7 ZX]7] Z|(Swing elements
through hang on both bars), 7] - t2]2~97] - 2Jg<i4]
9] 7)& AlStrength, hold and leg swing elements and
elements sideways on one bar), 12 Wjg]7] Al
(Dismounts) 9} 20] 71847 ARSI FRET 3,
1999). Olﬂ%?ﬂ 7l€ih§ Fgsjo] F - ok A

L7

Q7N E 71eas el AdE 29 o) 7
2 7ol %%5401 coliElshl Q7ig T4 B

FHZ FAANZAYFLG A F53490] e ad
T 7l frEshr] fletd ddvIied g 7kt
e Huigh Algk A0 o] wied 7R g
S| o8 F Sle 7IeHE Hike 1d® Ve
o TS 7HAok & Zloltk tekst 91719 s 9
3t 7| Qa7 AlEskele] Wl Jlom, 34
o] e NZF 7l NS FE37] st agido
TE FHHOIER o 9AY sk 24l A8Ea
At ofel] 7HFd(bonus point) L 16H7HA] F201
ALE FAFAHATH, HEY, HEFE, 199).

Basket with 1/2 tum to handstand(¥A]c} 1/2%)
A2 wgEy] AT 502, EFUFA7] A
A Z W] WHewA & Hol HEM AX(the
9) T AFE A=A REE 5o S 9
S & ETURAVIE S e Q2 £S5 T

_40.L4

ol
2.9
=7
s

Al 9% Bo7 F4S $A BEFUFAIE she B
ojthHEs, 2002 AT, HEE, 199). o] Ve B
AIEP Holzo] FaoF B

A% E WolER Q1gHol
0239 7RIS A& & lov), 55T dolwo
ek 472 RS 31 S glold AEe AETA
o 431717} ws- BoI3k 7Igolehol 4, 2004)
HahPg o g 1 Y AYATFE AR
, 758}2002)= Basket to Handstand &2+ &5
T,:}H o Eo].oq 3]. EX}%_Lri /\_(] /\] ;z]
w23 2 3xe] Faska gy FMe
Aojstoiol grkal UERtTh o] 43(2004) *
ﬂﬂl%ﬁ° FE5 33 AT A3 w2A
1 8 FHME S5 F9 gE AR HFH
sjdstodol gohar AAFAY] A H &2 F
A4 thsto] Harstgick

BAIG 129 7]E9] F2 89 EFFA7|
A w231 JA SHeEA FeTtedAe B B
< ol&dl T E AHA dEsS FARESE ut
ol & HIEVE she ad% 7lgoldt ol#eh ad
T 7lee 78 oMIEd wE EE 8219 £4
| desitt mepd 2 M BAY 1/249 7]

_4

I‘E

zm
(o3

ro JH ofy 1ot
d
mlm

o

$o HFEAT YNFAS SEHHoR R,
ME TETAS 9T RS ANGOA 7129
=S FoluA shed] 1 BHo] gk

1 a7
B ATE PE BAY 128 5804 2L A
52 d=3 MR G AAER A 189S o

o2 39T, el WY e <E 13 ok

E 1. haRel AR Sy

E4

EH}Z‘}X]' /ﬂ Z]' iﬂ 3 ]’]' O] ﬁo Q
S 1726cm  6okg 22yr. 13yr.




-
N\

= 1o = 1 ]
v T -
= P 1]
1|

= = - =
L 25m 2

7al

O 1. 2| HiRI=

2. YAz}

B dAtes qAAZRAW] A0 2l Hase =
°lZ 175m, WEY F0]5 02mz <1 1> 2o
AAET Has BAT 126 53 s 9
3t vt FpE} 2018 Has SH HH 15m g
o7 Aol AulE IAAA s oH, AT
o Fe b WA 52 FAH Eo] EL F U=
E Qv d=2E s Fgeln onf #9
E5E (0Hzo)1 ME AT=E 1/350sec® 31T

A9 900 Sl 4 By 394 A
94 EA4
WAow P AR O o 180 2 o};au} 4

A, A AN S FEI B T 5 AES
FPE 52 AT T RAG 128 BHS A
o FANT] Wl 43 FAT As) FHoz
T % Sk

ollEs) 54 B 7 3

O‘j:rLoﬂxi }\47@5] O]H“EQ} -;:-Et] ol 7]. ;(‘]‘/]1__ q_

-3 2o, <2y 2>9 <1 3> VER} Tt
1) o[HIE
(1) E1 : the=9 Al A7F B35 9 € A
2) B2 : the=9 F 18 Zo] Ao =3 9 AA
(@) B3 : 557 &o] HiE ojgsks AIH
(4) B4 : QB%E0] vkE Ak AA
() B5 : Hloll A E<e0] o]gdh= Al
(6) B6 : $.2%:0] H}E & Al

5% Basket with 1/2 Tum to Handstand 71%

4 167

»
4
2

: E194 E27}A]
: B20|4 E37}A]
. B304 EA7HA)
: B4ol A B57HA]
: E5ollA E67HA)

cicic

)
)
)
)

=
1 = W N =
[T v = = = =

=2
=
=2
=
E2

—

5)

3) 449

(1) AEZK02) : hE S FA7L ol F=

() ABEAE) : 3Lt FAL Ole% *Jﬂ%#&
(3) SAZ®) : A YEH olF=

4. A8

£ A7 A8x2= Kwon3D Motion Analysis
Package Version 3.0 Program(Kwon, 1994)< AR8-35}31
o ARIE e BT Sl o0 919 5 3
= ol8st] A3t 2k Ak 5 A9 Ak &



168 W5 - HFA - o]84

E‘l

E7h dojxlth. ol & HFoje - &
A R A - T WS Y 3
= 7502 Aofeiilth. A9 Rl
ol ot 167]1¢] AATAR 94 | A AlXEeR
Aolslar, 7 BA| FATAT AAl FATAY 9]
£ ARk A3 A - EFA(body segment
parameters)=  Chandler, Clauser, Mc Conville,
Reynolds®} Young(1975)¢] AA5E ©]-8-35ith

Zyzke] AACRNEH A2 244 st 33f 23
291 Sl o3k HIPEE ol gslo] FXEIoH, 7t
TR FRARE AL 1225 T2 23k
RS T 33 R ARRS Abdel-Azizot
Karara(1971)7} 7l#¢t DLT(direct linear transformation)
WAS ARSI B3 TRl 53 e o 7t
2 Qo) s BAEE wolzd| ofgt oA} AA=
Butterworth 22+ % §3} ZE|(low-pass filter) S |8
dto] 279 (smoothing) 830, ofwf A Fulg=
6Hz=E 231t

o ol

1. 2877

BAT 1728 F49] 7 S AQAITHS YERd
AL <* 2>, <O 49} 2o

HAG 128 3 FAQARRE Hi
216008secZ UERITE AEe F2EIME 210sec,
A3 FaoIME 221secE B3 AN Fe &
AT YERITL o] 33(2004)e] ATelldE Bt
A715=8 AJ7to] 1.8%secE B Aol FFzH T gt
e AQAITHS B

T AQA7HS A Ed EloA B71RA19 8
k= P1 7ol A9} E20ll4 E37HA9] Asske P2 7
Me Aee B A 3 BRA 247
58sec, BsecE 2 AQAITHS UERATE E30l4 E4
7HA ] AFFRI P AN F T2 Al 27sec, A
5 E2 A 28sec Olsec o] UeRATh P1E P2

2R (EH - sec)
P2 P3 P4 P5 Total
23 27 57 45 210
23
23
00

28 87 25 221

28 72 35 216
01 21 14 08

o,
ol
IEIEIEE:

FHE 2R M2

[oFr oOFz oOFs oOPs OFS5]
\ | I

053 023 025 ‘ 087 Q25

0z
L]

nss [127‘ as7 0 as
I

1} 0s 1 15 2 25

O 4. IS £AIZ

o M wWE A7t x2 G4 sl A
1A, eETe} o5 A ol gseof 3t
E4oll A E571A|9] AZATZIRI P4 dllXe A 52
Al S7secot AF FF Al 87secE AT FE
20sec W2A JelA T A= 7181 PolME A
F B2 A bsec, AU FE Al BsecE AJF 52l
A 20sec =8]A e ol BAITH1/26 T2k
AeHor Fs7] s 3-slr] flel vE A
HHYPR-S ol P4 oA dEL w
A, FAshs P5 FReE e AAE /A8
A 8] Fste] Paes Fe Aol vigsitt

X

==

REOrE (e
o
o P
rN
ol

<l
[RURER

o
=

7} olEH AlAIFAY HAE <iE 3> <5,
6, 7> Yeht} lom EAt 1/28 5249 Hae-s
T2 ko] S VIFoE AAEIT

B 29-90xe H WE B El the
29 A SAVE HAEH FHES o)Fe AFdA
2+17cm, B2, T~ & 1A Zho] HY 23&
o|F = AAHdAe 05+15cm, B3, AEESE £o] vl

2330 =2
.\Lg— o]



3% Basket with 1/2 Turn to Handstand 7% 24 169

E 3. 2 EIE NSOl ff%| Bist (£l : cm)
E1 B2 B3 E4 E5 E6
X 34 15 2% 971 17.73 569
s Y -1410 -181 37.95 45.07 3449 2994
Z 4338 3714 1339 7044 85.09 84.77
X 10 -06 143 7.54 1533 498
R -13.84 233 38.20 45.68 3190 2826
Z 4885 -37.90 13.96 7541 8143 85.34
X 2+ 17 05 £ 15 219 + 107 863 + 153 1653 £ 1.70 534 £ 50
M$SD Y 1397+ .18 207 + .37 3808 + .18 4538 + 43 3320 £ 18 2660 £ 472
Z 4612:387 3752+ 54 1368 + 40 7293 £351 832625 8506+ 40

olgdt W= 219+1.07cm, F4, LE¢o] HlE HES
wo] A 8.63+1.53cm, E5, HIoIA 9 E240] olgsl= A

HolA 1653+1.70cm, Eo, L2<0] vkE e Ao 15 i ,f/,\\
Al 534+50em= UEHATE o] BATH 1/28 F40] - AN
Aostel g fn QBEoR ME e F &S i
FoR 9xow IJAPOE WAFHE 0BF T a
Ues & & Stk ole o1FF(2004)9) ATlA
B0z JAFAS olFshe A rane

S
5
B
B
3
B

Uehd 723 28 A Jelit J8l 5. MAHZEAS| =} - 2 LUX| 5}

QEE0] HE HF= AFIA HE T 5
Al 971em, ATl F2 F3) A] 754cm, vlellA QEE ®
o] olgdh= AN ¥ 52 48 Al 17.73am, 4 o
9 =2 3 A 1533em=z ZHzE AJES S04 Q. @
2207 217m, 240cm T ©]E3 AoE Jehte
1;-]] ]‘— /asr_a]. EZ]-oﬂ}ﬂ /\xﬂ g_ _‘?_E&_i 0]5 N 20 lfw &0 & 10 1z
NA AoE B4R e AHE 34 FAL 4 FINS
5t Ao et & 5= 3,11:} -0 oo

Zt o|HIEX H5-9ix]e] Bt WE HW El, the 2| 6. AlR|EA

29 Al SAE By #* S olF = AN
-13.97+018cm, B2, TR~ 5 @A o] Hul 2 2
35 o]F = AN 2.07+37cm, B3, e EF <] ™
IS olgd = 3808+18cm, 4, LEE0] HE A h
%3t oA 4538+.43cm, E5, HlollA Q.20 o|gkd} § \ L f S
= A1-A 332041.83m, B, Q.240] HlE FE A D U @ @ W
oA 2660+4.72emZ UERSTE HlolA Q2480
ke AlHOA AE T2 3 Al 3449am, A3l
A 3 Al 3190cm, LEE0] e Fe Al-CA

to [t K
>
o
N
o
o n

O

dl
o

jur]

s
‘
&

oX, Ol'ﬂ

& - 5t 91| B3t



170 W15 - 94 - o]84

F T4 78 A 9%, A9 52 38 A 8.26em
2 78zt AFs SHox e wWEkeZ 259m,

6.68cm T °]E3 Aog vehted ol B 28

-

a3 $AA S e BAL SUF Ao @
@ 2
2 ollEd oA Bt WS BE EL T
9 A T} BAE 45 ote AR

O~

46.1243.87cm, B2, T2 & 13E Zto| Hu =3
S o]F= AN 3752+ 54em, B3, A5EE £9)
HE 0|23 mE 13.68+40cm, B4, Q240 HlE A
=3} wjo| X 72.93+351cm, E5, oA QE<80] o]gt
sh= AJAoA 8326+259cm, B6, L.E&0] HlE F=
A-eA 85.06t40cm= LERTE QE&0] HiE A
sto] mpellA QEEo] ojgsle AIEZEA ¥ FF
F3) Al 7044cmol A 85.09cm 14.65cmE  AAFAS
FEAA HRE AAE B Rhde A 52 3
Aol 754lecmel A 8143cmE 6.02cmE ASAIA B
oLAE A S ES’?\E} 8 T2 S0 Agsk B2t

l

o AAFEA s Eo| Ao} AT W FAL Sl
A 2 AL ¢ % A
3 &% W}

BATH 1728 4L AR B 2w A4
FA9| $EWHE e Al <

Wi} RS el 28 <2
7} oEN 99X Hit &

29 Al BAE WAeH FHE olFe AFelA
326+ 9Bcm/sec, B2, TR & @A Zbo] FHy)
FHS o|FE AJHdA 378+248cm/sec, B3, AT
F £o] HE ojgd = 16.11+4.72cm/sec, F4, Q.2
o] uE AEE oA 28.22+52cm/sec, E5, Hlol|A]
QE&o] olddhs AlYolM -2217+16.67cm/sec, E6,
QE¢0] HIE Fe AMolA -39.2446.77cm/secE
Bith AsET &o] vkE olgshks AN AE
& 7 Al 194an/sec, AT TR 5 A
12.77cm/sec® A3E8E FAOIA m2A] QXS Z Al
AzHE olsAA °H 52 73 A e sho=
olojFlaL, QEE0] s &Sk AFAM B F
Zo M 2785cm/secE HEE Zo] njol|A A4l
o] Hojz|A] kot gt T2 el AE 28.59%m/sec
2 Fo] REFOE Yol &1 JleS & F Stk
Hio A @ BEo] ojdele AT QBE0] e A
oA gt 2L 27} -10.38cm/sec, -34.45cm/sec
Aofjg F2e 7217 -33.22cm/sec, -44.02cm/secE A
gt SN AAFAle] WA AXo T Le|HA
% AofetA] xaf Aofgk 20 VR
oMIEY AF9A|Y] Hit £EE HW El, The
é% Al SAY HAen FES olFE AKX
46.69+344cm/sec, B2, the8 § ¥ Zto] At
Z3S olF = A]@oﬂﬁ 201.74+12.98cm/sec, E3, 3%
E%ic’] HlE olge wj= 85.39+7.13cm/sec, F4, &
2&0] uE HE wol| X 3.583.68cm/sec, E5, Hlol
1 Q20| oldsl= AlFA 46.16+8.13cm/sec, B6,

s Jﬁ%

T 4 2 ChfH AREAS &5 B} (&t : cmysec)
El E2 E3 E4 E5 E6
X 260 553 19.44 2785 1038 3445
Ay Y 5212 192.56 9043 97 4041 1840
Z -133.25 929 331.09 8338 3622 752
X 391 202 12.77 2859 -33.9 44.02
A3 Y -47.26 21091 80.35 618 5191 1223
z 12553 -18.81 346.28 7412 3215 36
X 32%+93 378 + 248 1611 + 472 B2+ 5 N7+ 1667 3924 * 677
MiSD Y 4669 +344 20174 + 1298 8539 + 7.13 358 + 3.68 4616 £ 813  3.09 * 21.66
Z 12939 + 546  -1405 £ 673 33869 + 1074 7875 + 655 3419 + 288 358 + 557




B35 Basket with 1/2 Turn to Handstand 71& £41 171

- 1840cmy/sec, -1223cm/secollA] & 4= glo] Ao
Zzlo| A AlH|FAlo] HIHPEko 7 2Aolo] wWelel

. ﬁ\\‘i‘\ ;\;;1—?3}\:1:] it 2ol Wk
§° S — XB\ - 7} olflEE As9IX|e] Hi 55 HW El, the
§ 29 Al FAE HAEeH FHE olFE AFedA
o “ 1293945 46cmy/sec, B2, The-2~9 % 113+ Zho] Ay
IS o] FE AJHA -1405:6.73am/sec, B3, AEE
” rame Z 2o] B2 o2 uf 338.69+1074cm/sec, B, &
Bl 8 AIHEAl & . 2 £ B3} Eo] ul2 HEE wjoA 787516.55cm/sec, E5, HF
oML Eso] olgehs AJHOIA 34.19+2.88cm/sec,
20 B6, LE2<=0] HIE = AJHAA -35845.57cm/secE
- P bl Uehg) the Al A7 BaRT RS o)FE
£ A AN AT FAHS 13 25am)sec, Ao EAHE
£ i 12553em/sec® AF FX Y A WE S22 57
7 S ey ’ S AL & 5 3o, | BN FaE e
- 2 WA At 2880 HlE Fe AFHAA
. 75m/sec2 A3 FPEOR AAFTAS olFAA
reme FIE FAL Uitk ol o404 ATl

A R AAFA B ST AT we 33
2 o2 BolN 448502 WA vl AWE
AL R YA Fstelok dekn Uehia ek

4. 7% g

1) n#dz
<& 5> < 11>0lA yehd sl o] ek
- e Zeg Amur, B, Bead A A7l Hags 4
2210, MAIEH & - o S His B olF= ARAIA 16210:235°, B2, the9 F

1@ o] Hf FFE ofF= AlFeIA 51974184,
QELo] = Fe= AIANA 3.09+21.66cm/secE U B, ALEE  £o] HE  oges  AHolA
BRet thesd 3 0 Aol A E12 OIFE yeoniu00, p, 02d0] ne AEshe Adel
/\]@Oﬂl\‘] }‘5]%@' %Z]'—% 192.56CII'I/S€C, }E]I"H?l‘ %Z}’\% 183.65i20.270, E5, H]'oﬂj‘i _9_%“5_:0] O]Fé}g = }‘]@oﬂj‘i
21091em/sec2 UeRs=t, Aslist 2ol A Ad<531A]

) ' ’ 18919+749°, Eo, QEEC] WS Fhe AHAA
oL Ao g AAgAel M AEEL B L y097u50508 ey, thesd A SAVE B
2o B e AINE 4T

T S ofFe AReIN AT B Y A 1878°E
TWEES A st e st 3 Y, 4
SET &0l HE o"ske A 148132 5ot
A ol Aug B2 12833° K} AdE g A
2

=
S RS & 5 ok B FAIE 4

A | B Sstelol Felw Bt A A4

[¢
FHol Ao olEdle] A oz BehHk o
Aek o2o] ukg Fhe AHIM 43R A A4,

-



172 9% - o5 - 0)8)

I FHNE Bol 30 7k EE ke -
As & F A, Avg FHeME e B T e
o 23 ® eld AR Adse) Bode Ang - T
A A0 eRst o
® 100
2) A¥EZ o
<& 59 <IF 12>4 vERE nie} Zo] HAwd
o
A5E AEd, El, T A A7 ey 4 E1 E2 E3 E4 E6
'\—g% O]E‘— }\]240]]}\1 6708+146° E]“"——o T Al j__"é! 11. J_'_I'.;é 7_|I-_||:_ l:ll_1§_
A 7ol A 2FE olF= A];fjoﬂfﬂ 61.14+3.46°,
B, A= &0 H}~ ojehsl= AlollA 55.18+2.16°, 10
B4, 98¢0 2 ESE AN 719513388, B, | w e ==
Hlofl ] @ E<E0] ofeshs AlFeIA 13896+191°, Eb, 1
SE&o] uE = AHA 15701:626°2 UERTh g2 /
ool vlg HEshe AN HBR BLFR A |7 T
%87, Ak T2 5 A B0 A FHIN e, ]
ZAL Qi o FH U vl PEY Aoz e )
LERTE HlellA] Q8<=0] ofgaial ThA] vEE e A B e e Eo
al L a7 o 0 =
HolMe 43t FAIA 14031°0014] 15258°2 A|A{3] [ —_——
AWEE HFHA AA A0S g ubde] Asiet 52
M= 13761°004 At 16143°2 3] HA|A| -
G AEelA s sl A B AR uiE R I R
go2A BT A ool Aoz BuEr ) e
T o
3 A% : /
<E 558} <aY 13504 Uehd nie} 2ol FA)¢} ? 7
YE9 olfe B ZwE Asnd, B, eaY A | oo -
AL BAEH FHE o)F= Al-AA 847+083°, =
B, thead F a3 Zo] A 238 olF e A 21 13, EH| 2 el
I 5. 2 CHAME 2t 5} (CH! @ deg.)
El E2 E3 F4 E5 E6
] 163.76 5327 14813 19798 18389 19344
43 ZARA 6605 6358 567 9%.87 14031 152558
A 7.88 1.36 89.57 66.32 8891 79.38
2 16043 5067 12833 16931 19448 2597
A ARE 68.11 58.69 53.65 48.02 13761 16143
=) 906 71 .33 8200 8311 8737
A 16210 £ 235 5197 + 1.84 13823 + 1400 183.65 + 2027 18919 + 749 199.71 + 886
MiSD ZFE 6708 + 146 6114 + 346 5518 + 2.16 71.95 + 33.84 13896 + 191 157.01 + 6.26
A 847+ 8 104+ 46 8% 512 74161109 8601 £ 410 8338 £ 565




Aol A 1.04+046°, B3, A5ESE £o] HIE o|gsle
AN 8595512, B, S0 viE AR Al
HellA 7416+11.09°, B5, HiolA ST
HollA 86.01+4.10°, E6, 22&0] HIE Fe A-oA
8338+565°2 UERITE AerE £o] ulE ojgdl=
Ao A st TR 8957°, Alish H 82.33°
2 Uehded ole s $ASER vy
HAG 1728 SAOA Add S8 FARES
HHER] 53 A Ao E o] 521 Qe A

1<

ok 9820l WS A AT 4

__/Eo]

M‘

me Horr

V. 22 2 AN

ﬁﬂz‘sgi y_/\]r/} 1/25{ Exkq] 1
7R A 7IAAR A4 18 o

Exh/], Al EX]—O 3;44 FA v‘f‘@'%
QV-‘J HQlS Ml A A%t 2
Ak

1 BAY 128 45 Fdsket 289 &
& BT 216+08secolw, - FAIAME
58+.00sec, .23+.00sec, A&7 28+ 0lsec, HATFTH

72t 21sec, B|ATTFE 35+.14sec7t AQFHH A
e Slere s - dsTtelMe WE AR
Ex F7 s3] Fsahan, %‘%EQ} =°]
A ol&slolof I, A - AATFIINE
w27 st F4o] ZELHAA A vxléﬂ 3T

o ~=2 JIE=
%‘C‘;S E'_Q:__T

N

2L

m[m & of rlo

TlAE R 7] SRS 98 Be 20K
sstelo} 9t
2 AAFNS oEFOR o5AA RE BTt

FA71 F ° 5] ofFoXA s, FAE 4
AR WA e A1 A TAE Sk At
e oo goldh Zo = ekt

3. PTRIIANE LEEOR AT WA
olgAI71aL, ATt ATl AAEAel A

3 E Basket with 1/2 Turn to Handstand 7]% £4 173

w24 ddste] AlAEAle] A
-Eﬁomkkﬂq
4. ﬂ%‘?—ﬁoﬂﬂi% WAL A2 A- AA 3A
st AsTddE Be TR HFof
FHos | F42 YT 4 slofor dlaL, °© F

9

Ao AR A=E A4 sHA A4 4wt 5_

EGAA A Fstefol she AR Uit
4] AeAQ e AelMe &t

43lo] F3 wEA

=
sl A 2 ATTENE HFEES £A%

TOE WA wAFEA EFURA7] AAGA "
FHOR o]Fojof Sk AATIRE Hujgk #A 3t

of FAE FAE 8§42 ol AA=HA g
ANTIEA B 284S Sl SHE AR
Ao A FH 7Pk FHeR Fstolol F2 F
Zolet & 4 ik

£ AFolre Jéﬁﬂ HAIT 1/2E% Ez}u}g 2
o}%izb}, T 5
P S8 dF 71 of gk o] Bed Ao
2 Az,

=

I EH

737 9](1997). 38 Healy HE]7] T3] 349 &5
2 991 B4 u)7s) AAIERe =R sl
S)gtw o).

FE-3(2005). P& Belle 71&E529] &334 £4.
A5 A, A157, 435, 4353,
HD3$(1994). Kwon3D Motion Analysis Package version

3.019.

AEY, ol e, 24500, (1) FFA S
Sl ASFFATL 163179,

71%3}2002). 3) % Basket to Handstand E219] $5

6_‘]—2_-] /H A—l/\].sl-ﬁlf_f 6]. 1:1:“6]—’7 ];HE]—OJ
A5, AsY, #EF199). HAE Moy Piked

Support 52 Al 2970l $58H 2910]
FZEA vXE 9 FFALYL =



74 W% - wEE - 0)8)

4, A2, 5263

o ebAl =3 2](2006). AT, et =H3.

LS, WEF19%). FAE el o $F ol
=} oWEA7] SAe] wE st w4 ¥A
e GAT=EH, ABH, 66-79.

o] 48(2004). HPE Basket with 12tum to
Handstand 71€%% £4. 15 71A=4
AL ATEA, ASIEATe

Fr(2000). BYE #2814 A FFEH W]
A9 FHFHEY. d=ASTH St st
A AR

Abdel-Aziz, Y. 1. & Karaha, H M. (1971). Direct Linea
1 Transformation from comparator coordinates in
fo object space coordinates in close photogranmmet
1y, In Proceedings of the Symposium on Clo
se-Range photogrammetry(pp.1-18).Falls Chur
ch, VA:American Society of photogrammetry.

Chandler, R F., Clauser, C. E, McConville, ]. T,
Reynolds, H- M, & Young ] W.(1975).
Inwestigation of inertial properties of the human
body. Dayton, OH: Aerospace Medical
Research Lab., Wright-Patterson Air Force
Base.

£ 3 901939
AAR 929 6Y
AAgEd - 39 179



