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kinetic analysis of forward pike somersaulting
in 3m springboard

Oh, Man-Won - Lee, Byong-Kun

ABSTRACT

This study was undertaken to analysis the forward pike somersaulting in 3m spring
board diving with cinematographic method & to suggest quantifying material for
performance in spring board diving.

The subjects participated in the experiment were consisted of male athlete(2) & female(2)
representing CheJu Do.

The conclusions obtained were as follows;

1. In temporal analysis, elapsed time in air-phases was the longer, and factors influencing
significantly in spring board was considered to be touch-down, take-off position, velocity.

2. In vertical & horizontal velocity components, factors influencing significantly in spring
board was considered to be horizontal & vertical velocity at the the release instant, the
number of rotation, touch-down, and take-off position, therefore it was important factors
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absolutely distributing to horizontal & vertical components.

3. In angular displacement, as the number of rotation, the relative angle between thigh
and trunk was higher. therefore it was necessary to decrease moment of inertia for more
rotation.

4. In angular velocity, it as thought that Succession in the air-phase depend upon the
touch-down in board & initial condition, decrease of moment of inertia according to increase
of rotation in release in board.

5. In total angular momentum, The more stable variation in function of time, The more
stable angular momentum was, the more deviation of it, the more unstable performance
was.

6. Angular momentum of body segments from release on board to max. height was
showed little relatively in constraint to entering, larger contribution of relative angular
momentum.

7. There was a difference of kinetic variables among each rotations but common
conclusions was needed to more short, instantaneous vertical component, less vertical
angle, larger depression of board, larger local angular momentum. in 3m spring board.
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1) tholy] M52 4AA 2HE 6719 AAz FAsR, o9 AAe & ddd AHA
(segments-interconnected rigid body)2 3t 43S ¢t
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1) Azt 8% F(relative angular momentum) : AlA 24 i A Eado] e &
% %(local term angular momentum)

2) Az % F(absolute angular momentum) : AA FAlo] zt= 2+ % F(remote term
angular momentum)

3) 2 S5 FB &Y 3 (conservation of angular momentum): & o] A A AL e F
25 FAAM A FHo 2= I SFFL 3 YA

4) BT AE(moment of inertia) : A EAE 3AA7H & o F Solrlx] gode A
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<Table - 1> Subjects participated in the experiment.
Subjects Weight(kg) Height(cm)  Sex(m.f) experience(yr.)

LSW 45 160 3

KAY 40 149 2

KH] 48 159 M 3

LBS 40 150 M 3

THY M 2ye &
H&"ol wAsA] B2, €
D &

6/ £EE TN #AEZ JHT, 250 FAAA dojvn, E
Z 3t AL oFE AT HAYYG OAA GHEHHL
&+ AY Q 2Y, QO A, @uUE, Q3F + & ®F + vz FAHD, o9 FHHL

MEeE OEE, Q8F Q o7, @A, @ 3=, ® 7§ O¥Fos FAHAYG

<Table - 2> Anthropometrics for segment length(%), weight(%), moment of inertia

roximal endpoint seg. weight /tot. moment of

segments 2m/seg. leng?l(l) egweigﬁt / inertia(kg.m?2)
head + neck 5385 0730 024
trunk 4330 5080 1.3080
upperarm 4360 0270 0213
forearm + hand 682 0220 0081
thigh 4383 0988 1052
shank + foot 606 061 0542
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<Table - 3> Temporal variables by phases during % somersaulting. Unit: sec(%)

Phase ,
M.DP - RE RE - MH. MH - EN
Subj
LSW. 0.267(9) 0.933(32) 1.700(58)
KH.]. 0.267(8) 1.000(32) 1.800(58)
KAY. 0.200(7) 0.867(32) 1.600(59)
L.B.S. 0.200(7) 0.833(31) 1.633(61)
M*=SD 0.233+£0.033(8) 0.908+ 0.064(32) 1.680£0.076(59)

RE: Release(©] %), M.DP.: Max. Depression(#3}%), M.H.:Max. Height, EN:Entering(]3*)

<Table - 4> Temporal variables by phases during 1% somersaulting.Unit:sec(%)

S Phasel \DP-RE | RE- MH | MH - 1-I/2R | 1+1/2R - EN
LSW. 0.267(7) 0.733(19) 1.067(28) 1.733(45)
KHJ 0200 0.733(19) 1.167(30) 1.733(45)
KAY. | 02006) 0.567(18) 0.933(30) 1.367(44)
LBS. i 0119 0.324(19) 0.477(26) 0.870(47)
M=SD | 0.1960.052(6) | 0.589+0.167(18) | 0911+0263(29) | 1.425+0.353(45)

<Table - 5> Temporal variables by phases during 24 somersaulting. Unit: sec(%)

I

Phase| M.DP - 2+1/2R -
RE - MH. MH - 1+1/2R {1+1/2R - EN
Subj RE EN
KH.J. 0.200(4) 0.567(11) 1.067(21) 1.333(27) 1.700(34)
LB.S. 0.200(4) 0.500(11) 1.033(22) 1.267(27) 1.533(33)
MESD 0200 (4)]0.533£0.033(11) | 1.05X0.017(2) |1.30%£.032(27) {1.61 £.08(34)

2. AIA| S49| HDH 50|

2E HYAolA 3del ol mel wWde vE&S 2Y, KIAAAM 143H9 14%84,
% AANA 2% BAA 12%H4, 153 ANA 253 A7A] 13%34 4 A, KH). 9
“BHAFAA 1A FaEL 11%, KBIAPAAN 2453 ARAZFAEL 28%, 153 H0A 2
“YANAE 20%2 4z Yetsn, LBS. 8 F5e B3RAAM 1431742 18%, 143 HeolA
2U Y ARRA) 33%, 143 AN 2B AANAE 19%2 2474 ZAEE BQlvh, AA FF A4 v
& Ao Frted w2} ¥Ede vige) EFAF S UElY daN FAS 3
3 FHALEY EE #Hel BAE 1Y o A £} FUHEA gt F e Wst
v &% vldte] WHake o] AYelzt B W) LBS. KHJS Af 3AF Frhd mat

L.
~
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<Table - 6> Max. Vertical C.0.G. displacement during somersaulting (Unit: Cm)

Suty Phaseizr 12 R 1+ 1/2R 2 +1/2R
LSW. ’ 269.73 243,09
KHJ. 199.80 160.17
KAY. 28971 25974 2101
LBS. 263.07 216.45 176.49
M=SD 25557+ 33,66 219.86+37.76 19330+ 16,81
3. 5% U 5% SyE

ol 4 %A, 14¥A, 2AWFTY RE AFAY TFA7IE ¥ R F3 £x9 BHAA
FTATLEFTHAA HF & I¥E vAe =¥
Atol2 A, el Fomet 3 R FHYES JEF WS

334, A

& Qe ez yehgo

<Table - 7> Honzontal & vertical velocity

& BEo] HpHoA dyzA
ZstmzH Hge dvlg ¥

by phases during % pike somersaulting

hase MDP - RE RE - MH MH. -EN

Subj. M*SD| Max | Min | M*SD| Max | Min | M*SD] Max | Min

Ll 98 254 -1 76 49 -21 | A 846 -1.03

5 87 1.43 § 2.29

wlv 5.11 970 -697| &4 700 -107! -279 08 -731
17.01 2.05 | 2.55

k| 1 2.02 682 -39 21 5 -04 | 80 588 -1.14

H 248 22 | 1.40

e 5.94 4822 -161 1.08 677 -.24 268 =26 754
16.0 1.77 | 2.39

K | 1 1.84 6.41 0 121 641 -243 | -.06 509 -20.17

A 2.12 2.08 456

v v 791 4788  -115| -.02 696 -990 | -.09 509 -20.17
17.88 3.76 465

Lln 78 152 0 71 924 -363 35 128  -67

B 0.52 267 39

s | v 804 4780 -88 99 597 -67 | -206 161 -10.73
17.78 1.79 3.08

M+l H 1.40+0.53 0.72+0.35 050%0.39

SD| vy 14.19£5.29 022+0.81 -190=1.08

H: Horizontal linear velocity, V: vertical linear velocity (Unit: M.S™)
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<Table - 8 Horizontal & vertical velocity phases during 1% pike somersaulting

Phase] MDP. - RE. | RE - MH. MH. - 1+1/2R 1+1/2R- EN.
) M*SD Max M£SD Max M=*SD Max M*SD Max
Subj. Min ) Min Min Min
[l m| 8 28 -4 54 501 -162| 109 319 05 | -264 897 -9.60
L 85 2.00 82 4.90
Wl v | 00 25 -159| 132 633 -193| 78 164 05 | -246 319 -9.60
1.28 212 46 3.70
H 257 517 0 05 121 -112 | 01 230 -28 | 50 592 647
ﬁ 2.07 72 1.34 3.30
1l v | 7954759 -46 | 93 276 -2374 | .26 1512 -24.22 | -330 62 -674
1772 6.42 8.94 2.40
H 269 646 0 12 84 -53 139 48 .12 | 8 501 -1.76
K 2.32 54 1.22 170
vivy |79 4763 -82| 91 622-22 |-05 622 -580 | -304 -42 -784
17.74 1.75 3.42 252
(lu| 8 23 -10 | 130 49 -10 | 15 57 -.26 93 46 -1.03
L 88 172 24 2.29
S|y |569 2969 -696] 179 700 -.14 | -36 07 -107 |-291 —17 -7.30
18.10 2.20 35 253
M 1.75+0.87 5.40+3.25 0.50+0.49 1.23+0.35
SD 0.66+0.59 0.15+0.42 -0.08+1.48 -0.17+2.71

H: Horizontal linear velocity, V: Vertical linear velocity

(Unit: M.S™)

<Table - 9> Horizontal & vertical velocity by phases during 2} pike somersaulting

BYAN AP LA2AR RE AYAS BT £9 L £ SR HEe 7
g¥ol 5THZA W47 Ae £5 A4 ugo] @ e IS B BFAY R
ZHSD 7 oA RS § AYAE LSW.Y 43 £27 52095, 73 ol gAY
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Phas REI%I'DP‘ RE. - MH. 1+11V/I§' R 117224172 5. 1/0-EN,

Subj M £ SD Mz=SD Max | M*S.D Max | M*S.D Max| M*SD Max
Max Min Min Min Min Min

L H 213 508 0 [-.13122 -157(40 174 -23 | 60 96 09 |33 79 -32
2.02 97 53 .26 30

B v R.23 4755 0 [1.52 687 -4 (-.02 97 -56 |-1.26-.15-222 |-254 -1.84-3.34

S 1758 2.40 44 57 A7

K H 202793 0 |05 38-30 |73183-178 | 9199 5 |60 .70 51
3.28 .18 .83 A2 .09 '

H v 773 4730-134176 242 -21 |-.34 1.24 -197|-1.08-.70-18 [-1.76-1.06 -2.76

] 17.70 93 82 A0 45

M

+5 H 252*0.39 -0.04£0.09 0.56x0.16 0.79+£0.19 0.46+0.13

Ty 7982024 1.14£0.38 -0.48%0.16 -1.17£0.08 -2.15%0.39

D

H: Horizontal linear velocity, V: Vertical linear velocity
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Z4€ LBS.9 A 103W2 3 &5 JPoz MY WP A 2§ RYL & 5
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14389 Zf 271F9N KYARG 52489 v go] dRFSA T4 vl FHHEL
o] TIHE L, BT W& 3282 FHPRY vlFo] Aoz YENT o3 4L o
Y2 LSW.e B¢ o02viz FFAA Y4 o He FulE stm2N 143AL S8 F
P& 32 WL Aoz Atgdd

A B 271FWAM HF FHPE) FHAPRRYG 328 o & g A ez
Uehd b, A gt YRS FdFor Fukste $4L BT, AR Al
2.2 YA 71 JEFF 2 vl AJLE ¢ 5 Ak

4. ZHtH 9

22y Beo HIAPAM ez, YAl A 4, 22y neo] F2AE, A
A A8 A olFE 4= §& ¥4% ZAAE Table 103 2o

<Table - 10> Angular displacement by phases during }4. 1%, and 2%somersaulting

Phase] Release Angle Entering Angle Depression Angle |Pike Angle in Peak
Sub;j. /2 1172 21/2) 172 11/221/2| /2 11/2 212{1/2 11/2 21/2

LSwW. |62 42 92 85 5 15 19 33

KAY. |65 27 75 71 14 14 47 50
KHJ. |50 48 19 | 75 98 71 | 19 18 20 16 44 30
LBS. |6 23 5|8 81 120 | 15 16 16 8 U4 63
M 5D 605 35 12 (818 838 955|157 1575 18| 225 3525 465
6.18 1031 7 (718 967 245 192 147 2| 147 1369 165

TTEAANM A9 L A dv T HEFF L dAsve dald g, FFoA
Q719 HiEe 2F LZYR=9 YPzAd TFAHYA WA o3 F9do

w2}A =z FA Z=rt AW Frhel wel wlshe AL LIAA HTF 605
=, 33X 3 Bx, 2 AA 1252 A5 Frtel ge} £33 g ez dxe
Fadte Aoz eyt F %Ede]l 143MRT 1.73u F7), B3 M| 24 AR 51w
S7HEAUR, )53 0) 2158 WK 298 o & ZAEE olF1 LS ¢ F Ut

2L RES Zixe LIAAA FHAA A& 15755, 143 AA 157558 2ol gAW,
23RN e B2 25 A o2d Ade AT FU1RFE HES EXHAES} A
WAooz vty Frtsle Aol 44 WA % WAE o A ¥ & Ade FE 1Y
g w 2 APAAA uEAHT LFES A B 2oz Algdd

TH HuAAA FAL A7t olF € Ax(Te)AAA)l w2} FF FHRAA B ZHE
o 9% AAZE + glon, A ddE A VIS 2 & Uk F LIAAA
T4 25220 14334 3EZ BH2557 1314 F748tAx, 143800 2534 3@z
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465%7F 1569 37h, A Wz nSERT 24 WV W2 46557 206M2 F7He

g 2 o, YA59 Fobel met A% FAZ ol A A2 e 842 By
g0yl AHAE BH ZUES 5@ BAAAL L B W B A7 B

YA4Ee AnPolA Hola AHE FLAAGH ¥ Aoz AW

A 14339 A% BE HHHAAN Y471A Hile KA A9 v 4
280 & 2E YA H A d5sle A 2TYPHE g Rde #3044 2
#gle] AT E FAF Ao velgth & BE Hal YA del2&3A ¥E 5521992
deg.s” @ez=dA HnAZA HF 670£2293degs”, FAnHAAM 1% A7 HF 7.09%
12.31deg.s 1% 3 AN A AF7A HF 1937+6.22deg.s 2 2tz Jebd wh, 43 Ae Ao}
op7bA R Qlrdte AR A FAY AEFol ME £xF HAPSE ¢+ Utk

MPEE 4 IAEE BN dPzdA HiF7A YA LSWe HIE AEEE
4292deg.s”, KAYS 983degs’ 2A %A} del 143AL 4317 Y8 ay=&EnR
B EAe &x solaxnAE Hetd ARUAE 143 FAE HY £ e W v
KH.J.o] -1076deg.s”, LBS.9] -15.17deg.s™” & B A7 143 A] 2L d5ste BRI
M 13 de] BT AAE Y YFRSe HHFez & F A gt dA% dF
AL F37] M e Y2EDRY HATHAA st EF HolaRME #a2A e}
3 Aoz Alg €T

AN 1%3AIFHL BH LSWY ZH$ 73degs’ ¥ 143N 471
926deg.s'E 2 o) ttE HPAte vlE o FHI Y47 PP oY ALl ¥ JRv A

&8 ¢ 4 Uxn, o9 tvE HYA KHJY 26.16degs’ KAY.Q 20.40degs”’ LBS.9
2169deg.s”’ & BQ AAE 2 o Y5dte BHANM FA} A9 HE AL Ughna
AN EAAF YT HAo)e Aoz AlgdET

=

<Table - 11> Angular velocity by phases during 1% pike somersaulting

zd|  MDP. - RE RE. - MH. | MH - 1+1/2R 141/2R - EN.
34‘3 Z} MtSD Max Min M*SD Max Min MzSD Max Min MESD Max Min
667 2394 864! 4292 4292-4162) 735 4482 3956 | 926 4566 ~4269

LSW 124 2278 2743 2826
1056 298 -3044 -10.76 43.71-426327.10 3862 -042 |26.16 4545 4584

KHT {1700 21.01 15.06 32.16
11636 527 0 | 983 4058-2066|-252 4483 -4058 2040 4238 1459

KAY. 179 19.85 2655 8.00
964 3394 -21.98 |-1517 1048-4157]-356 3153 -33.05 2169 4472 203

LBS. 11716 1287 1875 1258

M=*SD 552+9.92 6.70+22.93 709+1231 1937+6.22
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2t $EFo EMLe F ALEFHS)Y Uzt SFHHL) £ 2 FFHKRZ FE3
o RE HHHAN Y57A 2 FRE EAHAT.
<Table - 12> Angular momentum(Remote & Local term) by phases during 'z pike
somersaulting
Phase M.DP. - RE. RE. - MH. MH. - EN.
Subj. M=SD Max Min M*SD Max Min M+SD Max  Min
1S 05 32 -49 21 326 -179 -116 37 -1078
L 2 1.89 277
08 2B -17 -9 2% -3 17 36 0
S |HL 13 13 10
w T G -12 36 -805 -133 24 -11.08
30 1.98 2.80
HS 30 114 -06 36 339 -37 -263 31l -15.27
K 37 1.09 520
11 30 -.09 -4 3% -37 19 37 3
H |HL 13 24 22
J R 19 112 -29 -5 36 -37 -345 278  -1564
o 22 562
HS M B % -138 301 -1462 -132 5948  -4899
K 17 423 2175
07 5 -10 -01 33 -3 21 37 -37
A \HL 14 %5 23
Y R -3 1 -17 -137 337 -1432 -162 5910  -4862
10 417 22.19
HS -02 31 -3 39 1072 -1.70 -183 1536 -1274
L 25 243 547
-02 34 -3 -002 36 -.18 11 36 -36
B HL 2% 14 19
S S -04 59 1072 -152 20 1501 -1301
02 242 556
M |HS 0.092+0.12 -0.055+0.77 -1.84+0.48
+ |HL 0.06+0.04 -0.06+0.05 i 0.17+0.03
SD |HR 0.035+0.09 -0.26=0.70 5 -2.10£0.81
HS : Sum of Angular momentum, HL : Local term angular momentum,
HR : Remote term angular momentum
z 22I2WAN F 2} 53 9o g F P4 Y FFEL FASAY, AALH
& gEBEE o130 FAol7] dEel F 2 $EF L nlAE ade A FUAA
7t 7 A E Aoz 537 FAd ] Bdo) e AUy EFFoE TR EHE Y9
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of #th F 7 LFEFL FAF A AL F2 M dASA /KAse AYAYFE o
Y BAHY 5L AAY A ¥ ¢ dx, WAL AEFE BN FAE dAd H
V& & Qo

©“3AY & Zt LFFAM AAHQA wWFYe AP KH]Y ZS R=E HEHAM o
AR Az Farste S B9, LBS.Y A¢ HA Frlsle A4S YA LSW.e
KAY.S A% A9 wagle] A #A319SS ¢ 5 Uk

dez2xF 7 A5dte AHANA F 4&F5F9 ¥ eS¢ F Ue d ol R=HY
2B FFA7E 532 45t AN A A ZEFol LA}EEN A
BAdo] e AU FE5Z0] A3 F 45Tl 4%L v Aot

3 Adizt £EFe HFAAH] WYL L B TFE AYPAdA A & WAglel AR
£28% #XHPYLL ¢ F Joy, MU $FFY A WIS ZE AYPAAM F3I
i 2743 GAAL RYL, BE HIAHAA HuY7A FHA AYSE Aoy HaFol
AN QE7A A 2 EF5FL Holn AL & F Ux, & FTAY Ao wt ARy
o] AgE ¢ # AUk

z} $E o] ANAHQ PAL BE A ¢5FY FE A ¥HIE ¥ sgloy A 7
$S5 %o AS 7 Fuvit wel Zo] AE ¢ F UL, T AIF Fuiste S BA
t} olgid ANE ¥ o & 2z EF%d ¢S vixe FASe A G £32Y & FF5FHo
obE WA FA0 2E HY 7 £EF o8 A9 APYS T 4 AT

ol g YL zt ZHd BN 49 WY FTF F AT FL B HHAA H=
A 7R 0.092+0.12Kg.M>Deg S, Bel=zolq HuH7tA Hd -0.055+077KgM’Deg S, %
TANM Y457 HFE -1.84+1048Kg M2 Deg S B AT, AA FA4o| 7kXE= AU &F
Ze Be HaFoAM dA2AA HF 006+004Kg M Deg.S”, 2N HuY7nA HF
-0.06+0.05Kg M2Deg .S, AP Y4742 BE 017+003KgM DegS"' 2 24z Uty
o, 3z $5%9] A% ve A Y=AA BF 0035+£009Keg.M Deg.S”, Bz
oA HIYAR HF -0261070Kg.M Deg.S”, HI:AHAAN LF7A HIE  -210%
0.81KgM2Deg S'2 Ztzt Yelwto}.

LAY ol AWE B o TEIFAAA FFAAL e u AAEEY FHTI AA
F4o] 7l FHZo HIH *Jtﬂ’—*iii H2L ¢ F Az, g Y= o]F ANEHY
$EHETHE AA F4lo] He FAY J¥E PHHo= —’?‘8351'“1’*] g e FFA7E
£ g Ao AlgdE

7. MAEHEe| BT

2589 A% AA FAlo] 2 HUA FFF AL BE AFHAAN HAzAA T
28 HF 0%, =AM HDAAR FTF 110%, AnPlM 143AA7A HF 45%, 153
Ao A 2% 8 A7 A BT 52%, 2% AolA Y57tA) BF 10%2 44 dehgs, A4 F460
g M EHol stAE 4dd $5F] I &L BHE HIAHAA 27 BIE 29%,
dejz=ol M HAnHAA BT 188%, HuHAM 143 AAA BT 4%, 15NN 2327
2 BE 52%, 2% AN 7R HF 188%) TV £& B

oldig ZAAE B o A FF 713 /MR 1 =9 71edd TF, HACAM HelzA
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7HZ] Ad 2 $FFRG A Z 5FE o IAREZA HIPAA Jte £F 4A8 B
T3 FoiE @ A2 B 4 AR, d5dte AN 9A Ad 2o g & £33
28 €°l ¥4 9 & £ 9 2153AAAN U5 7A of ¢ BAg Q5= Falo] o)Fo] AL
¢+ Ao

<Table - 13> Contribution ratio of remote term vs. local term angular momentum 2%

Phase 1+1/2 -
M.DP. - RE. RE. - MH. MH.- 1+1/2R 2+1/2R 2+1/2- EN.
Subj (%) (%) (%) (%) (%)
K | HL 42 200 1 41 17
H | HR 57 316 0 58 84
J | ER 1 416 99 1 1
L | HL 0 20 8 63 4
B | HR 1 60 116 31 293
S | ER 99 20 24 6 197
M | HL 21 = 21 1105895 45*35 52 %11 10565
* | HR 29 = 28 188+128 58 =58 445*135 188._5i 1045
S | ER 5 * 49 218+ 198 615%375 11 *5 99+98

E:error term,HL:local term angular momentum,HR:remote term angularmomentum
8. AlH| Sa =olo| FES F= WHelzie] Az

EEE7IE 9 ST YRECA HuUFe 1S o) &3o Yel2 ¢ Fele oHF Yol
Zh A2 ded febd Ho@ 2ZIRco) AN B3 BETY P8 FFe: P AL
¥ &% FAA ol HUE g&3tool o U A7 FF € Fole oJu o)
Zh A A @7] WES] AN FHRY oz Mo, F4 L wAL AT AR YL ¢l
A g g2ty FF FWAM A7 AYe -?-%"—Jc 3 A /A8 & FFAA
B 2HEE 23 B2FY £28 2L ¥ 5 Utk gHBH FFNAN Avle HAe
REAdA dzdte €3 3% a9 27 24 3! FFOA AA A FE5FE #
$€ch

ER ol2F Bz UM FAHY £ o7t BE FE FF A7 fsA drh

ge2tM 2 dFdMe FF 4719 APAHoZ I¥S -7r"‘ MUY 27 233 FF A
AN A e 43A8og AT AT E FALE Z Aol @2 AN FAHY 37 Fold
FEE FE 2AHY FBBAE Bodoh

14389 ¢ AA F4H9 £33 gold dg 2ZYPR oA ez 28 AtH B
A€ r=-212 9 28L& BUX, £% &9 r=-212 Yehd u}, 274 &L A0 $¢ B
o S wHEol }E U F UL, 7Y 5 Vs A2 A /EEE €+ A
o W 3 529 P4 r=362 %A ALRUGE £3H ¢ $£HG A7 H7 Foll g
¢ F AR, Ui FEo] e "o} £ £ £3 gole ta HAHQA 4ol A
¢ 5 Ao
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FHE 758 UM F4 Arto] 4o2M B RHES Zoln 143AL ST AT
g1 ARG o2 AHE 2 4 Y& Aol BT Y2z BN 2T 94| RAIY
Yol r=7622 BHATRE F e ¢e RET o2 B 9 o BE HAS YA Y=
£0%H $A 2 X9 2EE FAAA Qe AL S5 AE2 AREG @9
BES 2T ZAEE r=782 4V A9} 2L IPOE 47 wolg ¥ A 4B
ebdch

7 £539 A4S AA FAo] 2 Bzt £EF A% = 91, A T s AN 2
Mol Ze AUz LEFE - 2002 YA Fesh Pol MU 2 LEFe

%7t A 4 £3 Fold Ao YHH VAV USL B o), Yel=A] SARCE
QA 9E $IES LEEE Ad 2 £EF vlge) 2 eht o2 AnEn

ol 148 AA £4 Eolo 27 ZASHe) 4B B AP Moold 5 FE AL T
¢ & Ye N, A 47 FAE BE 47 R 5 P wE A=Y, £59
292 o slse Aol RN 12D, AEEE 2N, A S0 £8 FAY 2A
& 7A5e TAAIRL oE AM EHe £502 Wy $3FL Tyl ¥ AoE ARE

o

<Table - 14> Correlation between kinematic & kinetic variables and C.0.G max height in 1
% somersaulting.

~_Phasel vipP - RE. | RE. - MH | MH - 41/2R | 1+1/2R - EN
Variable
Time -.21 -20 ~20 -23
H.Vel. =21
V. Vel. 35
Ang.Vel. 71
RA. DA. PA 76(Release Ang.) .78(Depression) -.24(Pike Angle)
HL(Ang.Mo) 91
HR(Ang.Mo) 20

v.Zd2 ¥ Ho

14 =

AFE 3m 2ZYPRe A gola Yo|&EFAE ¢F dFoz ENdA 44X A

2

2
g 712 ARE A7 AN AR & A7 23S HAHY) A7 47 Wy
k) “’li‘d"l?i" FAE APAe AF: dE oy A4 Gy 4Heg pAsHch
AT A3 4L FEL 953 24

1. A £7F ZI18FE AT AL © AojIE ¥ w, FF FWoIA o] sHHRR
g @ Yt AL 9 2EFS At YY) A 2 o) AZ 2ZYPRcgy By

R=X
p
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