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<Abstract>

Kinematic Analysis of 303(B) Take—off in

Platform Dives

Kang, Min-kyung

Physical Education Major
jeju National University

Jeju, Korea

Supervised by professor Nam, Sa—Woong

The purpose of this study is to investigate kinematic factors of Platform
303(B) take—off for providing elite diving players in Korea with useful materials
and improving their athletic performances. To achieve the aims of this study,
subjects consist of the two diving players who have been a candidate of
representative of Korea as well as a representative of Jeju Island. The two
diving players’ Platform 303(B) take-off are videotaped and then
three—-dimensional images of the movements are examined.

The analysed factors of the movements are temporal variable on each phase,
the height of central body, the horizontal distance of central body, the change of
speed of central body, the change of speed on each phase, and each angular
variable of upper and lower limbs. Based on this study, the results are as

follows;



1. Temporal variable of Platform 303(B) Take-off
The time of performance is different on each phase. During taking off, the
more it takes, the higher a vertical distance can have, and the faster somersault

1s possible.

2. Linear kinematic variable of Platform 303(B) Take-off

1) With regard to the change of central body, the action of going into the
water is easily taken when the player can have a high vertical distance rather
than a horizontal distance because the aerial action is performed at a higher
place. If the player has a horizontal distance too long, however, it will be
difficult for him/her to pose a perfect posture when going into the water
because the player has to turn a somersault at a lower place and take

open—action.

2) That the speed of central body on each phase and the speed on each section
are fast means that high jump and aerial action can achieve in a quick way
when the players are taking off in the air, due to fast vertical speed. Therefore,
the action of going into the water can be done at ease. In addition, as the
vertical speed of the central body is high, the horizontal speed of the balance of
the body have an influence on the change of the height of the central body as

well.

3. Angular kinematic variable of Platform 303(B)

When it comes to angular kinematic variable, it has a huge difference in each
phase according to the subjects’ performances. To maintain the subjects’ speed
of turn, they take a low angle of the upper limbs and take a wide angle of the
hip joint when taking off, so that in the end, they are able to jump high by

stretching out their body for much more higher place.



In conclusion, this study shows that to perform a perfect Platform 303(B), as
soon as the diving players take off on the platform, they have a high vertical
distance. Therefore, they achieve their aerial action at a high position and it
makes the revolving speed of the lower limbs faster, so the diving players can
prepare for going into the water in advance and thus, it makes the action of

going into the water more easier.

— i —

@ jeju



Abstract

PR SN 3 TN, T ORI, 15, TR
5. SRV O] ..ol B ssninssnsnseennne B

1) QR FEAT ] FHTB} coovvvevrvessosseeemsimmms s
2) 3R FFTO] AJAE e

@ jeju

_iV_



14

16

B!
%
i
K

17

W
B

17

1. 303(B)<]

19

2. 303(B)<]

19

20

21

24

1. 303(B)<]

2. 303(B)<]

3. 303(B)<]

[

)
g

=

.43

B
aR

_XU

@ jeju



10

10

22

13

3, O TEATF TIREFO]A G3A] wroveeressessssessssinee s

Ay R
i*

15

Ay R
i*

17

19

22

20

22

23

26

27

Ay R
i*

31

33

22

22

_Vi_

@ jeju



[J
o

N
IR« RS \CAN v\ A o A AN o AN xRS« D AN | AN v\ AN o AN o | A o 1

[J
o

1. thol®) =8 E] (1) A 378 (Straight POSION) - eseeereeeessssssssesmriensissese 6
2. thold] BREE (2) F3] 71 F(Pike POSHHON) -woveeeesesevsesemsmmssisiiisiiis 6
3. thold] BRI E] (3) AQH7]E(Tuck POSIION) «oveeseeseersssmsmssmssisrisiiiiisies 7
4. thold] BRHE (4) A (Free position) « et 7
AR R =T o T Wi OO IRIRIRIRIOIONT  fo W TSRS 12
6. F-Q OJHIE T TETH ottt 16
Ak N DA T T, TR, T 18
. ERVIET L O U 00 OO OO .5 T 20
PP 2A] SmlaTus] e i »
SRPAE: EVARES-AE 3 =1%: [/ RUOHETH OO 23
11 KA EHe] £ ullglh M. . ... 5
g I BRI T SRR SRR 2%
gl ISR T =t IR IR 27
4FSEE A Y] LB} werverrersesevothethusne e B R B 28
15. OJ7Ae] ZFE B} oo B I .........ooonianinnnaeanee 30
16, TR Q] ZFEHIB} covervrrserseones Sousnnnsnas st I s st 31
17. DTAO] ZRGIRIIE ... o cooensensersinsississnsnissnsessorsessoggiocssscons BRI g, 33
18. 222 e g) - M M- R B, U
— vii —

@ jeju



F4g 87 Slke] BN B2 wojsua Algtd vheld(diving)e E&HOR
Hol=s 231y 7l vE AFE FE47]0H, telie] Ar|EA A& %
A A2 1833 Aol Al trold] tiE vl A A Ao Azl

tgole A F FFE YFodXA e 10melA A= =P E(platform)
tolW 3} 1m, 3m=ololr] AXgPHro BHAL ol8dd Vs AxEg
(spring)thol o= FF ],

tlolHl A7) 71452 A 1:¢ Forward Dive, Al 2% Backward Dive, A 3+
Reverse Dive, Al 47 Inward Dive, Al 53 Twist, Al 6:¢ Armstand= %] o] #]
Row FFoAe AAM= 24 W7 (Straight position) &= A|23FE Ao A=z}

LaAqAZ Bgste] #3873 (Pike position)T A7) & (Tuck position) &2 -7

o x3tE o|Fojof &3 F¥o] e dd o Ak 2Pl o] Al JHA FE T



A7 7HE 2

A 7]

ol
=

—_—

,XL

o
;OO

\._A.uﬂo

Fet.

S

ets] T2

JJ)
4

B E o] A

mo

tn
=
B

7] (somersault) -}

el 2

i3

o] &

T

s

Y

=
=

H] & 7] (twist)

F9oH,

S

R4

o} (Miller and Munro, 1984).31

o] Ao}

A&
Himill, Colden, Williams, Richard(1985)

AT

R

7l
£

=2

}o] Take—offr] *He] )

S

—

S r}o|H

A3} o] ¥ =(1995)

S

5
o

Tp

—_—

o
X
"

il

4

—

NI
-
K

O

j2)

Forward 23] A, 133 A A 2253

A A (1998)=

s A

b

al

e,
5

—
o

iz

o
;OD

Nfo

- = L1 3]

(o]
ST

EYF o] HZAA

=
=

(2006)

-

ke
T

vjel7] 5024 g

ke
T

glofA] tho]™

T A= A7)

e e s

45

7}

)
s

I

ZO

olu] Faolu}

o

AN

o



R4

g A, S

1

ans
R4

HEd A %ok take-off)

Rt

}
}-

R4

—
o

—
o

2740l At

3
=

A
tole A AW (Standing)E 59 Yoz AA H=E H7] 303(B)EFE9

e

0]
A

1 Reverse &i&o] pdjtlolH] X9} oz

g o] 15-9]

9

I

-
ZUE

—_—

0

Gl

Tor
o
ot

—_—

Gl

[e]

(1) AzE

@ jeju



(#]]
0l
=]
10
o
10

(1) dol= AAl(pike position) : FF=HolA FA L} hEV o] F= 9o AZo
2 el ¥zl AH

(2) oz AA HE H7|(reverse) : Yol el 6718 F&H L FollA Al 3Tow
HOoZ ANA HE H= T

(3) 303(B): ko= AMA H= 153]dg dola FEOE HiE FE

(4) 0534 : TAE HEE VFoz A YEH7F 90°F o] Fi= AH

(5) 18] : 053 delA 9 HEE 7IEoz A dE 7 180°F o F& A4

(6) =°F(take—off) @ M=ol A o] WolA &= &=3he] &%)

(7) @F(open) @ +53d F YFE 7198 5& A aFAeA Zo] Hoji

52

ﬂJ

@ jeju



1. Cjolgl

rir
o,
[
i
=
s
N
[
i
s
o,
N
of\
i
lo,
i
s
ol
s
X0
o
oflt :E
o
ol
_|>i
iy
2
=
)
rik
=,
5

1) Azl=s5

(e}

(1) 228K = tjolw] (Springboard Diving)

o
=
i
=
_}L
o
I
o
(L
)
oX.
o
s
ofo
o
£
re
~
o
rir
of\
It
o
fu
o
_&

1m, 3mEo]e A3t
F

st fe% F3

o

dEgEF 2 ST

571A o] FE S AAF A HEd 13 doz A go 2 9 7|(Forward), 23+
HE2 AA HE 97| (Back), 37 G0 & AlA] HZ ¥ 7] (Reverse), 47 HE A]A]
ko 2 w7 (Inward), 5 H|E7|(Twist)7} AT}

(2) 9% v}olw (Platform Diving)

FHOIAFH 5m, 7.5m, 10m2e] ¥olol = e vho]h oA BH=of whz)
&9 glo] AN axme] FHom e =it F2& Fastelof gt
=0l 9]

= 2z
ATk 671A9 T FEE HAAEA HEdH 1w goE AA doz H7U

1
e

B

FU



(Forward), 27 & AA HE %H7](Back), 37 4oz XA FHE 7] (Reverse),
A7 AR AA dor Hr|(Inward), 57 HE7|(Twist), 6 =TUFAA w7]
(Armstand)”} 1t}

(3) Aazyolz= to]Wl(synchronized diving)

A AFFE, oAz 3 AFEEE 4

SmAZ Y P =9t 10mE P Fo|A] HAA I o)




17] 3 (Pike position)

B

(2) =

<2y 2>

(3) A7 ¥ (Tuck position)

zo] kol sjxol Holi: P

298

2 Cyolgtar

Giy
P (B
Q

il
ol

3
T

bet)

(4) A% (Free position)

i

“ =
= 9

3

& megz 4

0

et

=
G
0

o
A
I
=

<29 4>

Collection @ jeju



=

=
=

Zo| wg} ¥FE 7] (somersault)Ht V] E 7] (twist)

=
)

)

17 A8 E Tl

7] 38

=

R

=

_?4

o s}

Njo

o
sl

Z}
A}

BH = 7

=
T

279k v =o]

©}
=2

ol A Al A2 E 2w

ojy

FEOE KA

13t w1

tH, 2 Sl =

S

£, 1998).

vhH 54, A9

A4r
axe)

j2)

+
i

o

)

\A
il

o

i

st
o

PR T S, 1991).

5]

shol e

3
T

1o}

o]of of

7
Himill, Colden, Williams, Richard(1985)

A

ojy

%

Tor

o

-

s

el

HgelonAel ¥

s

)

o}



oL
[}

N = L5l 0
s Trz.%ﬁ =

3

ke)
H

A T o A

=
L

Aol up
tlo] el A Foward 3] 4, 138 A

st thol ¥y} AW o ZHE o] esle]

5

v E7]7F

=

fsiz

[e)

fu

o

A (1998)

)
3

e

RETA
-

3} 4

]

5

|

Sanders @t Wilson(1988)2] & F-H.atef 2]
AR

7 &
A

] eHA ol A

ojy

-

NR
-
a3

LOLa
o

™

o
B

pF
X

ojy

AL
;OO

-

]_

e}
T

LB A o] F

3m £

[e)

L

(1982), Miller(1985), Wilson(1988)

[€)

Betterman(1968), Fairbank(1963)e] ]

™, Meccormick

—
o

o
i

+

bale.

e

A g2

S

g 3 59

3

3
I o] ¥ 2(1995)

Z

€]

3

thol ) Awshol L An

[e)

L

"o

ojy

iz
"

o) A AT A

==
=

7]

il

-



1. A7 et
AT 24¢ wya] A AT SUE Fu A% e g
AZEE BE gelHs 208 dFdgor APson, of N Hye
<E 1> 2
E 1 A7dgatel 54
Subject L}o] (yrs) Al Z(cm) A 5 (kg) 74 2 (yrs)
A 18 173cm 62kg 3
B 18 175cm 6okg 8
2. =T
2 AT P A= <3 > AL Po] JgEFAN Y F4 A A
= Atk
¥2. AE=A
il z2dd Al = 8| A} H] 31
A g7 (Mini DV) HDR-HC7/HDV 10801 SONY At
MANFROTT
Hx e sy 4zt 055XDB o 47
FARE 2m X2m X 1m VISOL -
LED= = MP-20B MATIN 370
*H% - VISOL 470
AYH VGN-CS26L SONY 1t
VCR SR-VS30 JvC 1t
Motion Analysis Package B
Kwon3D ver3 016 VISOL

@ jeju



14 SONYAFe] HDR-HC7¢ tlx 97t s}

3|

% 9

AE

R

23} 2

WA Abgkolu}

==
=

s

shgom, A

A ==

315
Y ©

@730 714 A

s,

%

=
=

Fo] 60frame/sec®

xg 51

A
=

=

2] Kwon3D Motion Analysis Package

&

=
T

(

2ol
A A

ver 3.016

—_—

0
<
P

<

7 & 2 (emprical) 4 2]

sl

Nfo

=
=

)8
DLT(Direct Linear Transformation)42]-&-

\

AO

5] A} % )

o] &3l

Gl

—
o

P

<
B

=
)

P

B
B

AO

K
il
il
<l

belut.

S

oA A Al

tn
=
B

o}
e

7O

+

ey
N

o}
et
<

2

t}o] ¥ Reverse Io]=

<AF 5>9F o] AA QI

P EZ o)A Reverse &2 43

EAHEOCMX2m X 1m)-2

[}

A8 AR 7

-
it

Aol

o
T

o

ojy

e

Il

wl
=

A-E

T

o}
Hlo
Jmo
N

K

=

o

Fal, = A 7Hexposure time) 1/500% =

S

60frame/sec®

%

\._A.uﬂo
o
~

g

A ok 10

A @

g
=

15513 AA

3|

i ®] o] 3 (taping) S

3|

9l

11



] 32 ]

d3}7]

AAAE

O 3L
—-T

—
o

o

i3

53] AA3HA

17 =2

3|

ojy
i
i

7kl 9

s

Aol A 303(B)

3

<N

—_
o

=
iz

—
1o
fveel

)

\A
o

o
ol
ur
o

i
(-

T

3

A 319 %

== x]E

o]
PR

B
XO
ol
<

™

Collection @ jeju



1
re
e
M
ik}
10
Bl
H
Lol

=
pal
Hu
M
2
!
_>'|_|

D A #dH e st

2 ATelA AA FEEe FAFA A g A FHEAEE Plagenhoef,
Evans & Abdelnour(1983)2] A5 & o] &3l9ow, tX|eto]d ¥JQE= QA LA
A R. Toe(2.E% W )78 Nose(3)7HA 9] & 31719 ZAEE tAEolA 313

. QA BART Ao £AE ey 2,

A AAAAH A AAAAH

1 R. Toe 17 L. medial Epicondyle
2 R. Heel 18 L. Thigh

3 R. lateral Malleolus 19 L. Asis

4 R. medial Malleolus 20 R. lateral Wrist
5 R. Shank 21 R. medial Wrist
6 R. lateral Epicondyle 22 R. lateral Elbow
7 R. medial Epicondyle 23 R. medial Elbow
8 R. Thigh 24 R. Shoulder

9 R. Asis 25 L. lateral Wrist
10 Sacrum 26 L. medial Wrist
11 L. Toe 27 L. lateral Elbow
12 L. Heel 28 L. medial Elbow
13 L. lateral Malleolus 29 L. Shoulder
14 L. medial Malleolus 30 Chin

15 L. Shank 31 Nose

16 L. lateral Epicondyle

2) 32k HxE o] Ak

2o AE A ¥ Kwon3D 3.1(Kwon, 2002)2 2 195 AL-&33A
AzA g AL 3671 FALES ol &sto] A 3t AU ALE F 3 #HE
Frol At=HY, o sk A= ABWIFSE Y=, Aggel dig s

X%, 4 - SHEAMEE z%om Relsdvh 349 Ami Abdd-Aiz 9



e A
3} 7]

Al A

-
it

ato] 344 3

&

}low, DLTHE S o

We o] g3

el

Karara(1971)¢] DLT

=
=

1 A7 E o] Z(noise)

3|

xlof 2]
| Butterworth A9 Z ¥ (Low pass filter)

3|

O
<.

]

A Wt K Eel g 2Aksh /1A A

_?4

™

B

—
o

ﬂDvO
o

bl A4mE

S

AL

=
=

peae.

bol A1g3

A 3]

6.0Hz= A

-
1.

(cut-off frequency)

bt

of uj x

il

—_—

0

Gl

—_—

Gl

(1) AzE

A 7F ZFA 0] 0.017FR0| PR

34

r

o]

l

E

H|

o)

Aol el S A ZER <

s

-D, )X 0.017%

ﬁ
P

o

Hel AR x vz 474 o

)
H

o 9%

]
=

P
G
A}
0]

"0

o
X
iz

o

-

cgi = p+(Di - ppi /100

o}
Yol

|

ﬁ
!
G

B
e

R

o2%E FAAA Ad= P

o] 1A Mo A& xi i z

)

<R

Nfo

iz

~N

-

n

CG

gi-m) / M

>(c

i=1

@ jeju



3= (cubic

A

1 Wl B S(HB

I

of of

T

gt

o]l Al

=

=

spline function)

A o
A il
“L\ — —
N ol
n Mo i
" 4 A
NGO NONON
Moo= % o SN K R K
& A ok 1 S
# |
Lo oy i S
= - < = o7 T X
=z . I G iy
ay a9 X OGO )
i i t (O O w
o C i) o ) T M @yn @yn >
N ¥ ™ + ~ 2 ey ™
i w 8 709 r) iy T
7 O d + B N
o+ ©° 4 &
T & P S gl x
ﬂ + [ap) “L\ ™ ﬂ
e '
F B )
e - M
s Al L= o N £
= < ™
n =t I=
= 7 0N oy __nﬂu ojn
! % - e
— oj - )
= o ] 1 1
E i Il wr % NoWoN
dl 0 < L._l L._l
v oy W o o] IS N n
o X o Lf ~ " of eid h
T i o 5 o= O N o &k
F o i e ~T X . . .
wo FICEY m P
o i of L = :
T v )
i 4 = o B i
N < o

Ho},

°
pad

cfof

°©

)

2

o 2

e}

=

)

|V
XY it gz
VXE+YE+ 22 VX2 +YA+ 27

u-v

U

B 2] 14 (dot product)

]
H

arccos!
_ arccos(

= e UK, Y Z09 VK, Yi, Z)7F ol %=

)

@ jeju

o) Aol 9
cos©

7l
£

U

=
=



(#]]
o
e
[m

Jal
HI
1=
il
rg

oAl 7

4 E
T3k 3708 FHoR o] 24 salv.

1) Event
Event I: ZoF& flaf AA T4 o] wrolA FFe] Fato] AlZd A
Eventll: Za&olA TEo] Holjx= 7toe ¥7o8 Eofg &7
EventIll: 1%

EventlV: 2ldo] ¥uil 45 FEHete &%)

2) phase

il
=2
o)
b
12
-
iRy
&
(ld
N
=
o
rir
to
i
offt
5
N
Y
A
=,
lo

phase I (PTO; Preparing Take Off, s=4]7]): Event I ol 4] Eventl 7} #| 2] 3t

phase I {TOP; Take Off Phase, =¢F7]): Eventl oA EventII7}#] 2] -3t

phaselll(OPP; Open Phase, &5 7]): Eventlllol] A4 EventlV7}#| & -3+

PTO TOP OPP

Collection @ jeju



‘—lﬁ_&l
ey

B

c}o| |

tin
=
B

bl

Z
i

=EE A

1. 303(B)2| A=Al A

o}

559 <8 7>3 7}

<

(9] :sec)

phase

Subject

Phase 2 Phase 3 Total time

Phase 1

1.334
1.55
1.442
0.152

0.95
0.684

0.184

0.6
0.716

0.15
0.167

0.024

0.617

0.658
0.08

0.094

SD

-
1.

1.44240.152secZ  YEROH A

QA

i

2AIZHE YR

12H(PTO)°]

0.167+0.024sec, Al 3= H(OPP)°] 0.617+0.094sec

o

ol o
s

1.55sec® B7F ¢

-
1.

1.334sec, B

Al 27 H(TOP)o]

0.658+0.08sec,

LHERRLTE

=
=

A A7) 0.6sec, B7} 0.716sec® B7F AE.t}

&)
=4

EeFTROR 3

L
e
A

@ jeju



0.184sec, B7} 0.15secZ el 3@ A A7 o

il

ojy

A B7F 11 &A@ A17E

&)
=4

A+ A7} 055sec, B7F 0.684sec® e} )

=k

o A<=

LHERI T

phase3

phasel

phase

oA

Collection @ jeju



HH el

o=
T—o

.I

A

2. 303(B)S| EAZAEL A

A

3} 2,

ol's7 e, Al

oWl EX szolet A2l W3}

o
I

= o

= el

pa

6>9F <19 8>3 #Et

H <3

o

(F$):cm)

Event 1 Event 2 Event 3 Event 4

Event

Subject

-7.95
-56.93

140.04

107.44

91.67
80.77

123.87

100.69

-32.24

131.96

104.07

88.72

34.35

1143

4.77

417

SD

91.67cm, B

ARAE

%07}

Al
™

*

A F

191 4]

|

o7k 9A JEEH.

Al
™

Z

iy

A+ B7F 4

85.77cm=z 3 &

-
1.

eRl

Pro s 3

A7} 107.44cm, B7} 100.69cm= U}

123.87cm= e}
Aoz vhEhg,

140.04cm, B+

-
1.

304 FEA A

5

2+ A7F -7.95cm, B7F -56.53cm® U EF

@ jeju



"
[w]

=
x
E,-_
= PTO TOF
- R, -, EE
b P, 2 ;
| I ;
<9 8 AMAFAe FolHs>
2) AAF4 FHolsEAY
NAZHL 5 olEAYE AFEHA YES /FoE FYFoRTHY 59
5 <F 72 Yetd & 3o gy 2
X 7. AAFA FHelsAE (FH:em)
Event
. Event 1 Event 2 Event 3 Event 4
Subject
A 116.93 140.48 172.87 248.85
B 1165 138.67 166.88 264.09
M 116.72 139.58 169.88 206.47
SD 0.3 1.28 4.24 10.78

@ jeju



303(B)e]  moFEZE Fd Al o 9@xe] AAFA FHolsAYE Hir
256.47+10.78cm= YEF O™, 9@ A7} oWl E]o] A oWl E
2 7F 24885cmz WEFEIL, B7F 264.09cmz ¥ @A B7F SREFORRE o] F A
g7t W Ao w Uyt

ToFe] A&kl oWl EL A HFA AE 11693cmitERS I, BE 1165cmE S ¥
FApzke] 2 Aol vhERUA] ek ok

TEoR moFEte] ATl HauR Fo| eyt Ho|AE o] o] FojX= 3t
9l olulE29} o]HlESdA H&EA A7} z+7} 140.48cm, 172.87cmE YRR I, B7)
7} 7} 13867cm, 166.88cmz YEIGL oM, FF52 a8 A FHolsAYE HIA
A7} BEY x5 2 e

N Fu|elE OZZaF 77t oMlE4N A E &R AVl 24885emE LFERR AL,

AAAom T nQRe) AT AF o5 Fbeks Ao ey

oM E29A ¥ PA A7} 145m/s, B7F 115m/s2 eI, &m0 34
A7) 2.08m/s, B7F 1.94m/s=2 ERst e v A7F BT A ST wES] o
B Ag 2 5 sl

AAgA el Halz ol &Eh7) ol

IM
Y
o
o
i
2
X
i
o
=
(m
W
3
>
n
o
1y
i
rir

982 A7} 1.49m/s, B7F 2.11m/sZ eI, FA445EE 9382 A7F 0.96m/s, B
7F L34m/s2 UEsk e, Qs #NEhE o

o] #EEEE 148m/s, B7F 1.42m/s 2 VERESL, FASEE 932 A7F-4.56m/s,
B7} -4.94m/sZ YERSE
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E 8 AAFA FHEE W
Event
. Event 1 Event 2 Event 3 Event 4
Subject
A 0.01 1.45 1.49 1.48
B 0.07 1.15 2.11 1.42
M 0.04 13 1.8 1.45
SD 0.04 0.21 0.43 0.04
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) Event 1 Event 2 Event 3 Event 4
Subject
A -0.38 2.03 0.96 -4.56
B 0.05 1.94 1.34 -4.94
M -0.17 1.99 1.15 -4.75
SD 0.3 0.06 0.27 0.27
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Event

Subject Event 1 Event 2 Event 3 Event 4
A 0.38 -3.14 4.22 0.82
B 0.7 -4.01 3.06 0.87
M 0.54 -3.58 3.64 0.85
SD 0.23 0.62 0.82 0.03
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Event
. Event 1
Subject

Event 2 Event 3 Event 4
A 0.41 -1.56 1.98 -0.92
B 0.42 -2.06 1.52 -0.86
M 0.415 -1.81 1.75 -0.89
SD 0.007 0.36 0.33 0.04

[ 28]

AN S nimdal

(=% )

<ILE 12, AeEAd S wst >

Collection @ jeju




3F 12, dE A £ W

(F¥m/s)

Event
\ Event 1 Event 2 Event 3 Event 4
Subject
A -0.38 3.02 0.71 3.05
B -0.18 2.83 0.98 3.35
M -0.28 293 0.58 3.2
SD 0.14 0.13 0.57 0.21
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Event

Subject Event 1 Event 2 Event 3 Event 4
A 0.16 3.17 2.21 3.3
B 0.14 2.6 4.22 2.63
M 0.15 2.89 3.22 2.97
SD 0.01 0.4 1.42 0.47
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7)
ek At <E 14>, <E 16>, <2¥ 156>, <2¥ 16>3 2
A A oA Ax WEE AYHEW olulELA o7 Z+& 67.25deg, ©
Hl E20] A= 151.87deg, ©|HWIE3C A& 66.54deg, oMl E4o] A= 36.8deg® LHELR O
W, @2 B ojfd AnwEE wd ojmlELA L] o) 7+ 31.13deg, ©lHl
E24 A= 146.64deg, ol ME3 A= 96.85deg, ol MEA40| A= 47.73deg= EFSLT.
Tofs AEtehE olHlE29A d@Ak A9 of7f Zheo] B oj/fzuY & Aow
Uetst o, SdEAS FAstE o|WE3NA F @ A o7 Zto] B o7 %

ZEA Ede Ax WstE duud 9Pk A¢ FwA Zho] o]WIE]]
173.1deg, ©lMEZ2°]A  11455deg, ©JWIE3Zo|A =  13259deg, C©lHIE4o] A=
116.64deg= LSt oW, &2 Be| #wa] Zh2 o[WlEI A 176.98deg, ©|HWIED
ol A 116deg, oMl E3e| A= 167.08deg, oW EA A= 14395deg= LIELS:
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¥ 14. AAEAY Ztx W3} (F9:deg)
Event
. Event 1 Event 2 Event 3 Event 4
Subject
A 67.25 151.87 66.54 36.8
B 31.13 146.64 96.85 47.37
M 49.19 149.26 81.7 42.09
SD 25.54 3.7 21.43 7.47
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¥ 156 FHEAEAY Ztw W3}

Event

. Event 1 Event 2 Event 3 Event 4

Subject

A 173.1 114.55 132.59 116.64
B 176.98 116 167.08 143.95
M 175.04 115.28 149.83 130.3
SD 2.74 1.03 24.39 19.31
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Event
. Event 1 Event 2 Event 3 Event 4
Subject
A 147.85 162.79 12891 32.62
B 159.2 154.33 156.61 76.95
M 1563.563 158.56 142.76 79.79
SD 8.03 598 19.59 4
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(F$):deg)

SubjecEtvent Event 1 Event 2 Event 3 Event 4
A 159.24 149.96 118,15 171.81
B 167.11 123.29 125.08 164,73
M 163.16 136.63 121.62 168.27
SD 5.56 18.86 49 5
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