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The Kinematic Analysis of Butterfly Action in Swimming

Ryu, Jae-sik
Advisor : Prof. Lee, kyung-IL, Ph.D.
Major in Physical Education

Graduate School of Education, Chosun University

This study tried to secure the quantitative data through the kinematical
analysis for the arm movement during swimming, and to find out the efficient
type for each movement of the superior and inferior swimmers.

The conclusion of this study is as follows.
A. Displacement of Fingertips

The superior swimmer has the traces of under-water actions without
unnecessary movements and gets into the gliding action as soon as he enters
the water, resulting in the minimization of the gliding actions, while the inferior
swimmer has too long gliding action or performs too many unnecessary
movement in the water.

B. Displacement of Wrists and Elbow s

The angles between fore arm and upper arm of the superior and inferior
swimmers had large difference even from the gliding action, where the inferior
swimmer held and drew the water with smaller angle, while, on the contrary,
the superior swimmer drew the water with large angle.

C. velocity of the Fingertips

For the position change of wrist and elbow of the superior and inferior
swimmers, the elbow of the superior swimmer had no case that the elbow was
drawn back first, while the inferior swimmer drew back the elbow at the same
time when he entered the water.



D. Velocity in Angles of the Elbow Joints

The hand tip’s velocity of the inferior swimmer was faster than that of the
superior swimmer. Since the elbow of the inferior swimmer was drawn back
first, he had faster velocity of hand tip than the superior swimmer who raised
the elbow did.

E. Velocity Angular Velocity of the Elbow Joints
The variation in angular velocity of the elbow joints of the good swimmers
quickly shifted the angular velocity of the forearms and upper arms in the

curving part connecting from the gliding actions to the catch actions and in the
start of the pulling part.
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AT AF ddAE KA 945 T 44 15y 49E WAos &
gow, A7 WA 54 £M-14 2
EM-1 A7 HAA 54
o 7] &5 HAuzls AFAH 4 ol
(cm) (kg) (£) ) (A)
LS Y 175 58 29 4 18
1Y, ] 160 58 31 5 17
Y, S, ] 165 54 33 3 17
L, H, ] 165 52 38 1 17

B A g 9L 3AY AAEAS H8 209 emmyAE HAFY Jhd

Mo 2% 94 LEDE AAa 3, wAS wa Ho|xo
I

=51

m-2 2944 2 &4 24

A9 717 2497 Az 3}
g Ay 74 VX2000 sony (Y )

TARE 2M x 2M x 1M gk =
Light Emited Diod Silk-8555 =T

Soft ware Kwon 3D g =
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32
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Wl gt #9 £ %= 60Frame/sec® sl o,
Shutte speed+ 1/2000% = A A 3} 9t}

Fdeo] A= Rty AAR 3Ad 3 FxE AE] A8, JEA

=

¥
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C. A=At
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—
ol
e
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= AT A Hxster #F o] HAxI=



A3 (2004)7F Mg kwon 3D Motion Analysis package version 3.1

program= AF&39 3. BAEH ®WHAdEY A=AHIUE Hded MS Excell(2002)

program= A}-& 3} o}

1. A Hxstet A B34 TAHAHY A%

AA B2 MATAES A2 AZ2" ZA(rigid body)e] 72 A]2~®(Linked
system)> 13719 A #HAHo = Aottt JARDS FAH= FEY A
o MAX ¥ M-33 2o, AARZEY FATAAAA gk QA A A= (body

#FEsh= A4 #Axshet AdARHE FAH] HxE =
A #AEse F 130Y SAHS 5H vbEsto] # x5 5

st om, #Ade FA 9 (Winter, 1979)&= otele} 22 A= 738 3%
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S(t)= Cg‘t3 + CQ"E2 + Cirt+Cp @
t=T - X;, Xi < T < Xig

Cs, Co, Cy, Cot =28kl 5 32k =& 8l g SoA mEAsFe 442 o
=3 #Zol st

S(t) = Catg + Cortz + Crot + Co o] 2 Z S(H)e] dak mE S (e S,(t) = 3Csts
+ 2Cot + Cr 7F HH, t = T-X;o] 22 S(X;) = Clo] #v} S(H)<] 23 vl S,(t)
£ S,() = 6Cst + 2C, o]BR S(X)= 2C7F ©oh waks W wWE X9 R

Ci, A& =s 2C7 At
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A7 pullsAHe WET. 2o pushEAel ] $AYe #YE o] F Aow
ek
E V-1 &E9 A

unit : m
R FINGER L. FINGER
2 F o A
X y z X y z
A 0.74 0.20 092 0.46 0.10 093
GD
B 0.83 157 0.9 040 1.60 0.90
o A 0.84 0.36 0.87 0.36 0.26 091
T CT
B 0.90 1.69 0.90 0.33 1.72 0.90
A 112 0.29 0.66 0.13 0.16 0.70
Py PL
T B 1.02 1.76 0.72 0.17 191 0.71
A 0.84 0.07 0.69 051 0.12 0.66
PS
B 083 193 0.42 0.30 1.83 0.46
C 0.46 1.79 0.73 011 1.93 0.70
GD
D 0.46 1.27 0.88 042 1.26 0.88
ol C 0.54 188 0.66 0.09 2.09 0.64
CT
. D 0.48 1.38 0.81 0.34 1.26 0.80
o
C 0.64 1.80 0.59 -0.09 217 050
PL
% D 047 1.35 0.60 0.37 1.28 0.60
C 0.35 1.92 0.40 0.15 2.01 043
PS
D 049 1.16 0.44 0.35 1.08 0.41
M 0.62 121 0.87 0.35 122 0.85
GD
SD 0.19 0.70 0.10 0.16 0.80 0.10
A M 0.69 1.32 0.81 0.28 1.33 0.81
= CT
SD 0.21 0.68 0.11 0.13 0.79 0.13
M 0.81 1.30 0.64 0.15 1.38 0.63
A PL
SD 0.31 0.70 0.06 0.19 0.90 0.10
M 0.63 127 0.49 0.33 1.26 0.49
PS
SD 0.25 0.88 0.14 0.15 0.86 0.12

¥ GD : glide CT : catch PL : pull PS : push

r
&

T BY EEHAWE HE gk, glides s Al 2E% 0.84m, 9% 0.40m,



catch® % Al £EZ 090m, 9% 0.33m, pull#2 A 2% 1.02m, 9% 0.17m,

MRS Co EEAANRY BEGS, glideFH A LEE

Py

SEE EEYN 9FEEY catch® 2 pulls 2o £E9 wEo| o]Fx HE3t

Bhuton, o= 3o dHo] gA FolM =& = FWd =5 BU= =

sub A m sub B

1.2 1.2

1 1 ot
08 ,0"./ W 0.8 M \ ‘.‘,,0“
06 —— RFNGER 06 Pt —— RFNGER
’ —=— LFINGER ’ —=— L.FINGER
0.4 | uuy | 0.4 ey
02t w 0.2 U
Frare Frame
o Lo o L,
— I OO M M~ — I OO M N~ — DO MM~ — W00 MIMN~ — W10
- — N N NN MO ™M — — N NN OMOMm S S
a9 V-1 &89 9SS, F - 9)
m sub C m sub D
0.7 0.8
0.6 .
05 |t N 06
0.4 AN .
0'3 oo’ 0.4
0'2 —— R.FINGER 00 | —— R.FINGER
07 [anmn " | . | FANGER “F \h"'"-"'h. “,"" —=— LFINGER
O \\\\\m\\\\\\\\\\\\\\_ﬁ"\.\ Ll O L L P LU LSS
01 T~ o S o e @ o o [P BIB b o R
0.2 Frare Frame
03 0.4

99 V-2 89 9ARHONSE, F - 3)
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0.37m, push® 2} A 22% 049m, 9% 0.35m= Y E%T.

0.42m, catch

A e

]

N

—

252 M7k Al

4

o

o w
FAS wol

_‘~OL
o
W

4

4

=)

oy

A pr

el =
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W

4 W
=

N

W ®

of

Mroar

%0

<o

- B

sz A
nE

!

0.43m
0.40m
0.30m
0.42m

0.40m
0.36m
0.29m
0.33m

0.28m
0.49m
0.35m
0.62m

A
7

x
4
o

A+
T
s
o

A+
T
A+
o

A
7!

A
4
o

B

o~
T

A
1l

]

o
T

0.33m, 0.42m=

R

.

AR BEol A 2Fo] 7k @Al LHERSE T

$5 4155k W]

Z3l Q& oA (0.40m, 0.43m,

R

0.29m, 0.30m, ¥l 4 D

L

] 2] W 5}ol] A

3} 9l% o)
0.36m, 0.40m, H] A4 C

.

R

4

A A9l 0.28me] 2w

Fakel, %

o

(X)ell

}
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e g% V-5 67 2

X V-3 &55 2HEA A3
unit ! m
R WRIST R ELBOW L WRIST L. ELBOW
25 @ 7
X y z X y z X y z x y z

A 077 010 091 079 -014 08 048 004 091 054 026 090

GD
B 0.81 153 092 08l 126 09 045 150 08 046 109 0.8
A 084 024 08 08 010 08 039 018 091 047 -011 089

o CT
B 086 163 08 080 132 08 038 165 08 046 135 082
A 110 026 069 09 006 084 017 016 074 031 011 085

- PL
B 097 168 073 087 151 076 024 175 074 036 156 078
A 087 008 073 093 002 090 050 010 071 044 009 087

PS
B 085 181 053 089 163 070 032 174 05 029 164 071
C 046 174 074 044 147 077 013 180 070 016 159 071

GD
D 049 117 08 054 091 071 037 L13 080 029 090 072
C 051 184 067 048 157 070 01l 199 064 012 172 061

H T
D 052 122 076 057 101 071 031 119 075 029 09 0.0

o
o

C 062 177 062 055 160 068 004 209 054 008 180 064

- PL
D 052 125 063 062 096 070 032 120 062 024 100 071
C 041 18 047 057 167 061 012 204 047 001 201 056

PS
D 053 107 053 062 093 073 031 106 051 023 098 070
M 0071 001 032 046 -010 019 020 135 031 009 271 020

GD
SD 072 18 054 059 166 070 029 106 059 067 225 071
M 064 148 011 039 136 009 -060 08 045 023 117 030

A CT
SD 026 076 070 020 035 071 112 102 036 057 037 041
M 033 08 008 051 134 037 024 123 -039 -020 033 028

A PL
SD 059 154 08 019 09 047 060 061 112 043 239 049
M -020 -011 041 007 100 039 068 043 016 026 L1l 033

PS
SD 095 18 047 061 048 048 063 136 08 034 070 073

¥ GD : glide CT : catch PL : pull PS : push
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catchs 23} pulls 2, pushd 2t Al EE5AEY FwAHA7 W14 FHow
WA= f@Aol & AV A BATY. FAFTE FTAAM B AV & 9 E5E
o ZEA7E WA o s wAE A4 ofbF o F2 & AVl =S5 Ad=

A4 2Ea, SR ME B A7) WA ehec

m sub A m sub B
12 12
1 j:%mmw 1
08 lew —+— RWRIST 08 %& —— RWRIST
06 —=—R.ELBOW 06 —=— R.ELBOW
: ssttn, | |~ LWRIST ' —— LWRIST
0.4 - R “x L.ELBOW 0.4 %T&W L.ELBOW
02 | 02 | )
Frame
O T Y A A B A FrarTE 0 LLLL L Pl
— I OO M M~ — 1O OO M N~ — DO MO MN~N—WO O MMN— 0
- — N NN NN MO ™M — — NN AN M,
a9 V-3 €53 2EAY dAEI (&5, F - $)
m sub C m sub D
0.7 0.8
05 i 0.6
0.4 \"“ ——RWRIST 04 —— RWRIST
0.3 —=— RELBOW : —=— RELBOW
0.2 —+— LWRIST —— LWRIST
0.1 Hititage.. Vi L.ELBOW LELBOW
O ‘J_‘_‘_‘_AJ_%M‘_CLA,LJ_LI_L
‘0-1F¢'\~—~—-—%‘cﬂ£5vﬁm Frame
0.2
I N4 &5 22X JAHEgM -5, F - ¢)

S A9 &5y A9 AW HIT L, glideF 3 A LEEEE
0.77m, Z# A 0.79m, 9%<E 048m, Zw A 054m, catch®2 Al LE2&EE
0.84m, I+ A 0.85m, 9&<£E 039m, E#x 047m, pulle? A L EXEEL
1.10m, ZTH#HA 099m, 9&<L£% 017m, ZH X 03lm, push® 2 A L 2&sz

0.87m, ZwA 093m, 9%FEH 0.50m, 5 A 044m= W EFSE

Rzl B x7}b 2kl A B, glides 258 catch, pulls27bA] 43,
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m sub A m sub B
1 1
0.8 0.8
—— R.WRIST —— RWRIST
06 —+— RELBOW 06 —=— RELBOW
0.4 —— LWRIST 04 —— LWRIST
L.ELBOW L.ELBOW
0.2 0.2
O ] I I A B A FfaITB O LLLL L e bl FraITe
— 0 O M N~ - 10 O M N~ — OO MMN—WOLO MmN~ W0
- — NN AN AN O™ — — NN AN M <
7Y V-5 €53 BEA 4AN($F, £7)
m sub C m sub D
0.8 1
07
06 08
’ ——R.WRIST ot A —— RWRIST
0.5 0.6 "
04 —=— R.ELBOW —=— RELBOW
0'3 —— L.WRIST 04 —— LWRIST
: L.ELBOW L.ELBOW
8‘12 02
O ] I v Frarre 0 LU L L L L FrarTE
< N O MO O AN W oo — < — 0O AN OO MONTST — ©
- — — — N N N O™ — AN AN T WO W OOM~MN
a9 V-6 €53 ZRHX 9 HAE3M 5, +34)
SN Be) ema BEA) ARt PARLS glideFH A LEHEE I

2o A 0.8lm, 9&8<£5 045m, ZH % 046m, catchs 2 A L EZEE (0.86m,

ZHA 0.80m, 9&£E 0.38m, ZH A 046m, pulls2F A S 2&EE (097m, T F
2 0.87m, ¥9Z%<£E 0.24m, TF A 0.36m, push¥s 2z A] L E&£E (0.85m, T H
0.89m, ¥99& <5 0.32m, ZH A 0.29m=Z YEFS

A Be LE8E5ESY FwX7E dA wAE FHS catches 2ol A 0.06m,
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pull’E2Hel A 010mz £Zweh BEA7 94 wad Aow eson, pushs
Ao Ve A%ERs
1)

ZuAs AdHer E5EY TEAV =22 AR e 2" V-3 A d

oA 0.04mE £%o] FEX R WA Fuow wz
g ARt Fuxo A o] Aa, &85 $AYE Ao r A e
1)
AN

H 544 Co &53 ZwA o AXWHste] Fghs, glides s A 8% &
E 0.46m, T % 0.44m, 9%<£5 0.13m, ZH 32 0.16m, catch® % A S E2&LL
0.5Im, Zwx 048m, ¥Z% =5 0.1lm, Zw A 0.12m, pullsz Al LEHES
0.62m, T = 055m, ¥&£E -0.04m, Z# X 0.08m, push®F A L E&ER
0.41m, ZwA 057m, 9&FES 0.12m, ZEA 0.0Im=E HEF5)

catch® 27 pullz 2o Al QLEX£ESHT S EHDwX7F WA Fro=z izl
AHE 2 AVE g Aoz Yeut. 9% catchs 2ol A] 0.08m, 2
Hup =2 AN =& Fol, pulls A7HA AAE Aow yEwton, 29 V-4

A8hA g, wol &5

2
>
2
S‘i
o
-
[-4>~
Bl
2
=
:oé
i)
o
ﬁn]
o
o
»
juiss
L
b
N[
i)
e

ooE Aow B o A5l #ol, catchB 43} pull’Eae] AHA7E A el

(<

H A5 De &5 Fx YAHste] Hgto] glides 2 Al LEE%E
E 049m, ZTH A 054m, 924EE 0.37m, TEXA 0.29m, catchT 3 A QL E&EE
052m, Z¥x 057m, 9&£E 03lm, Z¥X 029m, pulszd A LE&EE

0
052m, ZH A 0.62m, 9ZF<£E 0.32m, ZH A 0.24m, pushT 2z A L2&&E

053m, Z# % 0.62m, Y9&L£E 03lm, ZH A 0.23m=E U EFRET

o
iz}
rlr
poy
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< CT
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M 063 127 049 0.33 126 0.49
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