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ABSTRACT

The difference analysis of kinematic variable and
muscle activity on sail up according to skill degree in

windsurfing

Kim Chang—Min
Advisor : Prof. Kyung—Il Lee Ph.D.
Major in Physical Education,

Graduate School of Chosun University

This study was to do a comparative analysis on kinematic differences
and differences in muscle activity between the skilled and the unskilled
in windsurfing sail up actions and to present the basic theory of the sail
up actions. For this, it was conducted targeting 3 killed people with
more than 3 years of experience and 3 unskilled people with less than
1 vyear of experience. The video experiment was analyzed through
Kwon3D XP after shooting it by 30frame/s with 4 cameras, EMG
measured the muscle activity of the straight muscle of thigh,
gastrocnemius, erector spinae muscules using Telemyo 2400T. The
results of the comparative analysis on the data measured in this

experiment obtained the following conclusions.

First, in sail up actions, skilled people did them as their knee angle
was increasing in order of E1—-E2—E without changes in the knee angle,
on the other hand, unskilled people showed inefficient movement in

order of E1-E3—E2.
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Second, in sail up actions, skilled people performed them by
minimizing the back angle variation in the state of extending the waist.

Third, in sail up actions, skilled people set up the mast safely taking a
long time after the boom end.

Fourth, skilled people did sail up actions by lessening the back angle.

Fifth, in sail up actions, for skilled people, the muscle activity of the
right gastrocnemius appeared high.

Sixth, in sail up actions, skilled people showed the high muscle
activity of the straight muscle of thigh.

Seventh, in sail up actions, the muscle activity of erector spinae
muscules showed differences in E2, skilled people showed the high

muscle activity.
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sec, phase 2% 0.87%0.1sec, total 3.73%£0.3 sec® UYEI oW, <A}
1%+  phasel 2.34%£0.13 sec phase2+ 1.35%0.16 sec total
+0.28 sec® YEFRT].
<% 953 gol MEAA TE} SUATEY RaAZ WEHFFE
b Ays Bylon, Hlsda 2159 4§ phase 1oA SHEA IFH
o

UERW WFAE | phase2d A& SHEARY HS AQAHS
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422 AEE
GeEd we A=AT AU Fhe B2 ALE W ol < 6>,
<219 1053 2o,
%6 F2 zZtEro] wWol x}o unit : deg/s
¥ <Ql El E2 E3
W] %) 5.10 8.53 ~7.56
B 222 1.55 ~0.83 1.84
) %e s 1.41 1.94 16.59
M=SD 2.68+2.82 3.214.80 3.6+12.17
Zeix) 14.72 ~12.36 7.6
Zeix)2 48.59 5.69 5.07
23 7.51 19.97 17.66
M=SD 23.60£13.9 4.4%13.22 10.1+£5.43
P
30 -
—
=l ——n R
= === R
a L
1
sige

] o

ElolA 2.68+2.82 deg/s, E2+
E1&

<} 6>¥ o] H|xHA 17 FEASEEE
3.244.80 degls, E3 3.6+12.17 deg/s® YEEOH,
23.60+13.9 deg/s, E2%& 4.4+13.22 deg/s, E3 10.1+5.43 deg/s & eI

Sz OEE
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SdEo wWE A=A Ad o w29 7 &R Wl Aole <iE 7>,
<Id¥ 11>% o
X 7. 388 ZHEEe] Wl Aol unit : deg/s

# <l El E2 E3
EIEpAR] 5.77 —20.51 21.61
H) 2 )2 ~5.92 ~17.69 0,28
B PAL —2.28 ~14.09 31.08
M=+SD —0.845.98 ~17.4%3.21 26.3£6.69
ez} 24.08 30.56 2.38
221 2)2 40.11 14.87 8.63
Z=e 713 15.57 19.67 31.11
M=+SD 26.5+10.17 21.746.56 14.0£12.33

.

-

S

108 ——u| B}

. ] —-—=2xt

E E2 E3

e |

=)

i)

a9 11, g Z4Eee] W]l Ao
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<¥ 7>3 o] H|&Hx 189 FEEE EldlA —0.845.98 deg/s,
E2E —17.4 +3.21 deg/s, E3 26.3£6.69 deg/s® UElPow, Z%#Hx 1§
€ E1& 26.5+10.17 deg/s, E2% 21.7+6.56 deg/s, E3 14.0+12.33
deg/so & UJEFSLT]

<I¥ 11>3 o] HsEdx 252 24 AHE Z&ee 2 HstE Belon,

B2l A e =452 7F debgt old whe SEAtaFel s EloA =2

il

.
4455 ngov, NAEE 24&E0} gastt 39S ebdth

[

I
-

!

¥ 8. H[EZ FAT x}o] unit : %
W Q2% 4 %

El E2 E3 El E2 E3
H] &7t 23.7 24.8 419 11.8 35.2 32.6
H]<A7)2 115 25.0 11.7 74 52.1 20.3
H| 3 2}3 7.1 280 45.8 6.8 61.2 65.3

M#SD 141486  259+179  331%1866 | 861273  495+1319  39.4423.25
e 10.7 38.1 485 14.7 5.0 5.8
R 17.2 72.9 28.7 13.7 17.7 53.4
Z#)3 35.4 386 344 28.6 100 33.1

M#SD 21141045 49841628  37.24832 | 19.046.80  409+4211  30.7£19.50
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<IE 8>3} o] H|&HA I1FY QEZXE HEZ ZIALEE EloA 14.1+
8.6%, E2% 25.9+1.79%, E3% 33.1+18.66%% YElwow, LHz 1FS
E12 21.1£10.45%, E2+ 49.8+£16.28%, E3+ 37.2£8.32% ©.2 e

Hl#Ezt 289 9% HjEZ 284 EE EloA] 8.6+2.73%, E2& 495+
13.19%, E3% 39.4+23.25%% YEl o™, ¥z 1HS E1219.0+£6.80%,
E2+& 40.9442.11, E3E 30.7£19.50% 2 & Y E}RT]

F 9. EAT FAL Ao unit : %
2EZ 4 %

El E2 E3 El E2 E3
Hlsezi 34.6 35.2 316 22.8 29.3 35.8
Hl&#z2 24.9 56.6 80.0 21.6 23.4 22.4
H|&RA]3 26.4 215 17.1 10.7 14.7 55.3
M+SD 2864522  37.7+17.69  429+32.93 | 18.346.66  224+7.34  37.8416.54
ZE 6.2 75.9 15.7 79 97.3 45.8
272 66.5 39.0 37.6 35.8 4.1 1.7
273 137 70.8 432 21.6 4.7 47.2
M+SD 28.8426.83  61.9416.32  321+11.86 | 23741170 48743815  31.5421.12

<E 9>3 o] HxEA w9 LER dHEAL LZAHEE ElCdA
28.6£5.22%, E2% 37.7+£17.69%, E3% 42.9£32.93% 2 Yelgon, ¢
2 aFS E12 28.8+26.83%, E2+ 61.9+16.32%, E3+ 32.1+11.86%
O % bR

H @z 289 9% gEds 238 5E Elo A 18.3+6.66%, E2x=
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22.4+7.34%, E3+ 37.8+£16.54% 2 UEWoW, =d€zx 15 El1e
23.7£11.70%, E2¥ 48.7438.15%, E3+ 31.5+21.12% % & }E}yI}

E 10, HF71HT SR Aol unit © %
LEE 4 %
El E2 E3 El E2 E3
Hl & k] 487 46.5 33.3 46.6 455 45.5
H] & 212 24.3 42.1 81.1 36.7 45.6 70.9
Hl & 213 48.6 54.4 36.6 37.4 64.6 48.6

M=£SD 40.5+14.05  47.6%£6.23  50.3%26.69 | 40.2£5.52  51.9£10.99 55%13.85

S| 44.1 75.0 65.9 26.0 52.0 66.4
A2 45.6 20.2 45.1 53.1 50.0 47.1
<R3 13.7 70.8 43.2 27.6 44.7 47.2

M=£SD 28.8+26.83  61.9+£16.32  32.1%£11.86 | 23.7£11.70  48.7£38.15  31.5+21.12

<E 10>3} o] H&xEA IF9 LEH 7He 28 EE ElddA

2
i

40.5+ 14.05%, E2%& 47.616.23%, E3+50.31£26.69% = UEltoH
88 E1S 28.8+% 26.83%
o8 et

H<#H2 289 9% gygdad 24 5E EloA 40.2+5.52%, E2&
51.9410.99%, E3+ 55+13.85% % uYEWon, £#HA 25L& El1e
23.7£11.70%, E2+E48.7+38.15%, E3E 31.5+21.12% 2% e}

, E2+= 61.9%£16.32%, E3+ 32.1+x11.86%
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