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#£1 O ORBRER. KER AT . B OBEE D © 7515 B onset offset
80% 90% 100%
KERER  onset (% ARfEBRE 96.63+3.9 93.25+4.1, 94.01+5.5
BrE  81.11+9.4 * 83.48+10.1 * 84.07+7.1 *
offset (%) KfkBr#H 46.31+10.7 49.32+12.6  47.00+6.1
B HE 24.69+10.1 * 32.76+4.3. * 30.65+5.5. *
duration (%) FfERE 49.67+9. 56.08+9.1  53.0746.6.
BERFE  44.0848.70  48.12+11.0 57.25+12.1
KER " BEAG  onset (% K#RER#FE 28.3916.5  24.58+8.5  26.47+8.4
BBRFE  21.30+12.5 31.66+8.4  31.41+9.5
offset (%) ARFXErR#E 86.08+8.2°  85.33+7.2  87.12+7.7,
BERF  83.13+14.5 92.21+6.0.  83.60+11.9
duration (%) AfEr#E 57.69+8.80  60.75+10.9  60.64+7.0:
B  61.83+25.8 60.55+9.5.  52.18+19.5
HENE 5 onset (% RfEBR#A 43.21+11.0 49.64+2.5  48.32+11.6
BBRFE 42524820  51.69+5.11  47.22+13.4
offset (%) ARFXEr#E 88.53+8.8  86.37+12.0  93.46+8.2
BERFE  77.30+10.8 82.44+14.5  78.15+15.4
duration (%) KB #E 43.16221.4 38.1946.7  45.15+18.9
BERFE  39.91420.9 25.61+11.8  30.92+27.5
LT i (%) RREERE  17.91+8.6, 24.74+12.7  20.52+10.3
(%) RERFE  12.22495 * 4.66+3.2 * 6.93+6.5 *
X v 7 R (s) RpeBR¥E  0.50£0.9 0.47+0.7! 0.3620.1
(s) BBrE  0.53+0.63 0.51+0.55 0.47+0.07
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iﬁff}:%ﬁ%("ls 159.3+70.6 138.4+47.0 339.0+80.9 389.4+100.5 104.4+20.7 113.6+23.6
80%
ﬁ‘é%ﬁ%‘(%) 202.1+53.8 156.8+36.1 392.5+33.6 453.6+46.1 140.2+30.4 * 155.6+30.7
5&?@‘:%%‘("/3 180.9+117.9 146.6x72.2 332.5+84.6 401.2+153.5 117.7+31.8 116.4+39.9
90%
ﬁ’ésﬁ%‘(%) 183.9+42.7 158.1+44.7 416.2+46.1 476.8+52.1 140.3+23.1 * 160.0+23.4
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ﬁ‘é%ﬁ%‘(%) 177.0£62.4 140.2+51.7 377.842.0 428.5+65.4 125.3+86.6 * 135.4+44.7

* p<0.05#%5R A VS. RIEBRA

*

*

*



mV

0.12

01

(.08

0.06

0.04

002

0.05
0.045
0.04
0.035
0.03
0.025
0.02
0.015
0.01
0.005

a0 100 ] a0 100
(%a) (¥}

7 ORBRIEC & R SR O LU OE
FEVTRBRE . AIIRRBREOHEX T -2 2R L TN5,
IKEEBITTILHEDN L Z > T HHIf 2R LT D

-10-



ZE8

ARHFFEIL, 7 B — Wk DF v 7 BWED FRFHIEEN 2 M8 L, 1) Bk RBRE I ARRBRE 12 T
RBRIELf & RIBR ZHAH O ILUHERFF 23 2 & | 2) BIARERE O KREREFEE OA oty F &4 7
oy MR, RRRERE & L TRWZ & 3) B D HERIFICB W T, THRANEE) ¥ — %
KRR E & BRI E OMBE T LW Z ER LN T,

FIEARTEBY X2 — AT RBREAR BT R SRR & i LT, s Eh A > MR
PABICEL, HiEEh A 7y MBS AERICE o7z, KEREf T 2 BEfHcH Y. ZOERIX
fe RS il & IRBEREIH R CTh D, BIKRERE O KIRE A OFTEEIA & v M, BBIEAE i Lia
D HHIRIZIT < | F TR O KBRS O B XIE B AN B Rl A3 2. 2 His I, s BE B b 4 o
ECRABIZ R D RERUTIE VY, —, RERBRE OKRERER, OFEE At v M, BRI £
STWHHETH Y, BERIE S D KB 20 2 2 HmE, REBEE S £ 28 A i R AE IS 28 5 R A
STV, FAd 2 A, RBRTE A I BB S I3 RIS I A ic . Bk SR CIIm I R &=
IER LTS LB B, REREM OER BB & RIRBRE TR D Z LB EnT,
KBRZIEGICB WX, IEBOA vy b ATy MRERICHIH L~V CHRERZITED b
Mol TRICE > THENZGE LN DIE, B2 THIZHH TATHIM CTH S, IxBIEE il & B
BIEfifRENIERF CH Y | Tz, KEREMICHD L~V TENRED b0t LI,

ABFFRIZ I T, S TRBRERG, RER A, 36 X OWERER OEE <% — 138k L
ST, ¥y 7 HER, EERMENELRDICONTHEICEL rolz, DF 1, EHOHS EILE
{lgofebBE2bID, L L s, BMEAEEICFHMTHERERZITED O, F-4H
OENMEDFERII 22 E i & ERIFRITZL L) oTz, Ehipzx, v 7 OEEZZLSE DRI
RS 72 E By S & — o IR B S Y — o B B L S E R VRIS 20k E S & > TV D Z E DR S
72

ABFFRIZ I T, RERELR) & KRB BEA 0 JGHERE 23 3R T OIS IB VT, BkRRE
PARARERE & Ll U CH B o T, B & 35U O LG, BRI 72 23 IR, 0% 97
B L TS Z LD, HEBHEONT LY TEER ETRINTHNS (Osu et al., 2002, Lay et
al., 2002), £/, R0 v THEXHED N7~ —IL N7 LARMKERE &g LT, BRI FRE
5 & A i O ILILAERFR AN E O Z & SRIE STV D (Fujii et al., 2009), BvkiRBRE X, EHO
N L—= 2 L0 B &SR OTRE 2 ISR T, 7 m— Lk F v 7 BRI LT
AEEI 21T > TV D ATREMEAS R S v 7c, F7o. REREAN & KRBR B O LR ZR D 6 1172 1]
T, REREFGIEE A A 772y b, KIRZEGHAA >y 2l AW Tho7To, Tz, R
TRERE DSRIRE T O A 7 & > MRERIDSEWZ &2, LIHEREI N R W Z ST B LT vz 5,

-11-



F72. AFRICEBWT, RREBREDSRERE & il U<, REEE i & B AEENGEINE o
7203, REBEBREITILIE 21T 9 T L > THEIORT 4 7R3 A2 mO TV Z ENRIKTH 5 D0
H LivZeuy,

HEF

AT DRI LR A IS % Uiz, IEIEA LA 2K — - BRIV < R L L %,
Eio, WEICSHAEBY E LB 08 EBIEY LOREH L LFET, 3510, KRO%
WIC T - SBYE AR E LA MR, BRI, TRPECIR, KW
KEFATIERIC L L 0 B L %5,

Aoki, T., Furuya, S., Kinoshita, H. Finger-tapping ability in male and female pianists and nonmusician
controls. Motor Control 9 (2005), 23-39.

Berger, M.A.M., de Groot, G. and Hollander, A.P. Hydrodynamic drag and lift forces on human hand/arm
models. Journal of B iomechanics, 28 (1995), 125+ 133.

Caty, V, Aujouannet, Y, Hintzy, F, Bonifazi, M, Clarys, JP, and Rouard, AH. Wrist stabilisation and
forearm muscle coactivation during freestyle swimming. Journal of Electromyographyamekiology 17 (2007),

285-291.

Craig, A.B., Skehan, P.L., Pawelczyk, J.A., Boomer, W.L. Velocity, stroke rate, and distance per stroke during elite
swimming competition. Med Sci Spots Exerc 17 (1985) 625-634.

Deschodt VJ, Arsac LM, Rouard AH. Relative contribution of arms and legs in humans to propulsion in 25
m sprint frontcrawl swimming. Eur J Appl Physiol 80 (1999) 192-199

Fujii S, Oda S. Tapping speed asymmetry in drummers for single-hand tapping with a stick. Percept Mot Skills103
(2006) 265-72.

Fujii S, Kudo K, Ohtsuki T, Oda S. Tapping performance and underlying wrist muscle activity of non-drummers,
drummers, and the world’s fastest drummer. Neurosci Lett 459 (2009) 69-73.

R Osu, D.W. Franklin, H. Kato, H. Gomi, K. Domen, T. Yoshioka, M. Kawato, Short- and long-term changes in
joint co-contraction associated with motor learning as revealed from surface EMG, J. Neurophysiol. 88 (2002)
991-1004.

Kudo K, Ohtsuki T. Functional modification of agonist-antagonist electromyographic activity for rapid movement
inhibition. Exp Brain Res 122 (1998) 23-30

Payton, C.J. and Bar tlett, R.M. Estimating propaldorces in swimming from three-dimensional kinematic data.

-12-



Jour nal of Sports Sciences 13(1995) 447+ 454,

B.S. Lay,W.A. Sparrow, K.M. Hughes, N.J. O'Dwyer,abtice effects on coordination and control, metabolic
energy expenditure, and muscle activation, Hum. Mov. Sci 21 (2002) 807-830.

Sanders RH. Kinematics, coordination, variability, and biological noise in the prone flutter kick at different levels
of a “learn-to-swim” programme. J Sports Sci 25 (2007) 213-227.

Yanai T. Rotational effect of buoyancy in front ctadoes it reallycause the legs to sink? J Biomechanics 34

(2001) 235-243

-13-



