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g
o

2
[e3

o,
I
I

=
n
g,

T,
2,

I

iy

rlo

o

ot

b

I8

o

g0

o

>,

X

W
(@]
(@]
=
2
5
o
EE
omlmﬂ
=)
iy
W
of ok
o
S =N
&My
o N‘n:
z = T
R ) >

ko T do 1 b Q
ol N
- -

o
")
o
—~
jab)
o
=
c
3
S
E.
=
.
=)
@,
olf tio
18 o
i o X nq
2 gy~ oy

T
o

S E)
< &
roh
Ev)

i

A r
2%

> -

o) dalNE WA E
o dEpte eEed
A48 Edold ol
A7 el )
2 AsEY WA s

CEDEE

j‘:_l‘
18
QL
=
e o, s
N,
x, ol
=4y

=,

oo N fo

DLt
12 o
[e3

o e

1

2

P
)
T

i
it
3O B% o ot S T O mx W b Im ofi 2 I -

non

2o
2y

it

VRN

2

Y o

m{n E\

tlo

= 5
. T.?: (o

o

HU HU

NI

BNerR

B
=

A

Ipr
ry
5

o> flo
Ipr

)

o
R
2

2 E
®© 24 O

e
S

g

@
oL
<
29
W
ujrt
Lo,
>
=
B
)

ro,
o
12 =
o
oX
o
-
ol
)
(@]
—
L)
I
s
=)
2

ol
4 o

Ho

Foyo

BIOR U e
ﬂ(2“
3
1
0

offt

g

r> o MT
=
rJ

k2 Lo

fo N o
9,

A o
>
>
N
o
£

DO
o
—_

&N
olr
o
—=oNE 18
[>
fm
o)

¥ d

B
o
=
Ak
DO
o
—
=

fjn

> o
re

b=
=

=
H
éO{NT—F—'_U
o

& AN 3] t

K<

o

N

Jr ry
L T

2L
0

o> fio
O o
=
=2
X
i
ol
oy
o
—
=

)
o
t
1o
s R
H=AON

J
rlo

o oM.
N
ofN
2,
2
s
il
-
p
i
ful
A
rr
M
offl
1%
)
-0,

[¢

B O
o
=
S~
>,
>
v
—¥>
n
1o,
>,
2
3
o
>

[e]
-

off rE rR mn L AN M o> 10 ko Sy ®
ok
2
ot T
(e}
O

1 o 4
tlo M i
ol 1%
o

N
-

e
ol
i,
re
4
g
o,
N
i
S,
—
Sl

O Als ¥ H & thE FEAEZ FROAN &

qAE 1960d7E FFHAFE dde=m AL

(motion analysis)< dAlste] A5 o] FFH

ol AT E 43149 (Bangsho et al., 2006; Stolen

et al., 2005; Hoff et al., 2002), A 2

< vhdstet 7ol en, o] g 2ol

o PFe B LFFAH A= vkt
o

o
(o]

A 715% nldasbed F88ttn Bastgth(A
%, 2007: Reilly & Thomas, 1976).

gy 2 A HleE S E SR A
= W A7) F olE A, A7, duA &

2 g A (Eet, Ho)E vuedste =g
S0 e oA FAzRag 488 A9 1x
ARE AFEr 240 st

a7
1L}

B oAt ket Al 20139 SR -
o Hl=vl" TR M4 3202 MYt A4
& %9 HEoR TRAALH FeASE 20139
M gAo] 47 o], BEdee 22 & us 434
Aol gle ez FEaITh & Aol g wj=d
9§ A5 A8 54 & D9 A
E 1. dFoiaxtel A EF M+SD

B A% Az o] e
- (cm) (kg) (years) (years)

¢ 17587 67.00 16.50 7.75
=t (n=8) £3.39 +3.58 +0.92  £0.70

(n=16) wes 1785 67.75 16.75  7.50
=8) +450 462 046 +0.75

$4  166.50 56.75 16.62 8.12
o (n=8) *3.70 +3.88 +0.91 +1.80

(n=16) wjex 16687 58.12 16.62  7.62
=8) 397 +6.17 051  +1.06




f.‘—ﬁ](polar system Finland) ¢t YHEA (Yamax
SW200 DIGI-walker pedometer, USA)E 283
Al O}Oﬂﬁ} e Tl AFAE7E APstr] Sl
FUHE-E ArEe] U3 84 aestd A719e]
v =3 § Oi el 47178 A ol BAgle] A5AY
o2 BA(168=32%)< 27t 3MEA st s o}
Aok 7 AE Atole] FAAHE 2702 Algkelgtt
AT A EE ) AsHEATFLed ozl 4 o
dom 7 AEM olF A, A7AIRE, AR AR
2 A (E T, Ho)E S

¥ AREE BERAE
B 2AA(Casio, Japan)E O] &atel SA et
azlal oleAe] % oellvA] aRF2 AR} sjeld #
BAIZ] THEA|(Yamax SW200 DIGI-walker pedometer,
USA)E o] &3te] 7t MEHZ Aitete] AFZAT}o] &
ottt =3 Aues s faiA Aur
(polar system, Finland) 7hell A734HE 72 AlA
S A8 & F EFAASE dgEf FAlE Lo
A A ARE E8stol 4 AEYE a3 A4
TE 54 0} ‘3} Az ande] 39e wEAd
BA7VA7E A7V EAM A7} o 1 3 54
2247104*1 = J A48 g dEle ﬂﬁo}‘/} Hj=x]
Zo| e AH o e 29
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X2Aa|

2 AT ozl A5 5L A7 54
A B 22339l spss 18.0% o] &dte] 7

o Hit 9 EFAAE AESAT. SAWAES] F
vth AEY Ao] 2 A52EEHE A S8 7t
EZAdra]o] o] A EEM (repeated measurs ANOVA)
& °] ek o £ 0=.052 3%
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MEY 01372 Hlu

HETE A5 AEE
(£ 2)% 2t ”ZP —c’r—rL-r 1M E-0.70km,
24 E-0.75km, 3ME-0.70km, % 2.15km, 31
0.72km/set; ¥4 A4 1HE-0.54km, 2HE-
0.72km, 3AE-0.69km, % 2.15km, B 0.72km/set)
© 5 A7 Bl A vl 7 AEYE o B
o]l 5A (1ME-23.6%, 2ME-4.8%, 3HME-2.4%)
=2 ‘JrE}”l W o 2p A (A 1A E0.54km, 2

AE kIn 3HE 0.41km, % 1.45km, 0.48km/set):
H] S-A 4 l*ﬂE 0.63km, 2ME 0.70km, 34E
O.68km % 2.01km. 0.67km/set)= H]--FA 7}

4] H]OH H 2L o]FAZ (14 E-18.0%, 24
E-40.0%, 3ME-66.6%)F UYEFATE. o|dEAEA
A7 ks AE(001), MEXSHE(.012), At
AE(.001), 55(.007), MExG5H(.001)A FA
HoR folg Z}"] ettt A5 a-g g EH‘}
AT A AT THES 2H B0 A B $-

M7t o8t S7ke A2 e, @Z}L—’F‘:
HES} 3AHEA 557} ZHagt Aoz Vet

o5 Wzl Aol

MEY Z7IAIZH Hl

Hj =R E

SEESE
(F 33 2. A dAge %* #(MﬂE 12.4%
2HE 12.0%, 3AE 13.8%, & 38.2%8: 12.7%/4

E)7} vl *#(wé 10. of 2xﬂE 13.7%, 34
E 12.8%, % 36.5%, 12.28/AE)q Hlg 4 A=
Wy g 7571/% 1AE-18.8%, 2A11E 14.5%, 3
A E-T.5%)S Yehd v ofz} A v 54471
FFAg vjE] o B2 ol A (1M E-5.8%, 2HE
-11.8%, 3AE-41.7%)Z2 Uehdt}.

o] JEAEM A3} ”Z}b AE(.001), 55(.001),
ozt AE(.001), TF(.001)A BAZCE 2
3k 2ol 5 YEehT
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E 2. MEY o|s72] M+SD
L T IME(Km) Al (%) 2ME (km) 24el(%)  3MAE(km) 2kl (%) P
g $5(n=8) 6988+.17464 s 7538+.14609 963 -7025+.21332 175 001a**
s ' ' - 376b
(n=16) w]e%(n=8) .5338+.09319 (23.6)  7175:22789  (4.8)  g850+.11868  (2.4) 012¢*
$4(n=8) 5350+.13038 _guq  .4988£.16677 o000 .4050£.12479  _oeqo 88%%*
(n=16) w$4(n=8) .6313:.14035 (18.0)  goss:+ 06402  (+40.0)  g750+.12939  (-66.6) 001c*
a:AE b 5H c: AEXSH, *p> .05, " p) .001
E 3. MEY ZAT|AZH M=SD
g T 1A E(minute) 2e](%) 2ME(minute) 2el(%)  3AE(minute) =] (%) P
o $4(=8)  12.37:339  , .4 11.98:3.01 -,  13.813.22 Loa .001a**
5! : : : .001b**
(n=16) wmezs(n=8)  10.04x.31  (18.83)  1372:141 (12.68)  1o77:123  (7.53)  gu0
$%(n=8)  11.83:2.13 13.22+4.99 10.43+2.22
o) -0.69 -1.57 -4.35 001a**
(n=16) yesr(heg) 1252:282 (55D 14795113 106D 147gi54g  (-29.43) .?géb
. C
a:AE b: 5HF ¢ AExXSFE *p) .05, " p) .001
4. MEY o x| A M+SD
44 T 1A E(keal) ZFo] (%) 241 E (keal) zko] (%) 3AE (keal) ZFo] (%) p
O >~ — ok
g $4(n=8)  39.212:10.98 | gjp AL300:8.719 4 o0 87.150:12.329 .. .ggéi
(n=16) w$4(n=8) 28.400:5.128 (27.5) 38.812:12.550 (6.00  36.600:5.310 (1.4 "003¢*
O >~ — *
o $4(=8)  30.150:8.068 _7yp 27.737%10.388 g oo 22.250:6.808 g gqo %gi
(n=16) w$5(n=8) 30.862:8.274 (2.3)  34.575:6.197 (24.6) 32187:8.210 (44.6) " iou
a:AE b 5w ¢ ME<EH, *p) .05, p).001
E b. MEY Fapgle M=SD
A4l T 14 E(beats/min) #°1(%) 24 E(beats/min) 2°1(%) 341E(beats/min) 21(%) p
g $4(n=8)  155.7967.384 |y ong 159.658:10.120 o 152.692:11.851 oo .?ggi
(n=16) w)$4(n=8) 143.067:11.518 (8.1 149.912:10.507 (6.1) 152.107:12.961 (0.3)  "(59.+
o $4(n=8)  157.136:12.859 g1, 149.706+14.018 ;oo 15227214846 o1 999
= 2 - .846b
(n=16) wmes(n=8) 147.822:7.588 (5.9  155395:9.662 (3.8)  152.833+4.755 (0.3)  “jog
a:AE b:e# c: MExSH "p) 05, " p) 001
E 6. MEY A(CHplut M=SD
4 T 1A E(beats/min) 2H°](%) 241E(beats/min) #o](%) 3HE(beats/min) =F0](%) P
O >~ — *
$4(n=8)  179.125+7.827 |, jor 181.750£9.098 |4 goc  172.875:9.672 | oo '82(3)@
(n=16) 1) 9%=(n=8) 165.000:10.783 (7.8)  170.375:12.760  (6-2)  171.000:11.964 (1.00 "5+
O >~ —
o  $H(=8) 174750:13.133  ,,  172.625:11.685 oo 173.250£11.683 oo 'égfﬁ
(n=16) u)93=(n=8) 170.750:9.881  (2.2)  179.000:18.470 (-3.6)  179.750:16.662 (3.7  "393.
a:AE b:5F ¢ MEXSHE, *p) .05, * p) .001
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ARAGE 2HES SAEAAN 54571 A e

= YERET
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E 5 2ok @xl ASE 4 A4 ﬂE 155. Sﬂ
, AE: 152.78) /%, AEY
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148.43) /5o ¥lg) 2 AEY ¢ =& FFAEE(]
AﬂE 8.1%, 2/ E- 6 1%, 341E-0.3%)5 Jepd
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149.7ﬂ/f, 3%115. 152.33] /%, AEY 3 Auke
153.13)/%)7F 1AE 5.9%, ¥$F AF(IAE:
147.83] /%, 2A1E: 155.43)/%, 3AE: 152.83]/
ﬂEt& HA ke 152.03]/8)) 94 24E, 34
E 247t 3.8%, 0.3% O &S FAUFE e Ao
2 Yehit, o] dEAENAD dakE AE(.008),
AEXSF(.002), dAE AEXTF(.028) 4 A
Aoz o3t aols Yeplt}, Zaag arof fH??}
AFEN Ay G ee 24 ES SHECA $-
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2HE: 170.43)/%, 3AIE: 171.03]/%, AEE Ht
168.83] /%) wl& 7t AIEYE o && Hudue(1

HE 7.8%, 2HE 6.2%, 3AE 1.0%)E JeRA uhd
A} ¢ AF(IHAE: 174.83)/% 24E: 172.6
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7F1AIE 4.0%, 155 AF(1AE: 170.83]/%, 24
E: 179.03)/%, 3AE: 179.83)/% AEYW #HF
176.53] /%)M AE, SHE Z+7t 3.6%, 3.7% H
=2 AAutrE 2he Ao Yehit, o] JEAEA
A A AE(.030), AExSF(.002)0A
SAHCR Fod 20| S UrE‘mv} &%oﬂ it
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HEXE S A o] 8¢ Tede ~ER2A9 F=
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atAle] SAUS o] &3ste] Tt HA el =1t
Aog ofg] Wako g Ade £ gls FHo
AW (Dewney & Brodie, 1980), o|&138F 525 3
st7] $leiAl e et Zi]%ﬂ?%ﬂ SRk soj Aok g}
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w (Chen et al., 2015; Fuchs et al., 2014),
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2 AT AED o] FARE EAe A A ¢
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T 2AEBHE) A E ¢ 2 Yeht B3t 78‘8}% B
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AENNE)ZNE ¢o2 Yeon, ]-?‘-’F"‘_ZF(
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UERsIT, o] o} 2 Adhs gt 549k o2 vl f-
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& Gonzalez-Badillo, 2003), A43 5(2002)& =
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2 AT AEY oyA] AREFS FA A g
A A4 2H E(41.3keal) ) 1A1E(39.2keal) > 3
A E(37.2kecal) =2 & 117.7Tkcal(39.2kcal/set)
2 Yepgon H$-5M4E 24 E(38.8keal) ) 34



E(36.6kcal) ) 1AE(28.4kcal) =22 % 103.8kcal
(34. 6kcal/set)§ 23k Ao 2 Yyt v oz}
S A 1A E(30.2kcal) ) 2AIE(27.7Tkeal) ) 3
/‘1]‘5(22 Bkcal)—i‘&i 80.2kcal(26.7kcal/set) &
Uehgon v A4E 24| E(34.6keal) ) SAE
(32.2kcal) » 1A1E(30.9kcal) =l eH F 97.7kcal
(32.6kcal/set) & Eﬁ& o2 Yyttt dae ¢
FAFA A Aate B LG AE R =&
UA] AR ‘/}E]r”‘jr ]g‘r 2E A T AdelA
= 574717 AEsHA YA E 7}*
ozt AA 2 ATl Yepstzol =
Agl 9 A7 A Bl mA me

AW QS5 RN 222 A

7 E AFES W G oA 5\_3%}
s A3 g2 FHe (44 111k
8 bkcal/min) &8 oA} HF (Tal:
B2 1 7 2kcal/min) &2 B3t} ?,ﬁ_xﬂﬂ}z] uHc
U 55 Ao ® A7) F duA &R

TEo| F-Eoto] Agtd vlwAT A Aggk A3
AT Hlws] & o & AT AFES] o A

So] who] E O] & 02 ettt olsh o] o)
=Wd 32e gE PIFRE: 4R &7, Y
W), #7)3 Hlshd 37 % o Be U a7e
T AoZ AU TS HYE, 1995).
PO R Quise Wikt ¥ JEE ABHoE
Ao o AEZ e o] 93 e W ohl)
Q715 2 eEE YOI g YA 02 AHg
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Kinematic Analysis Of Elite Badminton Player During the men’s and
women’s Double Match

Bongju SUNG' - Younggoo Ko’ - Jiyoung LEE®
'Korea Institute of Sport Science - *Chonnam National University High Schoo I - *kangnungwonju national University

The aim of this study was to evaluate gender differences of expert and non-expert in match playing
time, moving distance, energy consumption and heart rate (average, maximal) during 16 simulated
badminton matches in male (n = 16) and female (n = 16) national elite players. The players had perform
three sets on same day, and this time observed the playing time, moving distance, energy consumption and
heart rate (resting, average, maximal) level during badminton match. Analyses of variance with repeated
measures were used to test any significant timexgroup interaction effects on the measured variables.
Statistical significances were tested at p = 0.05 with spss-pc (version 18.0). As a result, male’s player had
significantly difference between expert and non-expert in moving distance (p=.012), energy consumption
(p=-003), average heart rate (p=.002) and maximum heart rate (p=.002). Female’s players showed significant
difference between expert and non-expert in moving distance (p=.001) and energy consumption (p=.012).

In conclusion, there seemed to be an increased playing intensity (i.e, moving distance, energy
consumption, average heart rate and maximum heart rate) from expert than non-expert in gender
differences. These results suggest that men male’s players with expert performed the game at a higher
intensity than compared to non-expert, on the other hand female’s player with non-expert showed that

more activity and energy consumption was unclear during the game

Key Words: badminton, energy consumption, heart rate, double match, moving distance, playing time KISS"





