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ABSTRACT

The purpose of this study was to analyze the difference between male and female tennis players’ two-handed backhand stroke
and to provide basic data which helps precise and efficient instruction for the sake of precise postures, enhanced performances and

skills. 5 male and 5 female university players were recruited as subjects, and the mean difference between the kinematic variables

such as the time from backswing to impact and total swing time, racket head velocity, change of the center of body gravity in
two-handed backhand stroke through three-dimensional motion analysis. The test data was analyzed by t-test, and the alpha level of
a=05 was set for all tests of significance. The findings of the study were as follows; First, there was no difference in the time

from backswing to impact and total time of <male and female players. Second, there was no difference in racket head velocity at

impact of male and female players. Third, there was no difference in center of body gravity of male and female players.
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2%—’5% 2H, g s ~2EZ IS AMSkE oistal gt
X4 S(age 19.67+197 yrs, height 179.33£1.97 cm, weight
69.50+6.35 kg, career 9.17+2.48 yrs)™§, thelul ojz} A<= S(age
18.50£1.38 yrs, height 16520192 cm, weight 59.17+6.49 kg,
career 7.50+1.38 yrs)BOE 44 s}Gith

Aol A FAEA B 7 A <Table 1> 2t

Table 1. The list of experimental equipment

equipment model manufacturer
motion capture camera Proreflex MCU240 Qualisys
motion capture program  Qualisys track manager Qualisys
body marker reflection marker Qualisys
computer X-note r400 LG
3 AY A

A BlU2Ael A AP} G e 2EZ T TS
skl sl 8 & 4 v FEE FERIHT A A
NLT HHHS o]83F #3% =Y (orientation frame)S F-41717+9]
AlZo] A7) & BB o] UE vcalibration wand-bar)
£ o]&3fo 4] ‘?-S’HE FA8t B3RS AT 7 7
2fe] 71EHEAE A4 & oS AR SRS 9 <Figue
1>7} o] AW 2o, $9 2of, 2 - 99 20, F 6tfe] A
7} 2l proreflex motion capture unit-240) 42393tk

ggate] AA S5y delE 19 A8E FE317] 9
3 oA HAHE FHxd T 4h9 vHAE RFsla A A
2y 2] B o] (standing calibration)s AAISHATE

oF& Wigle ~E2 T Exto] o]ZojA e HiH FEC] A
HZ 217 Al vl AHoA &Y QlEe] 10709 2 ¢
207 dx Folom, HPAEA et B T
2

X, o,

A

e TS SAs] Y3 @A) 2E g o
HiH FEd "ojA= X|Ho| whe} <Figure 1> 2] P1 A
Hog Akl A& Xcros) T4 103] AAEIYTE ddAE B

T 2230 228l 2~(square stance)Z A|35IH O, FAXRI AkS

AR

Pl‘*— pz—*— P34’|

El
Figure 2. Definitions of the event and phases

fr=st7] #1s) PL AR Qkel 742 1 m, A2 1 mo] ZRIE ¥

22 A si9om, P2, P39 Holxl B UubH<l Elgtel B

I A skt IE £ %0l 0914 mE 7IEoE HE
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T 7P SAA A0 Eofrl E& sl 1 TEE
o & 7] ARE ARSIt

Zh S @AA AT HAAE AWl A9 Wt TS
wkow, AAY S4& 2L, AP AE Hast )4
df T3] A o 5, gA A Al g s &
ERT A& 989 7] 98 3083t T2 A9 <
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Table 2. Locations of the joint reflection marker

Figure 4. Racket reflection marker

No.  primary point  No. primary point No. primary point
1 right head 21 left PSIS 41 left midfoot
2 left head 2 sacrum 42 left heel
3 chin 23 right thigh 1 43 racket 1
4 right upper arm 1 24  right thigh 2 44 racket 2
5 right upper aim 2 25  right thigh 3 45 racket 3
6 right upper aim 3 26  right thigh 4 46 racket 4
7 right fore aim 1 27  right shank 1 47 racket 5
8 right fore aim 2 28  right shank 2 48 racket 6
9 right fore alm 3 29  right shank 3
10 left upper aim 1 30 right shank 4
11 left upper aim 2 31  right midfoot
12 left upper aim 3 32 right heel
13 left forearm 1 33 left thigh 1
14 left fore arm 2 34 left thigh 2
15  left fore arm 3 35 left thigh 3
16 trunk 1 36 left thigh 4
17 trunk 2 37 left shank 1
18 trunk 3 38 left shank 2
19 trunk 4 39 left shank 3
20 right PSIS 40  left shank 4

4. A7 A

B a7 94 AEAHE Qualisys AF]  proreflex
MCU-240 A4 7helels 3l & steH, xIztel o
o YAtE(raw data)E QTM(qualisys track manager)~2 13-S
o3l 42k=, 4 stk 37k x| 7152 Qualisys At
o] LA Z# Y (orientation frame)o] 1L B o]H d=uiz F
2 HAES ¥38 4= & NLT(nonlinear transformation)®H-S
olgsta] I HAEE A SITE A FEA] g H%
S} 9Jal HFAA <Table 2>9}F o] FRAWIAE K219
ou, 33k F3E HlolB= Qualisys AF] QTM(qualisys track
manager) 2 13 & o] &3}l 285 4HE SISt

5. SAAY

HEZAS} £28ARE YHE A ePIE|E &5, AAFA ©]
eEE T oA Wl BAAlE A56] HAste] sest

£ AAEeH A4 fralaEe 0=052 ARSIl

m 2 3%
1. 29487

W] ok Wals AEZ B4 A WAYely JEET)
A9 AQATH AA A9 A2QA7HE <Table 3>9F 2th

Table 3. The time from backswing to impact and total time

(unit: s)
Event
Group v EI-E3 Total
Male 0.24+0.04 0.30+0.05
Female 0.34£0.15 0.42+0.18
tvalue -1.571 -1.627

W2aYolA AHEZR|S] AQAIT A 29 QAT
o] Hlal Al A A BARSE ARG Z0E UETh
BlUzol QlojA] ~YEae FHIAA, WY s 29 &
B2oZ9E FEe 1 F 7P 8% T A2 WAy
oA YHEIA| 9] F2-& T3HThRoeter, & Groppel, 2001).

2.
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Table 4. Racket head velocity impact

(unit: nys)
Event E3
Group X y z
Male 1.9242.50 27.73+3.04 6.33+2.39
Female -6.58+0.54 25.27+2.20 7.05+0.98
£value -1.071 1311 -3570

QAE A BRRE S ol vl
Hoz AR 202 etk

2ol BE SF N oIFE -3 Yo B
U 9B S, 2 G o o Bl I g
AL btk y3Fe A-F PO 29| S0 B} 9
ov, e A3 w o2 2| 29l 347 WAV Gtk

Al A Zdel A A

(<3
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o] ok wlgle ~ERT E2 A AAFA oJsETE
<Table 5>} 2t}

AATA oledEe Heo Hlal Al A IelA SAHL

wd ASE el
2 %@_4 sl osfa o WA F07 Qs

Table 5. Center of gravity velocity

(unit: nys)
Growp Event El B B3 E4
Male 1.10£0.16 051012 048+0.14 046+0.16
Female 095+0.15 0359+026 045+0.13 0.39:0.12
£value 1431 521 3% 562
V. = ¢
1L 2% AQA7H vHm
IE 298 A9 AR e 23l 8%
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EH= 299 A QA7 A RT Kim, Jo, Sung, K1m(2001)—c
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I Choi, Sin(2005)2 WA JHAE 712 036 s, HA| =%
2 QA7 0.53 sZ So, Seo(2005)} Jin(2002)> WY o A <
HEAA 019 5, WA 29 2QAIZK 183 s2 K Ssick
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D YH9E A = &5
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A S 2Fo] 28A QHE A 2Pl 55 223 mys
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SAAQ Aole GIAARE Fof| SlojA PlEEgEe] 4]
zpolE W2 O W £EE FAlkE AoE HiETh
ey 23X oz gl wEA Ut A &9
o|F o|&st XA EEAIE 28 %%‘—i 29
St Aolw, Gt MrEe VB 7l & g HE &
A= Fol Slo} 2uHTH FEE AFE ¢ 29SS40 U
<, A=
YR FIES AFE ¢ ES -’Mo% & AUtk
AR PlEE S AuRd Jm(zooa)2 o) wiglc
2EZ T A9 YHE A S E £EE T 1597 mys,
yIEF 149 mys, 243k 725 mjs B 33 HA, AAR
(2005)2 x*EF -12.39 mys, yUEF 739 mys, 20 487 ms 2
B3 gfo] & A7) ARels B alolE Hola §irt
o]59] AN A= &of 3t Ao} o] HAH
el o] W3ke] Apo] FOoZ 3| AHA Y Fo|7} EAlst
AR HazE oJH itk Groppel(1992) JE Hos
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W 29 FAE dste] JHE A ke A E&
AN = A = EEE THEo] Fo24 AAe 3
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ot & 71EAQ] He A XPOW U= Aol oz} 7l
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£ e A SADA A95E 2ol
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