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7.22, 72.7+491, 7183l 235+1.73yrs, 180.145.96cm, 72.7+4.91kgo| ATH.
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<table 1>o)4 BE Hhg} 2ol A - F9 BF LI 1709 £08 whes dehtor], b ¢
Azgzo) QHAS AVEANA B & e A AT 73 BeA et 2487
B2 FAT Aol VA B, IfE LITE 1S D00 22 et

Bh 0% Mo} o] MHlATe FHFA o3 Aolz Az
Table 1. Elapse time of each phase at service. (unit : sec)
I phase II phase Il phase Total time

Forward M 1.82 0.11 0.37 2.30
(n=4) SD 0.17 0.01 0.09 0.26
Backward M 1.84 0.14 0.25 2.22
(n=4) SD 0.21 0.02 0.02 0.23

d -0.01 -0.04 0.12 0.08

t -0.093 -2.070 2.435 0.474

(forward data; 71¥472001)

2. EPEIME &5 TEX| o7, dgole HEeis)

% &
N, EEA, &5, P o7 wepgon), Adee Hd 130:039m/s, 3.74i0.30m/s, 6.26%
0.66m/s, 1630+2.86m/sol™, F9|& 144%0.18m/s, 3.89+0.72m/s, 7.75+1.30m/s, 19.53+0.86m/s
E F7F 25 wgod, A9st FA0 SAHCE fAT Aole g SR oA
AFEARE A7) 286m/solH, 9= 086m/sQ] A2 F99 A e AAE Ha AEA
Ae ¢ d0 2Y 149 1 q3 Axe FHRG AulA7]Ee] FojA|a, Arls
ARsfopst He IAHS) 544 FET HlolZH o] o] FofAA] o] W] AL
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Table 2. Velocity of body segment at impact. (unit : m/s)
Position Racket-top Wrist  Ebow  Shoulder Hip Knee Ankle
Forward M 16.30 6.26 3.74 1.30 078 165 2.31
(n=4) SD 2.86 0.66 0.30 0.39 038 0.64 1.25
Backward M 19.53 7.75 3.89 1.44 087 160 2.62
(n=4) SD 0.86 1.30 0.72 0.18 048 0.16 0.33

d -3.23 -1.49 -0.15  -0.14 -0.09 -004 -0.32

t  -2.159 -2.049 -0388 -0.657 -0.316 0.145 -0.489

(forward data;Z&<4, 2001)

20
forward subject

—e— racket
—=— wrist
—— elbow
5T »— shoulder
—— hip

Velocity(m/s)

OOV pR 1 b .

-9 -7t 45 131 411 091 071 -051 031 011 009 029

Time(s)

Figure 1. Resultant linear velocities of the hip, shoulder, elbow, wrist,
and racket from the commencement of leg-drive. (Z& 5, 2001)

golz 93to] 7hAE B B AAE THEAYHE wREo s FHola, oJojA 2L
=2goxY gAY sAole Als Z4A sh=d Atk 2 WA= d'Q Hliott, Tony
¢} Brian(1986)9] HIUZ Au|2of #gh AFeMe WdetF o2 e HYZL Aul2s 2L JjAE



Hel
A
rx
nE
0
-
]
),\'I-I

iME| A0 2SS4 225

25

backward subject
—e— racket
20 —m— wrist
+ elbow
shoulder
—¥— hip

IMP

Velocity(m/s)

-189 -169 -149 -129 -109 -089 -069 -049 -029 -009 011

Figure 2. Resultant linear velocities of the hip, shoulder, elbow, wrist,
and racket from the commencement of leg—drive.
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<table 3>2 FAMGI} YAEAS O & &ro #3 272, M9 P& 13.6m/sZHE]
192m/s9] M2 BF 1630+2.86m/s ©|YOH, T 184m/sol A 205m/s9] W92 HiF 1953
+0.86m/s0| o}, EAMT] FAHOE fofd Zfol= FIATHp>.05).

Table 3. Velocity of a racket and a ball at impact. (unit : m/s)
Racket Ball
Forward M 16.30 44 .55
(n=4) SD 2.86 2493
Backward M 19.53 52.88
(n=4) SD 0.86 2.65
d -3.23 -8.33
t -2.159 -0.664

(forward data; 71384+, 2001)
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AHEA 7+ BAHo| 4o Hity AFUAE <table 4> YEMSITh & 25 ¢, 291,
A coz waon, AYE PF 459+391Irad/s, 13.38+2.08rad/s, 14.68+2.47rad/so]m, 9]
= -1.82+385rad/s, 11.764.67rad/s, 12.79+5.13rad/sZ A7} AzF wgkoy, EAH0 2 2|3t
2ol Y2THp>.05).

Table 4. Angular velocity of the racket, forearm, and upper-arm of the service side from the

commencement of leg-drive. (unit : rad/s)
Racket Forearm Upper-arm
Forward M 13.38 14.68 -4.59
(n=4) SD 2.08 2.47 391
Backward M 11.76 12.79 -1.82
(n=4) SD 4.67 513 3.85
d 1.63 1.88 -2.77
t 0.637 0.660 -1.008

(forward data; F&4=, 2001)
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Figure 3. Angular velocity of the body segments on a movement of
the service for a forward subject. (8%, 2001)
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Figure 4. Angular velocity of the body segments on a movement of
the service for a backward subject.
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ABSTRACT

Kinematic Analysis of Service Movement In Each Position of Soft Tennis

Kim, Hun-Soo

(Daejeon University)

The purpose of this study was to clarify the differences in service patterns of a forward and
backward soft tennis players using 3D motion analyzer. Subjects were 4 forward players of 24.0

+5.23yrs and 4 backward players of 23.5+1.73yrs. The results were as following:

1. There was no difference among each positions on swinging-time. The longest racket
swinging-time was in the phase of takeback, the second one was in follow-through. The
shortest one was in the phase of forward-swing so called force production phase, which
had an influence on ball’s velocity.

2. The racket speed on impact was 16.3m/s in forward subject and 19.53m/s in backward
subject, when each velocity of balls was 44.6m/s, 52.9m/s. Although there was no
significant difference along by positions, backward subject showed faster result.

3. The maximum speed of each performance was reached before the impact, and the speed at
impact along by positions did not show any significant difference. The summation of
velocity was measured in good order as following; hip, shoulder, elbow, wrist, top of
racket.

4. In the angular velocity of all examine except one, the angular velocity of forearm was
bigger than the one of racket top although there was no statistically significant difference
between forward and backward subject.

5. The service grip of the forward players was shorter than that of backward players.



