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FEFRBED B T S R SR IETHAVIERZAIL (6.46 £ 3.83%) HYZERIEREE KB A
(259 £ 1.80% > p <.05) = 554 » LERHAVHERGAIL (6.73 + 4.20%) HIE A5 HIEEE A5 /=il
(2.35+ 1.64% > p <.05) - HAEIERIHE/AARIHIRE ELAIL ~ e —SHAIL R AL H AiHL B fe i
EAER RN (R

#1
R T
IR E (n = 8) P EiEAEE (%)
7 Al pay.l tlE  pfE
EFAREERL 7.26 +7.93 2.08 + 1.70 2.293 .056
TEFAR —BEAL 2.86 + 1.99 1.40 + 0.59 1.958 .091
ERREERIHL 351+ 1.34 3.34+1.23 528 641
TEFAHEREHL 6.46 + 3.83 2.59 + 1.80 2.824 .026*
AR E AL 5.76 + 7.88 6.34 + 7.34 -427 682
S ¥R —BEHL 254 +2.10 2.30 + 1.03 389 .709
AaRE s RiflL 3.84+2.20 4.34 + 4.20 -.263 .800
FZAARBERSAIL 2.35 + 1.64 6.73 + 4.20 -3.866 .006*
*p <.05

(=) B AERZ R E
Fe BRSPS HA T S SR S IR A S L ~ RO ERIRIR B AL ~ B 5L ~ BEE RIAIL
FIPERGANL S SR B2 2 - R (R 2)
%2
TG/ P 7 H

I E (n=8) PHEHEes (%)

Pas; . ya:il tfE  pfE

AR EAL 4.90 + 6.05 8.46 + 10.05 -1.637 146
TEFARE —BEAL 3.66 + 2.31 2.52 +1.15 1.212  .265
TEFAREERIAL 5.66 + 3.16 5.26 + 3.13 224 829
TEFAFEREAL 5.60 + 2.81 9.79+ 4.78 -2.073  .077
S FapsE ERL 5.59 + 8.64 5.77 + 7.67 2.349 051
S AaRE B8R 4.98 + 3.96 2.82+1.19 1.678  .137
& )i ES= gz ) 4.82 +1.89 5.04+ 191 -476 648
AR AL 6.67 + 4.76 7.53+5.10 -401  .700

*p <.05
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The EMG analysis of lower limb muscles in tennis

poaching split-step movement
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1Office of Physical Education, Tamkang University
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*Dayeh university PH.D.Program in management

Abstract

Introduction: Previous studies have demonstrated that poaching is one of the more
aggressive volleying technique, as well as, one of the most important scoring method in the
game of tennis doubles. Poaching can disrupt the opponent’s rhythm, which causes a
psychological uneasiness on the opponent to lead a higher percentage of return error. Poaching
requires a combination of skill sets to complete including craftiness, timing, technique, and
great synergy between teammates. In addition, both members of the team must utilize their
positioning to create scoring opportunity. Therefore, this study focuses on tennis doubles
matches using EMG analysis, and followed up by action analysis to compensate for the lack of
research done on tennis motion. Method: The subjects were the top 8 nationally ranked male
tennis players in the country (age 21.00 + 2.33 years, height 182.06 + 2.73 cm, weight 74.62 =
6.23 kg). Two FASTEC high-speed cameras (250Hz) and EMG system (2000Hz) were used to
synchronize the collection of three-dimensional motion data. The t-test was used to compare
the difference of forehand and backhand poaching. The results show that: (1) During the
split-step stretch reflex motion, the centrifugal period is longer than the centripetal period,
accumulating more energy within the muscle. Hence, the split-step motion may help facilitate
an instantaneous energy conversion mechanism. (2) The centrifugal integral value of the
maximum spontaneous contraction integral (MVIC) suggests that in the forehand motion left
foot gastrocnemius was significantly greater than the right foot’s; in the backhand motion right
foot of the gastrocnemius muscle was significantly larger than left foot’s. (3) The results are
consistent between the amount of the muscle force generated and the direction of preparation.
Conclusion: A tennis split-step poaching action can achieve a faster instantaneous breakout
speed, by accumulating more energy through the squat motion. The athletes exert a large
amount of gastrocnemius on the opposite side of the poaching direction, which contributes to
the ground force and to the speed of the push pedal throughout the time of instantaneous start
thereby improving the effectiveness of poaching.

Key words: tennis doubles, electromyography, stretch-reflex

Corresponding Author: Chien-Chih Wu
E-mail: andy90008@thu.edu.tw



