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ABSTRACT

Table tennis, as one of the most popular spor@hima, has grown considerably since its developete 18' century

in England. The biomechanics of the research methadnany sports has been widely used, for undedstg of

sports and technology and improve sports playedgortant role Fast break and curving ball techrpjais this
game’s core technology. In this study, we basedstrbreak and curving ball features of kinemédiceveal the table
tennis forehand techniques. Eighteen male voluateere participated in this tests, the speed ofdlket during the
playing was recorded through Vicon Motion Captuyst8m. The action was divided into three major phaback
swing, attack and follow through. At the end ofkbawing stage, break and curl technologies, thedgmrameter
shows some differences. While the peak speedlindrghct frame, the speed of curling ball was #igantly higher

than the fast break. Further study could be carried in detailing analysis at sub-stage of the attfor integral

considering.
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INTRODUCTION

Table tennis, as one of the most popular spo®hina, has grown considerably since its developeidd 18' century
in England. As modern, scientific and technologieaél of the movement of life continually improyéise means and
methods, the study also constantly updated, thienband quality continuously deepened, systembitiaechanics
of the research methods in many sports has beatywided, for understanding of sports and techryodogl improve
sports played an important role [1]. This game dlasys been concerned of International Table TeRaieration
Forehand to guarantee that Ping-Pong remains astarfthuman skills and not that of the technoljogyadvanced in
sports equipment [2].

For table tennis technology of motion: the studyivhg at home and abroad is not much, and skalehenough of

research and further, the movement of life, andthey method. Table tennis is a special instrurobmovement have
very little creature, for many technology has gatgveal the principle of action, or to expose nummprehensive. For
example, the technology process to complete thelatin the stage, and restore upper limb of tha sequence, table
tennis world for its understanding of the existiligpute. Table tennis in textbooks and the resdhattis the forearm
and wrist arm in an effort, but in practice oftevé sports in the opposite. Previous to this pratiteknow more of the

subjective quantitative analysis, but few quaritieainalysis to this problem also needs profourafedge. AS the

reason is the lack of suitable instrument for tadhmis. New instruments of development and factical testing, and

will help to table tennis footwork teaching andrimag can provide for table tennis training theofyeference[3].

Due to the competitors should be focused on tinglividual physical abilities in the biomechanidsiststudy try to

investigate some important techniques in the méathb.athletes using the racket to achieve conmigtiie ball, while
the racket becomes the end part of the body withyrj@nts. So the hands techniques definitely abaisas the most
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important from the generally point view. Forehaodd drive in Ping-Pong like fast break and cunliag technology
is this game’s core technology. In this reseanghbased on fast break and curving ball featur&memmatic to reveal
the table tennis forehand techniques.

EXPERIMENTAL SECTION

Eighteen male volunteers from physical educatiojomaere participated in this study. All the sulifebave played
Ping-Pong for more than 5 years. The informatiothese volunteers was listed in Table.1.

Table.1 Subjects details

Mean SD
Age (years) 22.3 1.8
Height (cm) 172.7 5.1
Weight (kg) 64.6 5.8

A Vicon Motion Capture System (Oxford, UK), consist of six high-speed cameras (240Hz), collecteyitali data
from the Ping-Pong racket. This 3D Motion Analyisisiseful in technique analysis. This system usesdlseflective
balls that are attached to the skin at set points 20 infrared video cameras that detect the rifledalls. The
cameras pick up the movement of these reflectiVis ba capture the movement and joint angles ofnaividual.
When this is used in conjunction with the forcetfolans, joint forces can be determined [5].

Subjects were instructed to complete two diffeiéntls of technologies, those are fast break anlihguball. Each
performance was using their maximum force undertlileg best batting strength controlling. Before test, each
performance has been practiced many times untiltéhbnology moves very stable. At least three tirhiggh

performance tests with good technical quality stidid recorded.

One integrity of the action was divided into threajor phases: back swing, attack and follow througtorder to find
the difference in these two techniques performming-Pong, paired sample T-test was used in SBB&are (SPSS
14.0, USA). The significant difference level was & 0.05 to see the change.

RESULTS

Fig.1 reflects the racket speed of fast break amlihg ball in different characteristics stage.th¢ end of back swing
stage, break and curl technologies, the speed pteashows some differences. While the peak spadutl contact
frame, the speed of curling ball was significamiigher than the fast break. Although the same tsitnalso appeared
in follow through stage, those two values not shawn significant phenomenon.
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Fig.1 The speed of racket in different character moment (3¢ means P<0.05)

A table tennis bats action is a complex processtder to facilitate analysis, according to thé&tasd nature, can be a
complex integrity of the whole process is dividedoi different stages. To distinguish between défférstages,
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facilitate the full on the analysis and study, ve¢ the different phases of the technical featufate picture. One
subject to complete a fast break action, total tias 0.80+0.11S, the back swing, attack, and fotlmough phase
with the average time was 0.51s, 0.18s and 0.2&pectively. Then the curling ball action, totaddiwas 0.99+0.16S,
the back swing, attack, and follow through phagé ttie average time was 0.53s, 0.21s and 0.23sctigely. The

percentage of three phases in one action of theseechniques was shown in Fig.2. No significarfitedénce exit

about the time used in these two performances.
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Fig. 2 Different technologies used in various stagesin per centage
DISCUSSION

On the table tennis sport, the study of living twess, and sports science of mechanics developtmemd of
development and table tennis of the practical neadsmploy multiple movement biological mechanitsechanics
and experimental method of study the combinatiotabfe tennis in a field of analysis and reseatioh,biological
mechanics in table tennis competitions of reseancthdevelopment trend [4, 6]. Through the videdyas you can
find the precise moment, but because of succestiokes, the rackets and bodies in motion, no ank a moment,
therefore, restore the moment and take over andtowe with the wave of the most remote subjecfisdgment can
only go. We choose the speed analysis of rackeguse the process was ultimately reflect the moweofechange,
and take over the bats in the end, and with akk@p@ a moment, the bat for the maximum speed ssthe speed of
change can be accurately distinguish to take awvoaer time with the wave, and restore the momeable to judge.
Previous instructions shows that increasing thketaspeed in back swing stage could increase ttiechpower and
speed for the next ball contact energy [7,8], hawgethis study can't reflect the importance of bagkng stage, which
could become the further study to detail analysissub-stage for integral considering.

CONCLUSION

Racket speed characteristics: after the back sstagg, fast break and curling ball exists somewdifice as well as the
different playing ways. During the ball contact memt) curling ball speed is significantly higherrhhe fast break.
The time racket features: fast-break technologyamting ball performance characteristics in teohime was that
the total time of curling ball is longer than ttest break techniques. But no significant differeexi about the time
used in these two performances.
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