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ABSTRACT

In the taekwondo competition, kicked technology is the most common and is also the main means of scoring. Its
purpose isto hit target with the fastest speed, which making the opponent off guard and scoring. In order to achieve
this purpose, distal part must get the greatest possible speed, which requires lower links attempt to hit the direction
of movement, and the other part of the body must be coordination with certain features. Through the analysis of
kinematics, this article reveal space motion rule and characteristics of each link in taekwondo horizontal kicking
action, and through the analysis of the kinematics characteristics, exploring the influence of movement of each
section of the body on the quality of the horizontal on taekwondo kicks. In order to help Taekwondo athletes and
coaches do teaching and training.
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INTRODUCTION

Technical action in Taekwondo mainly lets in thg, land of which horizontal kick is the most comnioithe game,
and it is also the main means of scoring, espgciallthe international game, this is mainly becatise kick
technology is rapid and of less physical exertiand is easier for athletes to use. The basic regpaint of
horizontal kicking action technology is fast, pofutiand accurate indeed. One of the most impoitatitrough the
cooperation of the whole body, make the end othitg leg achieve maximum speed and strike forberdfore in
the process of action, cooperation between eaéhdations should be conducive to the end of a tegchieve
maximum speed and strike force, so as to improseattacking effect.

This article reveals space motion rule and charatitess of each link in taekwondo horizontal kicgiaction, and
through the analysis of the kinematics charactesisexploring the influence of movement of eacttisa of the
body on the quality of the horizontal on taekworideks. In order to help Taekwondo athletes and keaalo
teaching and training.

THE RESEARCH OBJECT AND METHODS

The research object the research object is theagBWondo athletes of Beijing team. And the vast Inemof them
has won the champion in the provincial or natiorakwondo competition. The research methods usaratf
high-speed video and systematic analysis on thenkdtics characteristics of the horizontal kickingtion of the
Taekwondo athletes. Infrared high-speed cameragUsinSwedish production QUALISYS-MCU500 and use
Infrared long-range test system (six shots) to Taskwondo kicking process. Shooting frequencyi@ ames per
second.

EXPERIENMENT PROCESS
To adjust the height, pitch Angle and focal lengttihe six lenses, in order to coordinate the framsition in each
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lens in the lower middle, and the size of lightaibie.

Calibration for the tested space.When determination, the experimenter in athletes, naovements could
constantly shake hands in reaching calibratiorpate. The system automatically calculates calimgpiarameters
of the six cameras, and to determine whether ditiegalibration.

Action technology test.Subjects after the prepared activity should pacelreflective marking point in the test
body parts. To reduce the system error, all tesulshbe performed by one person. Players who stithkndmark
should first try to kick a few times, until can fédermal test. In the testing process, athletesukhdo their best to
complete the technical movements. And the testldhget at least three times or more satisfied efdthletes and
marking the complete action.

VIDEO PARSING PROCESS

Because the maximum speed of ankle joint is theifedigators to measure horizontal kick technolaggy,in each
ankle for selected, choosing the biggest speedfrmme the three sets of data analyzed. Part of tita dap is
automatically Supplement by the interpolation methim QTrc software.

RESULTS AND ANALYSIS

This study only to study taekwondo horizontal kigkiaction process and the testing attacking I¢igeisight leg, so
the research scope of action technology identif@edthe 20 picture received when the right leg tb# ground

instantly and the ankle got maximum speed. The avlation process is divided into two phases acogrth the

players’ action form, when the attacking leg leatfessground Instantly, it is the knee lifting stagad when tapping
leg knee buckling to the biggest and the offensdgeankle arrived maximum speed, it is called bgiay stage.
The first dotted line in the graph below identifteg instant of largest knee buckling, the secartted line identify

the maximum speed of attacking leg ankle.

In order to reveal the characteristic and the [plecof the movement technology, in this paperaddition to do
statistical processing and technical analysis &1 3hsubjects' movements technology indicators,sdsm do some
analysis, comparison and discussion to the wockik speed of the athlete's technology among Ziretigmale),

Lu Tao(male), Song Xijiang (male), Yang Na (femdt®)r athletes and the object athletes Shi Jung)raid Zhou
Jie (female)

THE MOVEMENT'S COOPERATION OF EACH ATTACKING LEG LI NK

The purpose of taekwondo horizontal kicking acti®mo hit the target at the fastest speed, makepponent off
guard and score. In order to reach this end, laxtremity end link must achieve most possible spa#idhese
require each link of lower limb try their best tih the direction, and the other part of the bodyshtoordinate. So
when doing taekwondo horizontal kicking action, thedy forms of exercise of each link will show some
characteristics certainly. As shown in figure 1 thieole process of knee movement of the attackiggaled knee
joint.

Can be seen from the figure 1, the athletes ouifit level, there is no significantly differentthreir leg movement
form. When the attacking leg leaves ground, fiedy on the trunk reversing drives the attackingrisgvement, and
at the moment, the lower leg folds toward the dioecof the thigh, the angle of the knee joint dases, while the
change of hip joint is not big. Except Shi Jurhess athletes’ hip are all buckling starting frame stretch position
to forward, and such a starting position can offfigh pretension of the quadriceps muscle and iswatdigeous to
the subsequent action. Carefully observe the fildetes’ curve of hip flexion and extension, we damd that
although from the same hip stretch position to deekflexion, but Lu, Zheng and Yang stretch betmead hip,
especially Yang, he is the most obvious. While zhad song keep bending action from stretching ttil the
ankle get the maximum speed.

From the figure 1, we can see that most of the tegbkl athletes’ (Lu, zheng, Song) attacking legptkin knee
flexion position forward swing phase, while the lavel movement immediately when the knee flexieached the
maximum in extension. According to the moment afmmentum theorem, the goal of folding the lower ¢egl

thigh is to reduce the attack legs’ rotating ireedf swinging forward, thus improving the swing egpeand reducing
swing time. Therefore appropriately keep the k@t jswung angle buckling position is good for #iacking legs
get greater speed. Before the maximum folding gf kep started buckling and extended outside. Atsame time
the knee joint and the lower limbs achieve the dpgeemove in the direction of attack. And when kmee joints
begin to stretch, hip still keep moving, until taekle reach the maximum speed. So you can thipgkahd knee
flexion and rapid extension let the attacking leg ankle achieve the forward speed. Athletes’ actiequence of
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each link of leg is - the knee flexiorr hip flexion, outreach - knee extension, the moweneé hip is the key and
foundation to the ankle to obtain maximum velo@fymovement. Link movement is in line with "whip"otion
sequence where the big link drive small link.
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Fig. 1 leg hip and knee movement

SPEED CHARACTERISTICS OF EACH LINK

The trunk translational and torsional make athletight hip get speed, so hip speed variation oftarsstics
reflected the body movements. And the speed okifee joint is the result of added of atop the taasd thigh
motion; and the ankle speed is the comprehensitferpgance of torso, thigh and lower leg movemernicadkding
to the principle of kinematics, the object of studyrelatively static to the coordinate system adtion is called
absolute motion for sport, and the matching spediéd absolute speed; Meantime, the research otgtattve to
the movement coordinated known as the relativeanpfind the matching speed is called relative spghednotion
of static coordinate system to the motivate oneaited implicated motion, and the matching speedaited the
transport velocity. From this, we can see thatrsfiee leg blow speed is actually a composite spAedording to
the structure characteristics of transverse kickictipn, the recombination rate is the synthestisvofactions phase.
At ground offensive leg knee movement stage, watlps|ground, the body center of gravity move towahds
direction of support legs, the thigh active arotinel axis of the hip drive crus movement, and obgaraction of
initial velocity. As the torso move towards thet|ehe hip flexion is slow down, and crus complégestretch. In the
process of the action, the calf action for accéderatation on the basis of the first stage, olitgirthe final blow
speed. In the above two actions phase, all chaogerlleg as the research object, and the movenfiehe dhigh is
implicated, calf movement is relative motion. THere, to improve the attacking leg’s absolute spéegbroving
the thighs transport velocity in the first phas@égsessary and also improves the relative spedteinecond stage.
According to this principle, it can improve the lydolow speed (absolute speed). Key points in tloegss of the
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whole movement speed changes.

As can be seen from the figure 2, the speed otthey points of different level of athletes is loadly identical.
And the Curve shows that Lu, zheng and Yang theetimasters’ level player, their hip movement speagteater
than the speed of knee, ankle in ground carry thee kstage, while the other three players kneegeaspded is
always greater than the hips. So we can think tihatstretch of hip is not caused by glues after rhigscles
contraction, but the result of the trunk start wétrly or late, making the torso motion ahead efttiigh move,
make ham passively left behind, causing quadricelfesd back shrinkage. From muscle mechanics thabeytrunk
of the fast power not only is advantageous to thecking leg’s movement, but also can pull down doedriceps
muscle and hip and thigh, making the elastic pakahergy and stored in the muscle produces &tretitex. Both
can improve the subsequent strength and speeg @il knee flexion movement. Therefore, Lu, zhemd) ¥ang,
their movement is favorable and reasonable, whieother three players do not completely use tlemgth of large
trunk muscle to drive lower limb movement, alsormat have a good stock quadriceps pretension, sbesk is not
conducive to subsequent action for greater speegawer.
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Fig 2. Speed of attacking leg joints movement

From figure 2 we can see: the speed growth curféeeowhole knee, ankle joint action are basic cisience,
ankle’s speed slightly below the knees. This isabige in the ground movement of the knee stagd thiges the
movement of calf, and the speed of ankle in thisphis slightly smaller than the knee joint.

Above all, the speed curve of hip, knee and ardilet jpoint shows that in taekwondo movement, thelipk drive
small link, and large and small segment accelaraind brake in turn, making the momentum transfehé end of
the link, it is the typical whip type. From this wan put forward to the evaluation index and theishto measure
the quality and effect of taekwondo transverse ikiglaction. One is the size of speed increased fesge body
joints to the small joints, the larger the increhsalue, the better the effect of momentum transfexhip and the
greater the speed of ankle. The other is narrottiadime of each joint’s arrival in maximum speed.

CONCLUSION

Sequence of each section of athletes’attackingatdgmn is knee flexion- hip joint flexion, outreach— knee
extension, and among them the hip movement is ¢lyeakd foundation for the ankle to obtain the bijggeed.
Sports meet "Whip" movement sequence in whichibigdrive the small part.

When doing transverse kicking action, each linkhef body in accordance with the large and smatldiccording to

time to accelerate and brake, making the momentansfer to the end of the link. Transverse kickéiegjon is the
typical form of whip.
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The speed of ankle obtained from the coordinatibaach part and reasonable, fast movement in tr@entody

movement, in the case of early action is not coteple high quality, relying on the last link of tipgocess of knee
stretching to increase the speed of transverseankjdk impossible. So athletes’ training should eagize on the
torso and legs and so on big links’ power and ¢o@nical training and also need each link of tragrtiechniques to
cooperate.
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