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ABSTRACT

The purpose of this study was to compare the efficiency of visual perception and impulse according to the three types of
Tackwondo players to be able to supply an efficient training method, for this a total of 12 representative Tackwondo players of the
Korean National team, 4 poomsae players, 4 kyokpa players and 4 kyorugi players weighting between 68 to 74 kg, and the results
from the motion analysis system, eye tracker and Electronic hogu are as follows. For the visual perceptual function, the total body
reaction time was slowest for the kyokpa group, and for the visible reaction and vision fixation time was longest of the poomsae
group, while the performance movement was fastest for the kyorugi group. As for description of the two kicking motions dollyo chagi
and dolgae chagi the longer visual fixation helps the accuracy of the kick. In conclusion, as there was a difference between the

groups, this information could help to train the visual perception of players according to what event they are participating in.

Keywords : Taekwondo, Kyokpa, Eye Tracking, Dollye Chagi, Dolgae Chagi, Electronic Hogu
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Table 1. Subject Demographies

Item  Height Mass Age
Group (cm) (ko) (year)

Poomsae MeanzSD 178.75£0.96  70.00+1.63  20.00+0.00

Career
(year)

10.5040.57

Kyokpa MeanzSD 182.00£3.37 71.50+2.52 21.50+0.50 10.50+0.57

Kyorgi Mean+SD 181.75£1.71 7350+2.38 21.00£0.82 10.25+0.50
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Figure 1. Anatomical location of reflective landmark
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Table 2. Measurement tool
Instruments

Type Co.

Motion analysis camera Oqus 322, 5 Series Qualisys
Video camera VX 2100 video camera SONY
impact force electronic hogu LaJust Sport

Eye tracking system iView XTM HED SensoMotoric
Eye analysis system BeGazeTM Instruments
A/D Board, trigger Qualisys
Tuning system Sync Box Qualisys
LED Visol
Qualisys Track Manager Qualisys
Software Visual 3D C-Motion
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Table 3. Visual perception reaction time Mean and Standard Deviations

(unit: sec)
Chagi type Type 1 Type 2
Group MeantSD MNean+SD
Poomsae 0.297+0.06 0.297+0.06
Kyokpa 0.188+0.02 0.188+0.04
Kyorgi 0.124+0.01 0.157+0.02

Table 4. Visual perception reaction time Two-Way ANOVA result

Item SS DF MS FRato Sig post hoc
Group 0102 2 0051 35677 0000 a>b=c
Chagi type 0000 1 0000 518 0480
GroupxChagi type 0001 2 0000 492 0620
note. a: poomsae, b: kyokpa, ¢ : kyorugi *p<.05

A ZHSAIZHS <Table 3>, <Table 4>0] UFERE nle} 7o)
BEAZAY A 7ke] Faaoe F=35677, fo5F <052 &
AR CRE frofgh Aol7k yehton, AA4 23 FART
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F8HAl AZukgAlzo] =2|Al et
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AAZE & AR AAS AS WE A EFeR =1 2
X APATAARE tigk Joa} A7) B 9 #FH
2} o] EAHEA A= <Table 5>, <Table 6>3 7T}
Table 5. Visual perception fixation time Mean and Standard Deviations (umit: se<)
Chagi type Type 1 Type 2
Group MeantSD Mean2SD
Poomsae 04240.04 0.16+0.00
Kyokpa 0.4140.08 0.493+0.19
Kyorgi 021005 0221+0.14
Table 6. Visual perception fixation time Two-Way ANOVA result
Item SS DF MS FRatio Sig post hoc
Group 0232 2 0116 6950 0005 a>b>c
Chagi type 0018 1 0018 1103 0306
Group<Chagi type 0.135 2 0067 6105 0009
note. a: poomsae, b: kyokpa, ¢ : kyorugi *p<.05
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Table 7. NhanamlStamardDewanuBfornnmmmspeed&wwalmvm

(unit: mysec)
Chag type Type 1 Type 2
Group MeantSD MeanSD
Poomsae 2378.92+142.08 2424.35+580.37
Kyokpa 1593.08+650.25 2542.95+128.16
Kyorgi 1373.74+158.13 1834.16£174.06

Table 8. Maximum speed of visual movement Two-Way ANOVA results

Ttem SS DF MS FRato Sig post hoc

Group 2567880 2 1283940 9046 00 a=b>c

Chagi type 1412741 1 1412741 9954 0005
Group*Chagi type 8198418 2 168727.6 2.888 0.082

note. a: poomsae, b: kyokpa, ¢ : kyorugi *p<.05
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Table 9. Mean and Standard Deviations for performance time (unit: se0) 3) 4%
Chagi type Type 1 Type 2 AETe] FAFS AATAR itete] 0-255744] 3]
Group Mean*SD Mean*SD Eﬂ%i 2] Ug Ao A7l8e) WE 2 EEwA
Poomsae 0702004 0902003 ol g% 4# A3} <Table 13>, <Table 14>9} 2T,
Kyokpa 0.6110.06 0.8310.06
Kyorgi 0.4740.03 0.80+0.04 .
Table 13. Mean and Standard Deviations for Impulse (unit : power level)
Table 10. Performance time Two-Way ANOVA results Chagi type Type 1 Type 2
Item SS DF MS FRatio Sig post hoc Group Mean2SD Mean2SD
Group 0112 2 0056 18714 00000  asb>c Poomsae 97.83422.48 97.67+13.39
Chagi type 0383 1 0383 127773 0000 Kyokpa 107.2519.20 132.9245.10
GroupxChagi type 0021 2 0011 4966 0019 Kyorgi 119.75+23.50 119.50+14.46
note. a: poomsae, b: kyokpa, ¢ : kyorugi *p<.05
Table 14. Impulse Two-Way ANOVA results
Item SS DF MS FRato Sig  post hoc
2) =4 7HsH S :
. l Group 2606676 2 1303.338 4248 0031  a<b=c
=k 7Fs S A7IE £ Al 2w ol AlE It
_ L Chagi type 425042 1 425042 1385 0255
FEHe e Weh A715Y) BF L HERA % o)
GroupxChagi type 892.694 2 446347 1455 0260
HALHX Ay 71
E}‘\‘Ej 43 <Table 11>, <Table 12>9]- 1:} note. a: poomsae, b: kyokpa, ¢ : kyorugi *p<.05

s E <Table 11>, <Table 12>°] LERd nfe} 2+
o] #AZN X3 AIFE FEINAM F=11992, T+
PROSE FAFCE F3 Aol7t e, 725 AR T
T A F=109.835, p<052 BAHSZ 23 Apo|7} YL
om, AR AR §¥ 27 78 150 skt A
oA ZREEE 7 2A e Th

Table 11. Mean and Standard Deviations for pelvis range of motion

(unit: degfsec)
Chagi type X Y Z
Group Mean+SD Mean2SD Mean2SD
Dollye chagi ~ 0.260.07 0.6810.21 0.2110.01
Poonsae .
Dolgae chagi  0.31+0.03 0.48+0.14 0.37+0.04
Kyolga Dollye chagi ~ 0.280.07 0.63+0.18 023£0.04
Dolgae chagi  0.41+0.03 0.71£0.37 0.360.03
Kyorugi Dollye chagi ~ 0.29+0.03 0.52+0.04 0.24+0.01
Dolgae chagi  0.40+0.13 0.72+0.19 0.35+0.04

Table 12. Pelvis range of motion Two-Way ANOVA results

Item S.S DF MS  FRatio Sig.

Gop 0019 2 0009 1942 0170

X Chagi type 0058 1 0058 11992 0002
Gop<Chagi type 0006 2 0003 605 0557
Grop 003 2 0017 343 0713

Y Chag type 0005 1 0005 092 0765
Gop<Chagi type 0159 2 0079 1716 0208
Gop 0000 2 0000 078 0925

z Chag type 0116 1 0116 109835 0000
Gop<Chagi type 0002 2 0001 1478 0255

*p<05
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