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ABSTRACT

The Kinematic Analysis of Peters Motion on Parallel bars

Yoon, Hee-Joong* - Yoon, Chang-Sun - Kim, Tae-Sam

(Korea National Sports University)

H. J. YOON, C S YOON, T. S. KIM. The Kinematic Analysis of Peters Motion on Parallel bars.
Korean Journal of Sport Biomechanics, Vol. 14, No. 2, pp. 15-26, 2004. The purpose of this study
was to investigate the kinematic variables of peters motion in parallel bars. The subjects were 3 male
national gymnasts. For this study, kinematic data were collected using video camera. Coordinate data
were low-pass filtered using a fourth-order Butterworth with cutoff frequency of 6Hz. Each valuables

analyzed was used to compare kinematic features between the subjects. The conclusions were as follows;

1. For a stable regrasp motion, the subjects appeared to increase horizontal and vertical

displacement during the DS phase because it induce a vertical elastic of body and reaction
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of bar for the US phase.

2. For a stable hand standing motion of the regrasp, the subjects appeared to maintain the fast
vertical and horizontal velocity during the DS phase, but in contrary during the US and Air
phase the vertical and horizontal velocity appeared to do decrease.

3. When the arm lean angle and the trunk lean angle maintain a big angle during the DS

phase, the subjects appeared to do a stable performance to release in a high position.

KEY WORDS : PARALLEL BARS, PETERS, REGRASP, ARM LEAN ANGLE
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Super Bt 0342 Fojdly, 447|¢9 7MHEe H3 028717 3852 Astaigch

HYE 71€F DH2(Peters) 53 %%LLHWI AAedA & HEo] YHewA & 298 o]
Bata] EFol g EFURMIE st 5802 B AAUAY 218842 H DUE £F0
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HY S mea S3e] SN 24 7

WEe] 2 2840 vi9 Acky § & AH(EE §, 2000

BRel BW APATE YUnG, A4E, FEE9)S ¢ TF T uh B0 2 AV 5
A9 $FHH BHE Folel FFF4 A 990, o), 2eln RV 2RATS} 252 9
A% 4o 9L MANT BIsED, 436, 34, o|9F(1%5)S Moy Piked to Support
$Ap0 950 2AS Eio Aady 18l A ¢35 24 sk B sgon,

Takei, Dunn, Nohara and Kamimura(1995)-& Felge to Handstand Mount 52}¢]l 4] outer grip®]
?"Sﬁi inner grip Bt £2 AAFA E AALE 4FHo2 olF & vk Mtk EF
HEEE 5(2002)2 Basket to Handstand F#te] 583 BAS Filo thegs¥ 18 A 4R
= “H}Eﬂl 3t AudE AAMA 0 FAY A Ads: 2A, A &= 7
FANe AR FALES o)FA 3 regrasp Al AA A& A dohy Rudtgld o
o] ¥ LF AAF7s S AP YA, HHA FH B AT v
o gt AEZE AFFHANG 55 FF0] uj¢ Fod HAHL FAE 334 GHEH 9
¢ FE54A BHE Sotod 4 =W FH wAY Aol7t wpAlY A

Ael &5 v FE AN oy dgo] MAETS frHstel 471Y B V1 A2 AT
sted 240 Qo

o] AT AL FARN THA AL $AG + Yt FAHNE AAAE A% 398 4

B 7 A7 (cm) A (ke) Lol (yrs.) ¥ (yrs.)
S1 165 63 25 18
) 167 63 20 n
3 160 56 21 1

M+SD 164.0£3.61 60.7:4.04 : 20265 13.3+4.04
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A Analysis program Kwon3D Ver31 VISOL
Computer Pentiuml[V Samsung

3. AEEx

S22 F957) Yato] 4009 Sony digital camcoderS el 247} 20 HAF T vlTle
Adleel BES] AZFH3 B A Bao] 257 Sol2Eg suge dzg zdaigch o 4
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4. Xtz Hel
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T P S X5 2 AU YRS Y $3 43¢ 2202 Joal AAe v
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Plagenhoef(1983)9] AR & o434t}

ztztel Jlujale sy Ao 234 AFE 33 AZE0) ST o), 001% 7HEoE BIRY B
ZAZA3, 32H¢Y ¥ Abdel-Azizo} Kararah(1971)7F 7123 DLT(direct linear transformation)y
o s ALEHUL ojvf TixEfe]F T e o7 kA Al &) wo]zrt wAstET o]
& ojzd 93 23 AAZ 98} Butterworth 22} A9 £ Hef(low-pass filter)S o] &35} 2
T3 (smoothing) 3tY T, 2 Fo4E 6.0HzE HA gt
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E 3z 2o 2242 (EH1 : sec)
Sbject Phase DS Us AF Total
s1 118 023 0.52 1.93
s2 121 0.25 047 | 193
S3 1.06 022 046 174
M1SD 1.15:0.08 0.23£0.02 0.48:0.03 1874011

<3 3>¢] YR o] 98w, DS ZHo M 1.15:0.08%, US T A& 02310023, AF 349
ME 048400322 vehda, 1o w2 JA T 2947 Fit 187:01122 Yebdn. 994
7 28472 AR, S5 27 198224 24 Uehts, $o] 174224 7% Be A0 U
Eitth DS US IolM e S27h 1.2129) 025284 o fEAEERY T 1 Ajks YEE
g, ol& UEEEE 5T &3 29502 A8y US FHdM 3 gvte 538 FET
312 X3 AAZE § A2 £74 222 R Ao A4 DS %‘ﬂoﬂﬁ o3 WE LgA
£ Uehd S39] E4S B, DSe US WY & Lte 53 Al &2 wEA olgAl7le
et AF IoA FEE AFAE AR R, AA7 Aoz doht Regrasp Al
ETUEA7] R0) olFAA] gr A2 YryTh W S1& AF FHA 7P 1 AF
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&) ojg-& Regrasp A AT 9K EFUFAY] TS filste ALE Usgth

——

ol ox
(b o o wo ri

> e rﬁL

ABs BAE AN U 3 OAE neEe AANNRE Yo AL <E 3 2w, 7 3

i
i 2@ olF HHYE e AL <H 49 2o
23 w2
T X T

A YA wsts AHEY, 29 AW BAUYFE dAdA FPYAE S1% 3L 44
1095cmst 111.87cmE 58l ot S2& 86.1cmz & ol el 1, FAYA| = Sl 527t Z
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T & o8 A = Bo2RE 99 Y glojA= S10] B3mz 71 A Hlold, S3
| 328mZ 7} ZA Wojus A#E vebdth T3 Regrasp A] Start 739 $43x0]E H|
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518 89cm, S2+= 0.2cm, S3
Aog eyt ad &

FHWsl QoiMT 27t 21.8cm, 295cm, 21.4cmE JERHEA Sl 3R 271 AR 2 A
HILE Ho|HA FAL $35= Aoz Jehygth
¥ 4 7t ciAY naEo) o x|uiz) (Bt cm)
Event
Subject A Start LP Rel Reg
X 37.7 232 25.3 89
Sl Y 109.7 113.4 144.2 1315
Z 297.3 165.5 2454 299.4
X 372 41.0 28.9 0.2
S2 Y 86.0 78.0 1265 1155
Z 293.9 180.7 2344 290.7
X 33.1 34.7 328 114
S3 Y 111.8 106.4 145.5 1332
Z 2884 173.6 2259 2896
X 36.0+2.50 33.0£9.02 29.0+3.74 6.815.92
M+#SD Y 102.6+14.33 99,3+18.73 138.8+10.61 126.8+9.75
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L1DjecC
DS us AF Ds Us AF
S1 37 308 127 -131.8 79.9 54.0
52 8.0 485 -11.0 -113.2 53.7 56.3
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M+SD -3.2+6.14 295+8.86 -12.0+0.89 -119.9+10.31 62.0£15.55 58.0+5.07
8z 7o) £ HYS AuEY, DS FW A SIS 37cm, S2% -80cm, S3E 54cmE Bolw
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Subject Axis e DS us AF
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o Y 117 2,68 0.87
z -1.45 7.14 5.62
5 Y 1.53 189 126
Z -1.02 726 457

M:SD Y 1.45:0.25 2194043 0.92+0.33
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24 R3E - A - Zefat
E7. 2 CAY FoaMo| 2tz (CH9 © deg)
S Event Start LP Rel. Reg,
RHI 181.2 166.3 157.1 1834
o RSH 165.1 1.0 -70.9 182.7
RAL 89.9 823 113.7 785
TRU 89.2 2832 389.4 9.7
RHI 191.2 173.8 1524 1915
- RSH 163.7 10.7 711 1825
RAL 87.7 72.9 101.3 83.7
TRU 87.0 264.6 384.7 845
RHI 186.6 168.2 1442 185.0
- RSH 169.3 36 588 1923
RAL %0.5 767 107.9 848
TRU 88.6 275.5 377.2 102.4
RHI 186.3+5.01 169.4+3.88 151.246.53 186.6+4.26
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RAL 89.4+147 77.3+4.69 107.6+6.24 82.3.43.37
TRU 88.2+1.14 274.4+9.34 383.4+6.70 945912
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