i Korean Journal of Sport Biomechanics

15 §X =3-¢598E 7|, 2003, A13¢ 33, pp. 293309
§
2003, Vol. 13, No. 3, pp. 293-309

24 FAAN IS Po|E 2EHE U

53¢ Kinematic S44¥4-AH 4T

%}9‘]3&* - ﬂ%‘]_}l{** . ol}l%***(%?ltﬁﬁ_}'ﬂ)

ABSTRACT

The Case Study of A Kinematic Analysis of the Right-Straight Punch in Korean

National Representative Boxers

Kim, Eui-hwan* - Kim, Jin-pyo* - Lee, Jin-wook**

(Yong-In University)

E. H. Kim, J. P. Kim, J. W. Lee. The Case Study of A Kinematic Analysis of the Right-Straight
Punch in Korea National Representative Boxers. Korean Journal of Sport Biomechanics, Vol. 13,
No. 3, pp. 293-309, 2003. The purpose of this study was to analyze the kinematic variables of the
right-straight punch(RSP) in boxing with three-dimensional analysis technical methods. The subjects
are boxers who have been playing in national boxing representative team and the RSP is their
special favorite technique, The right-straight punches were filmed on 16mm video
cameras(30frames/sec.) The kinematic variables were temporal, postural and center of gravity
(COG). The mean and the standard deviation of variables have been obtained and used as basic
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factors for examining characteristics of the RSP by out-boxers. From the data analysis and

discussion, the following conclusions have been drawn.

1) Temporal variables

It is a significant characteristic that LD] and KDM s’ the amount of elapsed time(ET) needed
for both an attack and a defense were similar : ET for stretch-out of attack-arm was 0.52+0.04 sec.

and return was 0.54+0.01 sec. Therefore, a defense motion is as important as an attack motion.

2) Posture variables

When the subjects performed a RSP, the significant characteristic of the ankle angle was that it
wasn't completely returned to the original position after stretching-out. Therefore it is necessary to
do supplementary exercises, such as side steps, to move the center of gravity more effectively.
The knee angle was not fully stretched either. In regard to the hip angle, it should be rotated
with all strength to harmonize with the direction of movement.

3) Center of Gravity(COG) variables
When both LD] and KDM performed a RSP, a significant characteristic was the transformation

of sagittal view rather than transverse or frontal views.
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g 2E Aude A71e AFES Aoz AEHE R JES EA4 AFdA golE Z
ol(light fly)d A9 AL 605%8] ¥& |ESS Uehyon, A43(1987)= A66, 673 A=A
3o FAT A9 37 7|eE e ATE & 24T A, AFFA YoM RSP T3 A
30 2%(F 6.883) etk E, AET(1987)E A3 M)A
20 gole dul(light heavy)F M9 RSP £3¢] W £4 7
3l & *é%ﬂ—’? A43Z 50%2 HFES Ve, PFE(1990)21986\d Meo}
2 A& A B4 AFdAds), 1989 MEedg Bk T vt Setel(fly)
Ao 2EH|E HA 9 T2 7&y B F /HE8S 733 F ATE 932 97%9 HFE
Uetde). metA, ofs} o] RSPEAE B4 77180 oM FFeo] 2 7lzolz st
B 71eAtgd @8 ddTEe dZE Y9 Z.&*éoﬂ B AHELH, 19758 7le Hix
BAo B3 AF(E, 1976 ; ur8 3, 1984 ; FHT, 1987 ; BAF, 1987 ; AEL, 1990 ; AAS,
1991), B4 Ao AN wvhe 250 Be 394, 1983)93r Stepihg- &o] #eE A7(FRAQL,
1984) 18] FS(19M) 2EHOE 7)&S 249302 FA%e A4 445 52 &5
HEHAZE ro] HlaEA }%19.“1 Donivan(1984)2 4, 222, %9 % 7|l& ¥ A M2 ¢
& FAY 2YEE 4 F ZHH BAY g2 £2HsE 2AdF o2 FHsHT o9 2o
HEE N B0 AY 231 e S Fa 8l7] dEe 534 HUASY 43 #d
5

et

wigol Aol AFs Hn ARA A5 ARG THR

FAY, AAE 53 g AHoz FHoR Holojr BAYS A wiEdl oM A

A 712 A8/} SFHE dlojth. E3], TARAML £3 Kinematicd #ASE EA st 2o

71296 E wobsly ZHART ol Agt AnAeA 549 P AsHo|n FeEHL
2§53} ASE & Y=E AFFQ 7|12 a7 2esi ‘

g2Hd, & d7e B4 I7EASES gdeR 3 Al dTEA RSPEAY didte 32k 4

FEANE o435t Al AA|, F4 59 Kinematicd HAEY EAS E43=t £2o] ot

—

1 Ao

ol B Al (out boxing)& F2 FAl: F7HHE BAAS 29 S oz dgoy, g A A
AH EAE <F 1> 2}
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gy el . AR eRA F8 Z8d 3 7]
(year) K (cm) (kg)  (year)  (style)
Y.thsta o 2002 =7}
LDJ 2 gy 18 8 9 BB uniy
Y.o) &t o 2003 ©jgka}
KDM 21 ok 166 61 8 oBEY umagsne
2. =T

FFENT ABIES 99 PanasonicAle] S-VHS AG195MP Bt edlWe) 20), A% & AF
He vt §4 Z2a3¥(Kwondd 21) o] AHEHA

3 4gEA

TAHY] 48 MAze <3y 3 2o
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ek Aolzbg 130°% st onl, YA Fleksel Azle Tm2 $QYT, 2%(steps)t I E
o] Sysjojalol sht APAL9 vheto] vpRulcke) A2 Flulge] WYL WRe] sl A
A7t e 54 $39¢ ¢ 5+ YES 948 B ¥ (punching bag)zh HEAstel Azl B
A%S TG THE AL A9NARY FE G0, BT D) GNP 2.2 (r|EB
A9 A3E B ek 7Y AAol T e wneseE HNT F 34Y 22
HEE AH3H7) 98] RPSAo] B B2E + Y52 1)) SAYE ImpAL2 A8
A% B(m x Im x 2m)3 X80 0% F9F B9 F AASLO, RPERS] AF 9L
Y3, 2 48 X3 283 A8 19e Z302 A¥an. 2927t BT 949 3 299
Htestdet B2 FUAEY) Qe Fhleke 293 ‘o’ AA AL BYsion, ojn 7
2] S5 frames/secO 2 Fo] AR O, 2009 AW} ERHE AN AR olgt
£ 743 Ao 948 B3 (punching bag)ol RPEZS P52 H3n

evenis : E 1

phases : 1P 2P
J8 2 2l0|E AEH0|E HA(RSP) S&te] F2 O[HE ¢ 2o

—_

4.1 O|HIE

54 RSPERE FHAAANN 711 3 9K 2 HEoker|7HA] $ 3709 oMEES Helstych
@ event 1(EL) : 7=(guard)® 28 ) 2, Q&S AAS 98] G Jow BE WL A

olx 0B&E A E3t I7AT Has) 93 A4 Ajolel YR v,
@ event 2(E2) : ¥5& WA ¥ (punching bag)S 7}23 Abe).
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@ event 3(E3) : A& AN €3} 7Y ¥

Folst7] g3 HEot 2 A, 2EE UEA
wAY ZAx7t R 254 AU
42 =9

RSPE2E <a¥ 2>9 o] 7HAZH(IP), Y913

fxFeEp)os FEAE, 1P E17E29 731
FAL Tav, e B27 B9 FEFoR Fseict
43 MUE

431 X749l

e, AIZBHY L g2 <34 1o oA At

(iD= (F = F Yt o cEa1>
4, t(i~f) = 287

= 749 $5 ojWESY ZY WX

= 739 AF ojdE ZHY WE

4.3.2 A (Fx)Hel

WHdle F £Ho] ojFE AxE

e 2] vZ(dot product)
UX,Y, Z)%t VX, Y, Z)7} o] %+

£ ol&3to Pt F F 49H

= 7 6t g <34 2o 9A Adsiger, A Wde v
3 2.
U-v
© = arccos (TTT[ - V)
XiXjt Yi¥j+ZiZi
=arccos (VX 2+ YR+ZE - VXPAYRHZE) 7 <342>

@ wEZHankle angle) : 2wHe] WE(FA])o A

Ry S53d F4E de An 34311'}{— Aol .
@ FEZ(knee angle) : 2% JdYAAY F
O|F & Ato|A4E.

Q 4 z(hip angle) : 3% M ade 2A7 dd@Ae]

4% 2gwa 34 19n RS F4o|

[e Je]

Aol Ztx. |

r
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@ ol7iZ}(shoulder angle) : 2 B% TEAWEY F4H oABEY 4 2Pu YHBHY F
Aol o] F& AtolAL.
©® BEAZelbow angle) : LEZ oATEY FAUH TEAVEY F4 183 &5BAY F

Aol o]FE Alo]F k.

4.3.3 F44
HAEA £4 19 FAFAY AR v d59 <34 3> gAY AN
G o= (L= p)Pi+ Dy oo < 243>
&, pi= 24 Zold Ud AT HHY FAFA A Hl
P, Df = 34 299 2 999y A%
g @AY Al FAFAY A& Ce 9 <34 o As AL
S(crmy)

A=z

5.1 QAR Hxs}

o &M HPAe RSPEAE AEsH #Esie, A FHYS n2A 47 Ao
QAE F WY ZA B2 733ty 21709 B33 S 53t 929 Allinked rigid body
system)i AostRon, 7+ e FAFAT A BAFHY AXE T2 A% A v

B 45X (body segment parameters)= Plagenhoef, Evans and Abdelnour(1983)¢] zt2& ©]&-3titt.

5.2 A4 Hus}

FARE(Imdmam) e 43 FR44 71g0] $980IAE AR ARsgen, oY 498
HATAT 5 BFL X3, AF BFL Y3, 43 33 7302 3R, $AY B9 12}
o ¢ 27 594 gl Y (digitizing kel BEe) LAF AANE FO2 HE} AUk

5.3 3 AE7 HEY AN

% WfamesZ B8 B4 RSPEAS) 4 33 HEE Q7] Askel 55 o) RPERE A
A F RS 2 9 39 ASAXATE 248 45 o4 £F 2 2SI
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ARt tAeto] A (digitizing) 3t th. TiAEto]F& FulAAQl ElAM AXRAU B3] 4
framesv}lTh 217)2 R o™, UA e} Qs 42 249 FE2RE QA BAHYY X9 AXE
Al4Fs7] Y3l DLT(Abdel-aziz, & Kararah, 1971)%H-& AL&-314 0

5.4 23} AA

33 FHEo X¥HE Aoy oxte} 7AA A ] A7 o] Z(noise)E AA3}7I
A3 A Butterworth®] 2nd order A5 %3} BEl(low-pass filter)Z A3} 255 (smoothing)d}S).C.
™, oo} A a(cut-off frequency)= 6.0HzZ A4tk

5.5 A=A

EZE A dl= KWON3D Motion Analysis Package 2.1(Kwon, 1994)= 2 18- AHE-3lo) 53] o]
8 A 5 A7 EFo) AP 53 338 I7AY B 99 FA AxAHY.Hw BT
A=)l oA Adsigon, 7 WASY] HEHH RFAAE T3o /IUE FAH2 AR

I 25} 9 &)

1. AlZhgel

BA 7MY EAS golE AEHO]E HA|(Right Straight Punch : RSP) 24 ZHE 48 A7
& <% 29 2t

B2 3Hd ARAM7 ‘ {unit : sec)
phases
subjects P1 P2 total
LD 0.52+0.04 0.56+0.01 1.08+0.05
KDM 0.51+0.08 0.51+0.04 1.02+0.05
M:SD 0.52+0.01 0.54+0.05 1.06+0.02

Y 2847 AHQER AR, <& 2>d) Yehd utg 2o DY AlSAgMY HE &
SAIZRE 0522, A25 el ME 0562, F 48 AR H-e 1.08%0]ch KDMS] Al A
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Fd 2847 051, A2FHANE 051%, & 28 Al FFE 1022010;1@ LDJ¢} KDM9]
RN Eé& 28AZ AlFHAMNE 0522, A2xHoMc 054x0)%EH), ol9 2 Ade
EX 7}7:1 She LR ofue, ojsty] ke xS A 5—4%0}3% A K A

E Mean
g phases

0.54+0.05se¢
{51%)

3 4 oY HE L2AM7

<O¥ 4 yehd wish o] FARA 1062 F FHE 284 159 49%, 23 51%0]
At o} Z-e A= B4 RSPERY E49 AogA /1A 2834 AweA 714 8 &
AE Boll7] Hate] PR A2 HEoler A £F FA4F B4A AYE THFE Aol

2. KpAjel

E 7RG RSP 53 Al AAHQE /EE AwRd g3} 2.

2.1 LDJS] AAsel

RSP $214] LDJe] A9l oMEY 2EE <E 3> 2tk

LDJ9} AHMRE <& 3> ehd wig} o] W27 glojq ZulAH E 1614 %1°, QUE
A4 E 2914 101.9°2 #Eo] A= Z2(plantarflexion) =3t} LA AAS E 36]4 100.7°2
Ax(extension) S| & P4 et H2 QEwd N EX(arget 712 A QUE o)5H UAF
Jol AAAAA E 302 FBo} & W AA) FAoF0] e oJRolAA %e Ao AN



Aeg Asdd.

I 3. 1LDJe KMol (unit : degree)
 angles———events E 1 E 2 E 3
ankle angle 96.1+1.64 101.9+1.08 100.7+2.94
knee angle 171.6£1.53 167.8+1.27 170.1+2.32
hip angle 161.3+2.44 160+1.06 165.4+1.55
shoulder angle 33.1+3.21 80.7£2.58 2464215
elbow angle 60.5+£3.92 137.8+7.37 55.6+0.94

2579 wske Z¥AAY E 194 1716, J9E 442 E 204 1678, AARAA E 30]
A 17018 vehigid, QAE A4 B 24 239 A48 bl 29 52 RSP 3l
oA Btk E&Fol4 R8 AR ¥ & Aok BE, $FHY £49 AFnos A 734
WAAE o= A= $A7 98¢ AFHAY, FeNewton)s] A3EF WAL VIS AME
AWl A8 U9 27103 WAEFL AYPE Aolth e, BALd 93 44E Yol ¥
29 2302 Jd JAR $A Y Ao] NA FAYGE AL vehlel F= Ae2A
Bk 5819 RSP E40] 7] AshAE 458 E2lAe $8248 urh o A1 AAck ¢
Aolth w2k ol ol Aoz FHE] AsME WARAY AR ARIRE 0%
¢ 47 5 FEATIH ol oFolAok § ol

J9ztel Wake 29449 E 194 1615, JHE 449 E 294 1607, AR E 3914
1654024 JUE A9 E 294 Q84714 Rha 23 B4 ekl RS HPaE AAR
AA AgsolAe Yol Wyl YRR $FY APIYH 02 YARA FAL AU #
S glthe A8 vehd AeEA Mo B39 RSP 40 £7) AME E 20048 997l
HTh o AA sjojo} ATk EF, E 3049 4Rzl Ago] 2 tehd e 71 F AR
Az 9% & ), Y] FYo) 0%z 43 IFHA Fahw wA AT A2 Y B4
Az

PAztel Wehe FuAAL E 1604 351°, JHE A4S E 204 807, AAAAA E 3014
%6°% vebith GHE AAQ E 2904 $AF AAFA] ohd e YHE A BFA 20| @
A% 474 94 e o /1A% Ao2A o A A § B Ao Yol o] 4
93 AuelAE A 9 2R 4 Yot AL
e Fuolgss ¢+ Yok

N2 gule FAFYold BARE 23

R Aolold, olgE FAY YL &

A
~

)
(2119

AAmto 2= o= AR A7} YLod
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o8 W& FHa At SHEE M Gl &g A7 ANREY Slods JF 4T F
£5A77} o|FolHe} stk

2FAZe ke ZUAA E 194 605, Y= 2449 E 2044 1378, 4147442 E 3]
A 556°% etk 99E A4 E 294 A4 SAe 39 Fg @ 2 Ao Qoly Bl
288 2 e Aol 32 B 4 Yoz BrAE e e 599 S0
A&e T % Atk B ohiel, AAR AN E BN 56°8 e A 7Ha Fol A 3
A2 BB AT A0A A4L 5B AAY &g FAF ¥ + Ak

2.2 KDM2] A el
RSP 24 KDMe] A9l o|ES 25t <§ 4>9 20

E 4. KDM2| RpAfE 2l (unit - degree)
angles events E1l E2 E3
ankle angle 101.3£277 104.3+2.51 104.1x0.35
knee angle 175.240.95 161.9+1.89 168+2.98
hip angle 1674+1.68 167.8+1.68 17284206
shoulder angle 35.3+4.63 81.5£1.7 39.9+0.75
elbow angle 589+2.82 132.8+2.3 58.3+0.11

KDM9] AAH L <X 4>0] ehd ule} o] BEZbe) glojx FuiaAll E 1914 101.3°,9 %
E A4 E 2004 1043°2 Zo] A& ZFZ(plantarflexion)FAtH7h, SAXNAAR E 3014 104.1°
Z AlA(extension)F & WS VERY T LDJY Ao} o] 2 22w A EH(target)E 714 Al
gurz olz®H M FAe] dYAAAQ E 302 HEol & uf A FAolFo] 4AF o]FoA]
A & Ao 7R0g Ao AlgEth

F27be) wste FulAAQ E 1904 175.2°, 49 E 2A Q) E 2904 161.9°, AAXZAH S E 3904
168°% etk LD Z3te} o] YHE AA 2 E 204 161.9°F VPR 21> RSP F2ef glof
A Bt agFo)A B¢ 4= AlaEth

AB7e] Hge FHAAQ E 1o4 1674°, JHE A E 2614 1678°, AAAAAQ E 34
A 1728°% deiych 82409 E 15} JHE A9 E 29 57N 04°9] XolE Ve
AL LDJY Axohe b AwEE Ad2A dXEANA AgHoAE P Bl YU
A EFY APLFS et e RS JE Rojgt Al

Az wshe ZHIAAQ E 1044 353°, JHE 242 E 2004 815, AHAAALL E 364



oy
lo
rl
o
r
53]
o
[l
Ho

304

39.9°F Vet

23379 Wzke 2uA4 E 1604 5897, AUE A2 E 2004 13287, QAHAH E 3of
A 583°2 Uehith 93E A9 B 2004 1328°% tehd A& LDJY Anel o BAe) Ho)
8 28 A0 o Bao] 2a B AelAE Add Y& BIT £ YTE RS VIR
Aol

3. SHel

3.1 LDJ¢} 4
RSP T2 LDJY] 2H4, A%, &8 e A4 dee <& 59 2o

¥ 5 LDJ9 E4He (unit = cm)
displacements—— £Vents E1l E2 E3
frontal view 49.7:0.54 55.6+0.41 544+0.53
sagittal view 289+1.10 429+1.58 354+1.88
transverse view 93.9+043 94.3£0.36 94+0.36

LDJ9} FHWL < 5> o] 2 W ANFY oY EHAAY E 1914 497em,
AHE ZAQ E 20 H = 556cm, Y93 A48 E 3M = S4dem, A-F oA FHlAAQ E
104 289cm, YYE 249 E 24 X4E 429cm, Y9A 242 E 39ME 3BdemGon, -3} BF
AXe ZulAA2 E 1994 BIem, YHE A E 2914 M3em, A3 A2 E 3914 94mE
Uebdh old @ 22 vigol & W, 3¢, e 43 AAFTA olewse TR AF 2F
AN NAFH olese] Fo] A vehd A2 RSP T2 +5IY WP YA FadA
7 9= RAog Alg®Th

E3, LDJS] RSP §44] AAFA olsddE 4a 3¢ A& HFeE olgd A
g Hasiny, <ag 5>¢ 2tk

tlo

o|HEH
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100
90
80
70
60

frontai view

e § @4 ittal
view
40
30
20
10

~fransverse
view

event 1 event 2 event 3

3% 5 LDJel FalHel

<2 5o et uigh 2o) £ o] AAZFA olFUAE FUAA E 194 JUE A
A E 2747 92902 5%m o|Efa, UHE AMAN LYK AFHA7A sEZweo =
12am ol5HT 25 W) AAFA o}Fo] ZuAAL E 194 IHE AAQ E 2747 9o

2 59%m o5 Ht7t YAE Mol AP AAQ E 3742 LEZOE 12m o}FE AL 4
A FHo] PEN 2282 A3 ABHA £ R /|UF AoTAN B} LX< RSP F
e AAE fTox 2wz AXFAY o) & o|RAEE FH}T AFdaol § R

o]t}
2—] ) H]-b‘l:_4 Al =

_:

24 EAUNE AHNY, U449 E 194 JHE AN E 2744 QE
F2.2 lam o533, YHAE AAA E 204 A9A A E 3711 HERFO2 75m o) F
s, olsh 2& Ao RSP $4 £FAY Yo BF $ol7] Mol ZuAAY E 19)
A E 2714 @E02 1eme] o1FS Uehirkn @ 4 lem, Q9E A E 204 95 A4
A E I HEOE T oI5, 29 99 AASH NSRS AFesARel ¢
BN AAFA) Q22 S BBHAA £ Aol 71 Aol AR,

A3 B AAFY oFUNS AuT, 2AAA E 1604 JHE AHQ E 244 950
2 04em o] 531908, AWE 249 E 2014 Q9 A E 3744 olgZ02 03em o534
ohoolsh 2 ZH viRol B u), A3 PP AAFA o150] Ad gle PPo U AL
£5¢ Y02 HHLT| Qoiy) Wols} Azud

3.2 KDM9¢ FAluiel
RSP £2 Al KDM9| #-9, -%, 43} wake] 4454 o)5HdE <¥ 63 2o



306 delgh- ANE - 0|nS
I 6. KDM2| SAlHel {unit : cm)
i events E1 E 2 E3
isplacements
frontal view 51.441.06 555+1.82 54.4+2.62
sagittal view 29.6+0.96 41+1.48 35.4+1.53
fransverse view 91.3+0.29 921+0.22 91.7+x04

KDM9] 4802
194} 51.4cm, ¢
drx= FHIAAR] E
354cmo] G 07, -5
| ApA Q1

ol AAZ vlF B
AH ZA
# MM:’}

‘Qi B} Eﬁ}li

§FN=
E 304 91.7cmE& vheb L)
H, #3 3

o]gWste] Fol A vehd 22 LDj9] Axeh o] RS
T o A}Eﬂt}

d9A ZARY

<% 6> Uehd upe} o] F-9 wakel AAFA o) A FuiAAY E
E AA¢ E 290 E 555em, 991X A Q) E oA & 5MdcmolRa, A-F sk

14 296cm, YHE RAS E 204M & 4lcm, E 3olMe

ZH)242 E 19]4 91.3cm, YHE 242 E 2614 92.1cm, U9

4, <14 63 75"3}.

3 ge] AAFA ojFuste Ey.u} s;f- ugzzm]
RSP 54 &

-

- WA N oW o
[« =lelelsNeNaleRol =2 -]

event 1

event 2

e frontal view

,,,,,,,,,,,,,,,,,,,,,, sagittal view

transverse
view

<1 6>9 JEhd upe} Fo] F-¢
A E 2712 9Zugko 2 41cm 0|81, YHE
12em ©o]F3 AT 3¢ Wk ARFA o]Fo] &

18 6. KDMo| S4

W] AAFY

olFHHAE

AHAA LAA AAAA 2 EF
12442 E 164 JAE AAQ
REZ02 12m °lFF A

°2 41m oESYT YAE AMeIA 9992 A4 E A

ZHAAQ E 194 JHE =
Wapo g
E 2747 9%
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LDJo] A#e} o] 4l 9] Falo] Aoy 2wtz hA3) AR 23 Ao 7|A% Aog A
590 A% g AAFTA olFHAE AW, FuAH E 194 dYE Hm E 2714 &
TWEOE 1l4em o)F3AL, YHE A E 20904 A9X AAQ) E 3747 HZEWEO 2 56em
o] &3t

oj¢h 22 Zi= LDJo] A9} o] RSP 5o 351 Wifo] A% Wo|7] Wi Fux}
Al E 1A JHE AR E 2744 ¢E 02 114em 058 7;101% UHE 242 E 2004 A4
X AAQ) E 377 HZoZ 56em o)%3 AL LDJY A Qo X o] AAFHe] 28
2 4A3 A AR B3 Ao 7103 Aol Az dT

A8k WEr AAFA olTHAS AuEy, FHlAA E 1904 YHYE AAI E 2744 §&o
Z 08m o] F3 AL, YHE AA E 2614 49K AAQ E 3744 ol F o2 0dem ©]F 3T
ol9} £ Zi= RSP 329 &% A3 Wiy 943 BV} de Ao2N % A3 Wik A
T o7l Ee 53 53 A 42 GFoT 9 olFS Hr} Be] Ve Rog AlgHd, A4
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