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ABSTRACT

Kinematic Analysis of Marche Fente Motion
in a Fleuret Attack Technique

An, Sang-young*(Korean Amateur Fencing Association)

S. Y. An, Kinematic Analysis of Marche Fente Motion in a Fleuret Attack Technique. Korean
Journal of Sport Biomechanics, Vol 13, No. 3, pp. 277-291, 2003. This study was designed to
examine the kinematic factors in the phase during the marche fente motion. For this study, the
subjects were 5 elite male fencing players. The direct linear transformation (DLT) method was
used in calculating 3-D coordinate of the digitized body parts. The cubic spline function was used

for smoothing and the kinematic data for displacement, velocity, angle variables were calculated
for Kwon3d ver 2.1.

And the following conclusions were drawn;
1. It show that the marche phase appeared to longer time than the pante phase in the
performance time. For the fast attack, it showed that the subjects should be moving in a
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short stride width.

2. For a fast and stable movement posture in the marche phase, the vertical change of COG
must be maintain the same position as possible, but all subjects appeared to decrease the
COG because of a excessive the knee flection.

3. In the COG velocity change, all the subjects showed to the same change in both the marche
and the fente phase. However in the attack extremity velocity, it increased velocity in order of
upper arm, fore arm, and hand in the marche phase, but it showed different velocity among
each subjects at the moment of stabbing. So that in order to do effective stabbing, they have to
extend their upper extremity max and do faster the distal segment than the proximal segment.

4. Tt showed to take a fast and stable movement, because some subjects showed the big
anteroposterior angle of the trunk flexed max shoulder angle and elbow angle of their attack
arm and the other upper extremity.

KEY WORDS : MARCHE, FENTE, COG
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W &Aof 1 S AW A5 F Fi A d59 43S =olv 237t Hilt
%719 S8 (Fleuret), o #(Epee), ALH 2 (Sabre) A 7}x ) 224 27 42 A7) S
AN B Aozt itk ZF2oA BEE Eejde S50 & HoUA
3 R A7|EA, 7 Ao 9] NEE Avog BE F4i(Toucher)7} 3
U= Y(Force), 23] =(Speed), eto](Timing) ¢} 2.3} b3 719 £ 2
A&l of ,\,113} 015 FE(Fente) T2 16C% Y IZYE AZFE|(Nicoret Zikanty)7} W2A|7 5
,1993) 2.2 S8 £2 Z 713 ddsA AHEE 340k, Attaque) FZO 2 A, W
Q) X9 (Foot walk)] 2T, H27)(Lunge)o] FZFAH 2H =7} FLAIEE o7 E 9
ZoldA, A3 og SHL A& F Ak BF T2 AAF A¢ vs T4 FEE= YA
E(Contre riposte) 9] 2L T2 AY & Av AFE 7 Yol 7HE Bol AHEHE Tt

A9 4718 F AR, 71eF, A 2Q0E& FA4ste Aol Ay Fr1He FINE 5

= R (01471, 1997, ol @S, 19%) 0.8 A4 513—’ ded, ojdE 71ed E4E AoMEe
9, dm, AlRE FE g 7] A3 Jled 57, B71H(Piste) AR 2 37 44,
T 534 2%, 28l de 3% T gEd v % EA(0]371, 1997; o]8%, 1996; ©]d3,
1995; 243, 1995; o|ul, 1995; 74<d=E, 1993; ¢HH 3, 1990; HAH&, 1984)0] FE o]Fo] gt} &5
813 (kinematic) 24 7 #¥E AHEYE, Fuo] JlojMe o7 15%n AFES ez o)FHY
BE2003)0) 5] +353H EAo] o] FoF T, FYZE Bai et al(1999)9] Aol o7} oA
54 Yo Hey) Sad ol £5829 B4, Zappa et al(199)o1 A& ow| 7]& )49 hiting
A WE £FHE £40] o]Fo|A, oy 5 dUE TAVI¢Y FFHI Age ¥ 4
Aol Uk
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o WE 583 £A4E B8, vl2d 3% E FHAA Udeus 934U AHE ANz,
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1. droid

o] @7e] e HA) TIE 4ulE 0 B AYY 4558 AHAYen, oI5 A4H 54
3 2£579¢ e <& 13 2ok

E 1 AMHH EM

m A% (em.) A (ke o) (yrs) A(yrs.)

A 170 63 24 11
B 180 7 24 9
C 180 8 28 13
b 177 77 3 15
E 175 65 24 1
M+15D 176.414.16 71.848.32 2624319 11.8+2.28
2. Mg 3|

Eed 329 vh24) BE 54 £457) 995 A4Y AUPuE <E 2o g F9uIs
Pt BAREE AL |

¥ 2 Ao 54

7171% A& AHA
Video camera Panasonic Panasonic
#g3m Control object Variable control objecvt VISOL
" Video tape | 5-VHS SKC
VCR AG-7350 Panasonic
PEEA Movitor PVM-1942Q Sory
v ~ Analysis program Kwon3D Ver21 V-TEC

Computer 586 Pentium IBM
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24 FE FA4S #3937 Y3y, 60fields/secd] £x 2 29 5= 302 Panasonic H|Tt] 2. 7}0]

E 0|83l AW 50 F g9 slvlets Ay, AZde 1dE 44 HAFAT of 48
Zgd o717 A, 30749 FAHol ZAE FAH E(Ee] 200cm, Zo] 400cm, & 100cm)E oF 2%
2o, Al &4 AA 2do AgHA - 5 E FE3 AFS AT F E AP &
At =3 A T4 E4E A g 2od F AN iR gol2g U F A} v
(Reflection marker)& z} #A 7 (joint position)o] F2A|AH BAHY Qo] 71532 Y

4. Xtz X2

A A AHL FAH Eoll A% 30719 FAHE o] &3ke] A I FHH7F ALYE F, AR 37
4 #a71 QojAh ol F e F¢ WIS XS, 25 1Y PAFE YF, FAWFS ZF502 F
sttt QAle] Bde F 20709 A A WA A LH2 A2H ZFA A 2% (Linked rigid
body system)© 2 o8, Z £ TAFAN HA TAFAY A& AN A4 QA 24
243 (Body segment parameters)= Plagenhoef(1983)2] 212 E o] 43}t

32k FHE = Abdel-Aziz9} Kararah(1971)7} 738+ DLT(direct linear transformation)®H ol 2|3}
AR oH, ojzo| 93 23t AAE $13] Butterworth 23 A9 51t Y] g (low-pass filtering)
Mg o] 88te] A2t)(Smoothing) 3411, X F34(Cut-off frequency)e 6.0HzZ A 3ot

of @M AHE 4= FoE BY, JABELE ndEAA AABAZ Jh= HEY e F
Zo| o] R AUz, TEAZL 43 Ago] o)F = A, nBHL hE S ALY} olFe
2, -84 dE9 857} ol AU, B54E $FAF(ZFH)TY EF0) ofF = AWges 4
B3 At.

A7 BA I <E 3> F Ul FHOE BERsY, TEdE 25 54 24U
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139 (2 %3) 223} (H=57)

=9 ¥
1549 n}24] 77HEL-E4)
239 BE FIHES-E7)

i o)x), B vp2 §1 9 AR, B YE

1. 024 =H

< & vt24 FUAY %A 5L e Aotk TOE rt24 3% L8%9] oA
3k £7ho)n, TDE uhjto] o]A)3td thA) x|wo] AA|ghe £7o2 Aoy

24 AL HY Y9S- SFdAE AdEI, Y o)Fe] B FFHYA =A
B=F A AAFA] B¢ 2= FH9 Folok s 5L AR TH] o|FoiAk @

o 2 g S4S MR gL 2o,
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Subjects

Variables A B C D E M=SD
Time, sec 0.55 047 043 045 0.55 0.49+0.06
Stride Width, cm 614 834 847 76.6 776 76.8:9.27
HD of COG, em 98.0 814 779 88.0 895 87.0+7.79
VD of COG at TO, ecm 86.9 91.8 928 86.8 91.0 89.9+2.80
VD of COG at TD, cm 758 84.7 86.4 824 849 828+4.21
Vu of COG at TO, m/s 0.35 0.36 053 044 0.36 0.410.08
Vi of COG at TD, m/s 220 235 22 226 1.9 220014
Vy of COG at TO, m/s 0.32 048 042 -0.61 0.18 -040+0.16
Vv of COG at TD, m/s -0.05 013 0.01 015 0.05 0.05+0.09
Vi of UA at TO, m/s 0.36 0.20 0.52 0.37 0.36 0.3610.11
Vu of UA at TD, m/s 3.06 3.30 256 293 274 2.92:0.29
Vy of FA at TO, m/s 0.37 0.18 0.43 031 0.25 0.31+0.10
Vy of FA at TD, m/s 343 3.9 272 3.32 3.54 3.40+0.46
Vu of HA at TO, m/s 047 0.29 047 0.36 0.2 0.36+0.11
Vi of HA at TD, m/s 3.52 411 270 3.36 3.66 347+0.51
R Knee angle at TO, deg 1178 - 147 1113 1003 1165 110.3+7.21
R Knee angle at TD, deg 1104 1121 120.7 102.3 1205 115.0£1041
R Hip angle at TO, deg 1376 146 1393 1352 1467 141.045.14
R Hip angle at TD, deg 94.9 1006 1007 1005 1085 101.0+4.85
R Elbow angle at TO, deg 739 69.8 784 84.4 86.3 78.616.%4
R Elbow angle at TD, deg 86.6 770 929 124 86.2 93.0+17.38
L Elbow angle at TO, deg 1314 886 116 819 910 101.8+21.00
L Elbow angle at TD, deg 106.1 544 9.6 9.3 69.2 82.7+20.6
R Sholder angle at TO, deg 46 -34 -10.0 -16.9 -11.3 924546
R Sholder angle at TD, deg -40.0 -35.4 419 -71.9 410 -46.0+14.67
L Sholder angle at TO, deg 215 26.5 237 290 24 24.6+3.09
L Sholder angle at TD, deg 146 171 197 53.8 220 25.4+16.09
Trunk angle TO, deg 6.3 6.0 89 5.2 12 55+2.79
Trunk angle TD, deg 246 200 212 17.6 17.0 20.1£3.05

TD = Touch down on floor, TO = Take off from floor, Vi = Horizontal Velocity, Vv = Vertical Velocity, HD = Horizontal
Displacerent, VD = Vertical Displacement, R = Right, L = Left, UA = Upperarm, FA = Forearm, HA = Hand
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wh24) Fee 2241 AT HE, 049:006secs] AIZHE ERRA, HHA O} 24 Ze A1
22, W o]F3e Ao Ueyth 1o 08 BEL B, 768:9.27mz PR AVl AR B
614cmE B3, APA O} 847emz 71 7) HES BT 22 o)Fdf ©E 24549 W3l
g ATRY, $9AYE 87087 79me] o FHE e, $YWskE 828:421mz 2.2 o))
£71(899:280cm) B} o 7em AE ol Ao2 YRt AAFAY Weel BE 48 8

AR, A o] AW o)AsHE $7H041:008m/s)o A Ho] Mo FAHE £ FEE
220:014m/s2 A 78 Aoz Yehton, A0 SlolNE W] gl Ao UEhy
oh RARA) Sxwsl] folME A9, W, Eo] 24z o)A%7H036:011Im/s, 031:0.10m/s,

0.36:0.11m/s)8] &= R T} 2.92:0.29m/s, 3.40+0.46m/s, 347+051m/s& YeER WA A9 £33 #4
5 £59 ¥z} Frkele AoE Yt

FE4d dWE wsE ASEW, Fx AdE 1150:1041degE  JEhHEA o)A AlY
110347.21degR t} 97 AAH Ao vehgty, 18 A9E 141.045.14degof 4 101.0:4.85deg

2 HolA A, 40degA® X He Aoz L}E}k&fﬂr FABRAY ZxisidA AZe B o)
7 g3 o g ztzt Aoslglon, ol B85S FAHOE 8% FIe +3, £F Ay
-Ho 2 AR A& € 935 oA A -9.215.46deg°ﬂ/~1 46.0+14.67deg2 35degH & ol77}
A He Aoz veigon, 53 33 De 02 A8 1o SdegAx A AA B Aoz
B & o, BFXY H9E 786:694degl A 98.017.382 FEAE o7j¢} o] AA He A
22 veEhith A& € 3 4B g FHE 4B 4rss 1Y, Z3oy 34
T 24613.09degol X 25411609deg2 FA xol7t e Ao YElGA T, YR} DE 53.8degE
O APt 2E FA Fvksle Aoz Jehgor, ¥EXY A%t 101.8+21.00deg A
827:206deg? H¥A A, B, C, Ex 2 He o2 UehgAth 93z De 238 A He
AitHe 23S Jepdt £54e FAE 1ol 201:305degE LERAEA o] A|43te]
55+279degit} 15deg A7} SE2 2 712N WA FPATG FAIZ FEE Ueyth AHEAA
9 71271 A717F AAE 39 FAYol Wae Ao F, ol NAFAY s A 3o AA
T ZEAAA ke A2 B 4 vk wapA #ay ¢gE rt2s A4S A deiMe A
FAY xoNEE A UM, 2579 718718 A4 dof e Aoz eyt

2. BE XA
<E BE P& 71¢0] AxsE oz (o)l oA s eTRH AR &
F44 548 Ut Aold, <E 6 Azt o 0g 23504 342 42 U Aol
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$E FWe ool AWd ox s £EH A2 7l(unget 0T
BHagon, WA olAs 2 I%@ﬂl g3 248 AHRw 08 2o,

& AwBT, 023:00lsecs) 4 8A2HS YEIT, 718 ge
29 Ae 9ya Ase} D, B2 uehta, 73 7 A7g Hel AL HYA C2 025sece]

FINAZ

AE
A UeTh BE AR AHEY, B 1293+10%0me] EES Yel3, 713 2 BES Y
Rl A 9¥A A7 1433em, 71 & HES B AL WPA EZ 1149eme] & Jehjof

HAPAZLA ok NemARY] AolE Jepddh Mﬂﬂ”% ol WIS AWERY, FHWE
155.9:11.92cm, $2{3tE 7214453cmE 247 JepE A f@Azte] B2 AolE YeEtdt 53
ANYA A%} Co A% 9 32em] Xolg UERA AAFAY o)5HEgE vEler, AXNFA
9 woldigld gloXe AR Hlgo wet, HPA A7} 381% FJPA Be 403%, HFA Ce
21%, 3824 DE 402%, Jg2t Ex 434%9 vl&S3 JehwA g34 A7 7 v, 984 E
7t 7P & AA M B H(Fendez vous) FFE H3te RAo2 Yehgdth AAFAY £xws)
Ro, FHPET glojAE 287:0.11m/sol A 3.064024m/s8 ZF7lee AoE vehgen, £3
T, T3 -012+011m/so A 080:0.05m/s82 &£&7t F7iste AcE vehdth 4L &3 e
ARAY 43 £59 HIE AEEY, o]A%7t] YolME Z+z} 281+013m/s, 2.87+0.19m/s,
2.862021m/s8) £%2 VAT, FA£7eE 387:019m/s, 40520.19m/s, 402:0.23m/sE &%
7V A F7Rke AoE Jehged, nl24 Idda Jehd AMYE SHEFY £xrde 99
49 $xd A WE Wels Jehdo

A WA W3 AT WIS Aunw, T2zt §lojAlE 8134820degs} 147.1+6.19degE IERY
WA 247t 34 Frlstke AoR UEeson, 93z} C7) 1552degs RojHA 7HE & AAS B
A ke, TP Be 1389degZ 7MY Zx WslE vElgth 1¥E A4 JoME
1052£397degell Al 841+6.70degZ F-E7t5 ¢ A3 2l 2F AAE FHdle AoE UgHon,
S92 A7} 761degR MY FA FFHE AL E YEgT

24 FANMY 54 712717 B UEs S | o
A Ade BE FRo2 A rig Bl ste 54 9
o B} 71&718 A ok 3L ZEd ety B —?
H, 18.2+4.28dego) Al 282+474degZ &} 10degAE 712717} &7
Ao eyt
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Variablos Subjects A B C D E M:SD
Time, sec 0.22 023 0.25 022 0.22 0.2320.01
Stride Width, cm 143.3 1355 1235 1293 114.9 129.3+10.90
HD of COG, cm 1728 159.0 140.8 1577 149.3 155.9+£11.92
VD of COG, cm 64.9 727 759 71.2 76.0 7214453
Vu of COG at TO, m/s 29 279 2.80 299 277 287+0.11
Vu of COG at TD, m/s 3.34 311 295 319 270 3.06+0.24
Vv of COG at TO, m/s -0.08 -0.04 -0.18 029 -0.02 01240.11
Vv of COG at TD, m/s -0.80 -0.86 -0.78 -0.73 -0.83 .800.05
Vu of UA at TO, m/s 293 266 2.75 295 274 2.81+0.13
Vu of UA at TD, m/s 410 383 3.88 3.95 3.59 3.87+0.19
Vi of FA at TO, m/s 311 271 293 29 2.65 287+0.19
Vi of FA at TD, m/s 412 3.94 431 4.08 3.80 4.05+0.19
Vu of HA at TO, m/s 3.04 261 3.04 293 2.66 2.86:0.21
Vu of HA at TD, m/s 4.01 406 438 3.83 3.80 4.02+0.23
R Knee angle at TO, deg 74.5 78.2 927 74.1 869 81.3+8.20
R Knee angle at TD, deg 1474 1389 155.2 143.7 1501 147.1+6.19
R Hip angle at TO, deg 1087 104.6 9.5 1041 1093 105.2+3.97
R Hip angle at TD, deg 76.1 77.8 874 88.3 91.0 84.116.70
R Elbow angle at TO, deg 9.3 849 990 1321 1225 106.8+19.74
R Elbow angle at TD, deg 1475 157.1 1486 1553 153.8 15251421
L Elbow angle at TO, deg %8 613 1051 1054 1484  103.2:3L07
L Elbow angle at TD, deg 1505 1711 150.2 153.2 161.2 157.2+8.93
R Sholder angle at TO, deg 487 -38.0 -37.7 -728 -63.4 -521+15.60
R Sholder angle at TD, deg -1141 -115.6 -102.7 -1115 -103.6 -109.5£5.99
L Sholder angle at TO, deg 821 227 87.9 722 119.9 77.0£35.20
L Sholder angle at TD, deg 68.4 70.0 70.0 59.0 793 69.3:7.21
Trunk angle TO, deg 238 193 200 134 144 18.2:4.28
Trunk angle TD, deg 324 324 292 214 255 28.2+4.74

TD = Touch down on floor, TO = Take off from floor, Vi = Horizontal Velocity, Vv = Vertical Velocity, HD = Horizontal
Displacement, VD = Vertical Displacement, R = Right, L = Left, UA = Upperarm, FA = Forearm, HA = Hand

FALEAY AEEE 4HEE, BEAGY B o)At 106.8+19.74degol A 1525+421deg
2 A 47t FFEA BEAJ ARHEA we o2 Jeidy, oAy Bee oA Al
-52115.60degol| A -109.5:5.9deg® Zt% 9} Wby} AA Jehl, BEX G 7S A AA AJ7H



A 2 34 J|=% ol24] HE X9 23EH 24 287

A Ee e AR Uesit FE 33 A
#71E doksted, ol AW 3 A 32

8l7] 9%k Folgt & F Slrt. ol AW oA dtv £ BEAY BT 1032:31.07degE B
oA FAPAL FE BAS JEPAAT, wo] A w3t AojMe 1572:893degE e}
WA 22 g38z7 22 AA AFE Ao Uehgth 53] 3@a) B 613degol A 171.1deg2
3g A4 3A AA SE Ao Jehdy, H¥A B ALE 1484degill A 161.2degZ 2 W3}
ol TS Adte Roz vk 23719 $3Y w3E B F Qe oARY B¢E BY,
o]A&7el AANME 77.0+3520deg® WHAZI BE HAE Uehich £ 9P ExE 119.9deg
2 Zo] g8 ZA A S Kol AT, Hdz BE 27degE HFA ES oF %deg?] A
ol RoluA YAz BE WUAE dehlth o] Adel A £ SlojHe
69.3+7.21degS Jel=dl, H8A A, C D, B Bo] AW o)Xake £t Zert FolAe
AoZ ey, ¥4 Be 238 4% ANEA H837] $4& Hde Aoz eyt

E 6 M27|thushSatel 2580 20

Subjects
m A B C D E M:SD

Time, sec 0.02 0.00 0.05 0.02 0.02 0.02+0.02
Total time, sec 0.78 0.72 0.68 0.67 0.77 0.72£0.05
HD of COG, ecm 1783 159.0 1554 1629 1538 161.919.83
VD of COG, cm 63.6 727 719 70.0 74.6 705+4.23
Vu of COG, m/s 330 3 290 3.16 270 3.03+0.24
Vv of COG, m/s -0.80 .86 0.79 0.73 -0.86 0.8120.05
Vi of UA, m/s 403 3.8 3.54 384 354 3.7620.21
Vu of FA, m/s 397 3N 3.60 3.90 3.68 3.82+0.17
Vu of HA, m/s 381 4.06 3.3 3.62 3.69 3.74:0.21
R Knee angle, deg 1423 1389 1450 135.3 146 141.5+4.43
R Hip angle, deg 724 778 785 84.1 87.6 80.1+5.90
R Elbow angle, deg 1519 157.1 160.9 1564 156.6 156.6+3.20
L Elbow angle, deg 152.5 1711 157.8 148.1 163.7 158.6+3.09
R Sholder angle, deg 1207 1156 1202 1149 -1083 -116.0+4.93
L Sholder angle, deg 64.3 700 55.7 57.8 738 64.3+7.73
Trunk angle, deg 338 324 33.0 24 272 29.8+4.86

Vy = Horizontal Velocity, Vy = Vertical Velocity, HD = Horizontal Displacement, VD = Vertical Displacement, R = Right, L
= Left, UA = Upperarm, FA = Forearm, HA = Hand
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< 6> FE I 2] e F 253 FAS vehd o wo] AW A3

EAEH FERA N2/AAY 2QA7HE HE, B 002:002ecS JepfHEA, J¥A BE A
3 BE HPAT wo] Aol A g Foff Uity shgo] N2 FHo] AT A2 Y
%A, HPA Be o] AW AR FA NE7] FAo] 2o ojFojA= AoE YERT.
24 FFe o] AW oXde £MRE A2 Y HAAHY FPAE EHY,
0.72+0.05sece] FAZHE etiesd], 38a C} D7} 067secs) 0.68secE JEMEA 713 ®E
RS Fde Aoz Uy, d¥a Al E7 077secs} 078sec2 o7t =8 FRAALS g
Aok NE27) FFo] FaHd ATk &9 AAFAY o)FHdE A¥EY, st 3l
AE 1619+9.83mE Yepi T, SRS JojAe 705+428emE GERREA, do] AW 23
3he @79] 721:453emE Tt oz 2 AegolA Kar) TR FPse Ao Yek. YA
AT 636emZ A7) 37%AA 7HF ¥ AHgM H27) FFE Ade AR JEET, M
=L AAE Ko YA ET 746ecme ZolE JehBA A9 26%2 thr B& AN G4
A27] F34g $Pdhe Ao vyt

RN2E €74 fa A4FA9 £55 AHEH, $£A&5E 081:005m/sE AP AL

2 Jepion, $E4Td QoME 3.03:024m/s9] £57 WA SAME £55 UEh

th AARAY &£Xo oME A%, A, &£EHol kit 376:021m/s, 3.82:0.17m/s,
374:021m/s8] £% & JehuA A, Agh & 83 o2 &£57) wEs Jehd JE IH9|
AU 99 £39 Eoe OE RS vehit 53] J38aRzM oA HEA As
A, & £ £o2 Jehd widdl, 337 B} Ex & W 4¢, 994 C4 De A4,

£ £02 77t Uy FEE e

JAEHY 4% ¥as AWHY, FEZ4d goiME o|X¢Tt 1415:443dege Q Eo] AW
AR £ 1471:619degit}t F20] 3H Aoy A2 oz Yghgoer, 7MY 27
ARE AUAE EZ 146degE Vepd whdof, 71 F2 AdE B AL 9PA D 1363degE
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