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PURPOSE This study aims to help improve performance by comparing and analyzing
the kinematic variables for each upper and lower extremities segment when two
groups of players attack the national women's fencing players in a match situation.
METHODS This study divided the movement time, movement time ratio, Fente
step length change, angle factor at each event, and velocity factor of the fencing
point of a sword at each event into the Olympic medalists’ group (Group A) and the

international competition winners group (Group B) during the fencing Marche Fente.
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An independent t-test was performed for each factor, and the results were compared.
RESULTS As a result, the difference between the two groups in movement time
was statistically significant in the front of the foot in the velocity factor. However, no
statistical significance was found between the two groups in the front angle of the
trunk, the elbow angle, and the knee angle. CONCLUSIONS This indicates that group
A and group B are both outstanding players with the best performance, so they are

similar in the details of the movements except for the very slight difference in time
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and velocity. Therefore, the average of the result values of the joint angle will be a
feedback index for fencing beginners or education subjects who are now starting to
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o At tdAe] AAEAE SHs] Tt 5= U2 % 454 HA7HA
Calibrations 3}ttt 255H] 4 545k Hlg EX4-S 959
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Fig. 1. Motion analysis set up position

Table 1. Subjects information

Group N Weight(kg) Height(cm)
NOO 45 155
A JOO 58 169
000 67 175

Mean+SD 56.7+11.1 166.3+10.3
SO0 59 170
B LOO 54 165
LOO 50 163

MeantSD 54.344.5 166.0+3.6
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Fig. 2. Event and Phase

Upper Body Forward Leaning Angle ( 3) e 1

Fig. 3. Definition of Joint Angles
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& Lunge length °

Fig. 4. Definition of lunge length

Korean Journal of Sport Science 2021, 32(3), 445-453


http://kjss.sports.re.kr

5

T. Kim and S. Choi

2l 2 QAIZF} H&-2 (Table 2, 3)3} 2t
Iso] o2 F8 t‘ﬁ“v‘—"ﬂ o3t Aol g Hol=A HFotiAt SHHE
71 A3} Phase 4(81% YEA|7}F AHo|| g

AR ~ Q28 FREA)7F A Mol B AlR)oA 5&E Ag A7l &
oIst i]-oli B, (t=-2.910, p<.05), ATEM=0.19sec), B EHM
=0.23sec)® AT1FO| t] W2 52 3 A|7FS B3t} Phase 45 A
93k U A] Phaseoll A= SAH 02 {93t Ao & HolA] g3ttt &
A8 AR ATIE(M=0.82sec)°] BI1EM=0.89sec)?] B3l & %2

AlZbE ek

B4 49 A7 HIEo A= Phase 4(1=-3.191, p{.05)°4 SAIH 2

2 FOJ3t Alo)7F YR, AT E(M=22.81%)°] BILE(M=25.29%) &
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Table 2. Movement time (sec)

Subjects Gro Number of Standard
w0 4P Samples Deviation P
A 3 0.42 0.08
Phase 1 0.368 0.732
B 3 0.40 0.05
A 3 0.06 0.04
Phase 2 -0.254  0.812
B 3 0.06 0.02
A 3 0.14 0.04
Phase 3 -1.455 0.219
B 3 0.19 0.05
A 3 0.19 0.01
Phase 4 -2.910*% 0.044
B 3 0.23 0.02
A 3 0.02 0.01
Phase 5 1.342  0.251
B 3 0.01 0.01
A 3 0.82 0.02
Total -1.006 0.371
B 3 0.89 0.11
Table 3. Movement time ratio (%)
. Number of Standard
Subjects - Group Samples Deviation P
A 3 51.38 10.22
Phase 1 0.895 0.421
B 3 45.40 543
A 3 6.66 5.01
Phase 2 -0.149  0.889
B 3 7.13 1.97
A 3 16.39 3.83
Phase 3 -1.516 0.204
B 3 20.97 3.56
A 3 22.81 1.14
Phase 4 -3.191* 0.033
B 3 25.29 0.73
A 3 2.76 1.43
Phase 5 1.806  0.145
B 3 1.22 0.37
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HZ s}

ul24] WE 54 A 2 FHE0] w2 BEY] Wk (Table 49 2
Tk, 2F0] THE HE W5} WQlo|A] ROl Holg HoltA] AFFL
A SYRE A5 AT A7 ZE Phaseoll ] §olat Aol7} ek
U gggiet.

Table 4. Fente Step Length (cm)

Subjects Gro Number of Standard
Wl |P Samples Deviation P
A 3 41.61 2.81
Event 1 1.638  0.177
B 3 38.35 2.00
A 3 88.70 13.99
Event 2 -0.796  0.471
B 3 95.28 3.09
A 3 83.95 12.24
Event 3 -0.871 0.433
B 3 90.26 2.80
A 3 4343 6.98
Event 4 1.221  0.289
B 3 33.43 12.36
A 3 129.40  9.10
Event 5 -0.183  0.864
B 3 13040 247
A 3 129.90  10.08
Event 6 0.060  0.955
B 3 129.55 2.31
7= 99l
orES BE T2 A 24 A 5544, ZRAA, FE42 (Table
5,6, DI Atk BARA 23 F OF 2 BE 4% 8913 BE Event
TFoA F-o3 AE EhfA] Zskgith
Table 5. Upper Body Forward Leaning Angle (degree)
Number of Standard
Subjects - Group Samples Deviation P
A 3 87.87 221
Event 1 -1.376  0.241
B 3 90.73 2.84
A 3 77.82 5.04
Event 2 0.463  0.667
B 3 75.66 6.32
A 3 77.40 4.36
Event 3 0.550 0.612
B 3 74.86 6.69
A 3 78.69 4.07
Event 4 0.195  0.855
B 3 77.73 7.48
A 3 74.68 6.28
Event 5 0.136  0.898
B 3 73.69 10.99
A 3 74.41 4.94
Event 6 0.131  0.902
B 3 73.52 10.73
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Table 6. Elbow Angle (degree)

Table 8. Point of a Sword (m/s)

Subiects Grou Number of can Standard Subiects Grou Number of Standard
) P Samples Deviation P ’ P Samples Deviation P
A 3 90.71 6.36 A 3 0.27 0.23
Event 1 0.862 0.437 Event 1 -0.598  0.582
B 3 86.47 5.67 B 3 0.38 0.24
A 3 94.72 4.73 A 3 2.19 0.55
Event 2 -0.350 0.744 Event 2 -0.656  0.547
B 3 99.14 2133 B 3 2.45 0.39
A 3 96.31 5.59 A 3 245 0.28 0.556
Event 3 -0.442  0.681 Event 3 0.642
B 3 101.79  20.70 B 3 2.32 0.19 0.556
A 3 106.37  7.50 A 3 491 3.77
Event 4 -0.922  0.409 Event 4 0.407  0.705
B 3 117.53  19.58 B 3 3.94 1.71
A 3 156.68 9.04 A 3 3.20 0.58
Event 5 0394 0.714 Event 5 1.223  0.288
B 3 154.14  6.59 B 3 2.63 0.57
A 3 156.65 7.47 A 3 2.69 1.36
Event 6 0.457 0.671 Event 6 0.221  0.836
B 3 154.12 6.04 B 3 2.48 0.83
Table 7. Knee Angle (degree) Table 9. Front of the Foot (m/s)
. Number of Standard . Number of Standard
Subjects - Group Samples Mean Deviation ! P Subjects - Group Samples Deviation ! P
A 3 137.63 7.31 A 3 0.09 0.12
Event 1 0.818 0.459 Event 1 1.029  0.409
B 3 133.42 5.11 B 3 0.02 0.01
A 3 14464  9.42 A 3 1.04 0.19
Event 2 -0.018 0.987 Event 2 0.139  0.896
B 3 14477  9.13 B 3 1.02 0.21
A 3 136.64  4.49 A 3 0.77 0.14 0.659
Event 3 1.060  0.349 Event 3 0.475
B 3 132.88  4.19 B 3 0.71 0.14
A 3 105.78 5.85 A 3 1.86 0.25 0.352
Event 4 0.073  0.946 Event 4 -1.053
B 3 105.51 225 B 3 232 0.72
A 3 164.69  4.94 A 3 2.94 0.75
Event 5 0.427  0.691 Event 5 0.944  0.399
B 3 16246  7.56 B 3 2.45 0.50
A 3 165.41 3.50 A 3 2.53 0.77
Event 6 0.599 0.582 Event 6 0.303 0.777
B 3 163.69  3.55 B 3 2.38 0.34
Table 10. Rear of the Foot (m/s)
£% g9l
Subiccts Grou Number of Standard ;
nh2d e 51 A 7 AEE 280 Swet opie F)o) Sri ! P Samples Deviation P
(Table 8, 9, 10y Zt}. WA, 150 T2 £k 821 5 ZE £&9 A 3 0.03 0.04
FolT Aol Holex] AFIITA SURE -PHS AT A w  Bvent] T, o g 0601 0607
£ Eventoll A BAZ SR 723t X}o|& HolX] 3ttt A 3 0.78 0.97
o, g0 ME &5 99 F BT £k 3253 Zo|F Kol Event2 —o 3 026 035 0869 0434
7] AFoaAl SURE - AL AT AT EF BE Eventoll A A ; o1 065
BAACE [OJFt Ajo|E HolA] Aottt v o R £ 991 F, R Event 3 B 3 1' 0 0'57 1.033 0.360
o] &5 & - AASE Aalo| A= 8-0]3) 2fo]7 2] orok . .
9] =7 Ao A= F-OJ7t Aol 7} UrEfLbA] kgt A 3 236 087
Event 4 0.324 0.762
B 3 2.12 0.91
A 3 1.73 0.07
Event 5 0.627  0.565
B 3 1.55 0.49
A 3 1.70 0.30
Event 6 0.246 0.818
B 3 1.61 0.56
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B ATE WA vl24] BE 52 A 5859 AZHTIE 284, 7
7 £ 9ARE BlE), SE B wsh 24 ARE 4 2910379 &
Zl |ZF, B271), ZF A)AE "4 24829 &% QQl(ghdty}

j= fR EE

side 299 e AE ORATRY AL A 1561

©% Lheo] 7 891 5 - AAS AASto] kS v metelct
WA, 524 A7F % 7P 2247014 Phase 4014 EA4

o7 {opgt 1}013 Bt} E3E P8 A Q AR HIEO A E Phase 4
Aoz fofgt ApolE HAh Phase 4= A HEA7H A
Holl F= Ao &8 FEA7E A™l B AEZHAIH ATE
o] BIEol Hlsf o oF 0.04% © &2 2QAIME Yl A4 HlEE
= A:l 2 22.81%, BILEE 25.29%%5 WEMTH A $3 Aks B
H, ATEE 0.82%, BIE2 0.89%2F Y=t 94 549 A9
‘:'}X]g} BAoIA ATLEol B e 58 52 HolE Aot} E3t &
AR O E FOJRt Aol & HolZ AT 5243 A7k Phase 17 5
£ ATE°] BIEN HIsl B 71 &8 A7} BleS UERTh ol AlZt
Rt FA 9] LS 918l o 943 T1Fe] H 21 AIRE BleE At
E3E Aor HiE, olf A& BHste] ¥ 5 U=
o] H74 ZEA= SRR APAAIZ GA S E-8-5lof SheA] ThetshA] 1
o T<eotA §EESto] Aol Al Hal SRt SS9 g
Ae7t 7] tigol 8 g2 AEE ARt i3t SEE 34
Stk dI57EeHdS flol o 258 TE0] 8 B2 A 5\—3@3\%34\
O =& dhtEt(Lee et al,, 2018). E3 W A4 AWEH, FY 54
o) A} AL "S- 39} 4 21 0] LEH A4 3 %EH JOo =
16mm F8] 7H|EHE ARESte] SAHEAS AARE AtollA oF TS
Ty A AR S7AF 0.364%, v&AR 0.221%2 &AL
w WRE2A et 2102 Hol ¢ 7‘49} gt 522 fIsl SAAIAA o
w2 A7to] A8 FHS U = QI tHAhn, 1984). o] ATolA = tH F
& FA UL Al FstAA AR 52| 3= ojoyt o ekt 34
= YL 7 AL o]Ao] Hojl olojAl= £k F7F ARE YER Ao]
I, A AtollA BE 34 Ao HE FACE Ao s 2
2o} Stz 54 wizol Huigt B2 A-AIZ T SAlol A9 71&71E
A ok Al Pzt o]t & 5 APA717] sl SEAIE
T OF0] 2 ARME HYAR HEA 0 2= ATIEo] B 71 ARt H]
& AEHE 208 waEh wets 34 AR Al H gk wkE
S22 Al 3 &8 AR} o] fade] B FA AIOIM B B
< QAT Hlgo] B 210 2 AbRETh
o= HES FE 4 Al ZF o] uE BE
o} Aol oA BAK R FOIRE Aol & HolA| ik EIL, 7
T QoM 559 ABZ BEAE,
SF Zpoli= UrEhbA] glottt. dE AgAtolAd=
o Wl 2HA 7+ FE & Al 259 |
AFENAN FEZE9] ¥t B0l
7F =27 UehtaL, 94 529] Aot H 244 "}EH:} Zﬂé &5 AN
tHHarmenberg et al., 1991). &3}, Gholipour 5(2008)2] Aol A]
© W ARt 2HA 7 BEY Zpo|7} oF 0.15m Ae]7F U 'Rk
7F A Y] BEo] f Ath= AL & 4 A o] Hol= th=9] A+
AT Y SRRt 2HAL TojA] BE 9 WEzte] Alolg Bl
(Geil, 2002; Gutierrez-Davila et al., 2013; Morris et al., 2011). 71
2L Aol A B2 9 7F E O] 7k BA] Ao o] 2-55HA ¥
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= 7t Zpol7t et A] gk A2 &7 T BF e
3t 71aE Weote AgEol7] WiZolgal Akt

Bl ine ”—‘“.-l:- [RIEEY &, ] £, 9] £55) ZA 0
OJ3t Afo| 7k UELEA] 9okt BAIA Atol= glAIRE
Event 1°]4] AJ ° 0.27m/s, BI1E 0.38m/sS HEM BI1E©|
o B2 220 £EF5 Bt of= &Y A2 1Sl Event 1914 A
120] HZEo] 7o) 2R TR ul2 2] E&o] § A F6k= A0 §)
A% 4= 9t o] wiizo] BAK R gt Zpol7t vrehtl ekgkA|RE
Event7} 2~ 67HA] A=A 3 AT 2 £&7F BIwol vl
EoHE A& & 4 At wEbA Z7]ol= ntE4] 52l HlSS =0l
A QHEA7F A HO A HojMA FE 52O R A= AlFHE
5 &P FH7F U St Ve R UEtde Aoleta 474
. 4789] W AR} 589 M4 2HA 7t BE 529 £ E H]
T AollA= ZAE9] HA| S27) ohefet 24 HollA 4] 2HAL
|3l SR} B HE SEE Hole 21 & & UK(Yiou & Do,
2000). E3F H4 52o] XPE= 2710 FEHETG TEE’JFXJ-J =5
ZYe7h B oIt 4] k7t o Wt =t 3 Skl 5k81
1, ole YU FEHE] F3o] oA W FEQ] AA] 549

o7k QojR] A Elo] 9] A Yol YIRS FIAL o|=A LEY HE

7} #EA = oS ke ARATTE £ A At o]k A 4X]
gl & 5= Qlck(Bottoms et al., 2013). i A-tollA BAH R |-
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