MEHBREF WAX F648(2000.12.30)

o FFAS FA7 A2 %99 5% 24
d A8 1 x2

The Kinematic Analysis of Instep-shooting of Middle
Distance of Football Player in Male & Female

Kim, Sei-Min - Ryew, Che-Cheong

ABSTRACT

The aim of the study was to present the scientific & systemic training method in instep-shooting and
to analysis Kinematic variables of instep-shooting of middle distance of football player in male &
female. The subjects participated in the analysis university football player 6( male 3. female 3). The
conclusions obtained from results were as follows:

1. Temporal variables

Female group showed more delayed time in just before and later of impact in instep kicking. for that
showed unstable kicking motion and irregular timing. and not balsting kick. than male.

2. C.0.G. displacement

Female group showed unstable kicking by movement in lateral direction(X)and shorter displacement in
anterior-posterior direction(Y) of COG than male.

3. Linear velocity

Female group showed lower Y component of velocity of COG than male group and more unstable
kicking by laterial movement of COG than male. male group showed stronger kick in view of foot
velocity(Y componment) to ball velocity in just before and later of impact but showed more
efficient timing in linear momentum transfer from proximal to distal endpoint in lower limbs than
male.

4. Angular displacement & velocity

Both group was necessary to transfer more momentum to ball just before of impact by longer radius
of gyration and higher linear velocity in flexion & extension of knee & ankle joint angular displacement.
Both group showed desirable angular velocity pattern of foot by continuing dorsiflexion from just before
and later to follow through for more momentum transfer to ball.

5. Contribution to initial ball velocity of lower limbs.
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Contribution ratio to initial ball velocity of lower limbs was goup was 55.45% in female and 62.62% in
male group and this result was due to irregular order of flexion & extension of lower limbs and
movement of COG laterally.

x
ri

g 275 A AA % 09 AT EE WAAEQ] 22224 4L e TUIEELE &

g yae A g0du T2 279 2ol 957 48 A% 2AAEH 20028 d=3e #ASH o
HA AFNE FAo] 12HI Utk

S8, AAZTE 90d 27 oalol AV] Wi ‘96 HENE SYPUFINN FHFEoE AHYH
Q3 Ao ‘WoFARETYEY $Y AFZ AA2TY A7lE G2 45 At d@ FTHEH
29 ogAYE 2379 Wt 2 AYYL BT ¥A MY, $3 A5E 1999 A B1E) o2
T Qoo 237 QR T ofxjo} ZFo Hla 109 o4 d XA dAEZTE =UF A= =X €@
A Fojgx Uk

275 Jdu 22 2L Yol A& st A712A4 v 2 & Fol ol&HA% ¥ g% %
o] REE o]FoA 1 Yt

o] 9% % A7INA 7HE 8% vE S AN 1 FR] ZAsn FFA olFlAHL e
0 % B2 7122 as wo] 2o gl QAL E &, A2H & OMRAIE & YTJE K. ok ZY
E % E % ¥ % 5og FRIEG(AFA. 1990)

BRI (1984) 2 2T A7) €3 5P 24 A Aag%e] Z¢ 2253(52%) 81 2 ks ool A
A & 2AMY) AT QAY & 47b 123(822%)82 Bag 2y A2P4Ee F24E ZER Aok

237 5= g HEAQ 59 HPATF2A Cooper. Adrian & Glassow(1982)& A&
7L 7148 2ART HUT, HFF(199)S YBE £33 B2229 F4A 1B dEoM. F&
§ 72 SN E w2 g nFH AAEHo) Bajte BISAIL 41842 AA oIyA &
Hdo A EEAS ATET P REZ(19D)S st AFelq FA AZe A vFA-E ¥
FEA Jenson(1984) & ZA] X9 5 FeEst AR 22 EPHEZ B Plagenhoef(1974) =
73 Uy, 8y, 2 F2FHY ALY g E A Lot ¥AZHE BT A

v QAW 4#YERL $EHH EAE fEAHY HPYATE Burden(1955)9) 7 A2H A4 2%
AR @ Y AN iAol @ BA. AFEABDY A2 #8A BH BAAA A% A
FAE 24 A9S(19D) 9 AYst Wgold AAY #H4] SFRHY HZEA, AVE196)S A=
27449 Q28 #92 £30= FPolA Y FPEMoz EHH wIgA U BEH(19%6)
A P25 A2 499 54 AP 58 & 7 Uk

AW 2T A7GIM 2d %9 ®lgo] 7hg wlwaAY vlgkaln, NPAT e @AT
A9 gREoz AP 9 Aol BE AolE HolE oA A58 dyoz 2R LI A=
£ AY AFZ Feolth

el 2 d7E 3o 2TN5EY J29 £ 4L 2594 vnrAEe ARUFEY 454

- 180 -



2
Hr
1z
N
=
ra
=]

I

e -0 AN FH2| 0AH RElof 258

g AggRoes FA oY & F4E FFHOZ BN $U ARL WY & U AEE A
Al | gloh

1. A

2 A7 g4 dgze] A £ 27 H52AH 08 £& PASE YRS 3T dxMS 39
o2 FYoA °]E9] 542 (Table- D3 2}

(Table-1> Characteristics of subject participated in the experiment

Subj. Factor height(cm) weight(kg) year(yr) position career(yr)
Swl 165 54 20 M.F S
Sw2 160 4 21 M.F 7
Sw3 160 48 21 F.W 8
M£SD 167+2.89 52.00£3.46 20.67£0.58 6.66
Sul 175 74 20 M.F 7
Su2 173 75 20 F.w 8
Su3d 173 69 23 F.W 8
M+SD 173.67x1.15 72.67%3.21 21.00£1.73 7.66

2. MEEXN Y =7

28 Bhe T 371222 FHEAA FA 20m AP AR HEBS 9% FAY S(ZJE 33
Hel F&EA. 2m X 2m X Im) € HAPAY A2q & T2 945 ¥R F YEE 48 ‘4 5
Y Eol =5 vt el eH(Panasonic Video Cam.) 2th £¢to] S0 58 f@PA Wgos L2003z
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(IMP)2 %8s 8% 2% H3she ¢ AVIUFLS) S YHUE F5EH g0 JAPIAA =
g8 A712 47 FEE] E4Es
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(Fig.-1> Phase of instep shooting
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(Table-2> Time elapsed in female & male by phase (unit : sec.)
Phase TS-HS HS-KCS KCS-IMP IMP-FLS TOTAL
Subj. (%) (%) (%) (%) (%)
Swl 0.050(16.72) 0.033(11.04) 0.033(11.04) 0.183(61.20) 0.299(100)
Sw2 0.067(23.59) 0.017(5.99) 0.033(11.62) 0.167(58.80) 0.284(100)
Sw3 0.067(23.59) 0.033(11.62) 0.017(5.99) 0.167(58.80) 0.284(100)
M4SD 0.061£0.01 0.028+0.009 0.02810.009 0.172+0.009 0.289+0.009
(21.30) (9.55) (9.55) (59.60) (100)
Sul 0.067(26.69) 0.017(6.77) 0.017¢(6.77) 0.150(59.77) 0.251(100)
Su2 0.067(23.59) 0.017(5.99) 0.033(11.62) 0.167(58.80) 0.284(100)
Swu3 0.050(18.73) 0.033(12.36) 0.017(6.37) 0.167(62.54) 0.267(100)
M+SD 0.061£0.01 0.022+0.009 0.02210.009 0.161£0.01 0.267 £0.017
(23.00) (8.38) (8.25) (60.37) (100)
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V2% AFHY oYM 22YAA FWEo] B2 ANZHY XH(F9). Y2(AF), 724

g gol A A= (Table-3) # 2ok

(Table-3> Mean displacement of COG in X,Y,Z direction in female & male by phase

(unit:m)
Phase

Subj. TS HS KCS IMP FS

X 0.47 £0.02 0.40£0.01 0.29+0.08 0.3510.11 0.38+0.41
Sw Y 0.69£0.06 0.79+0.60 0.88+0.07 0.9240.09 1.00+0.13

Z 0.91£0.02 0.86+0.032 0.84+0.04 0.85%0.04 0.92+0.06

X 0.13£0.07 0.11+0.08 0.16+0.11 0.160.11 0.17£0.13
Su Y 0.50£0.23 0.70£0.15 0.91£0.25 0.97+0.29 1.35+0.27

Z 0.97£0.02 0.96+0.03 0.95+0.03 0.99£0.05 1.06+0.04
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3. STl

NAMZFAY 9 ALY £ & (Table-4) R (Fig-29 2ok

ANz AYPR(Y)LENM YHE JA dAe P 1.74£0.18m - s*, AR BF 148+046m - s
24 gae 297 87 026m s’ o 34 olF o] ME Ao Yeton JAEA FAY B 147

(Table-4Y Mean velocity of COG and lower Imbs X.Y,Z direction in female & male by phase

(unit:m - s
. Phase TS HS KCS IMP Fs
Subij.
X | 004120  0.07%075 0272018 0322018 0452057
Se s Y | 2204005  250+027 148046 1314042 116+017
7 | 051£016 2164022 154014 056+001 106024
X | 0612144 0691049 -0.02£058 0062064 0252079
Sv o Y | 2412030 2754027 174£018 1474017 1524013
7 | o47+024 2354017 1714015 077+004 1462016
X | 03301 183+068 097%3.05 0142349 -L12%057
Se  foot Y | 1462003 2774032 4204013 5454129 2924063
7 | 094136 1404023 3.08+0.13 0712012 137019
X | 0501032 200£301 1042140 167142 -Lil+14d
Sm  foot Y | 2264017 3774080 4964066 676+146 3262027
7 | 060+024 1432012 3.0340.16 080£013 1524017
X | 1622069 4084041 2532017 1444040 2422064
S Shank Y | 2154013 268034 4562034 348045 0264022
Z | 1094006 3194006 23240.14 088008 1514015
X | 1481230  403+279 238%2.44 0621182 105126
S Shank Y | 2394014 4194017 5.85+1.36 44124 193113
7 | 0964028  339+02 2384007 080£017 1634025
X | 1562091 055%04 231£174 3464249 -1.60+0.79
S« Thigh Y | 258012  366+011 2294029 2004020 2594033
7 | L4203 2374027 1244010 0454036 1342021
X | 2212050 0291034 -136+05¢  -146£035  -1.28+083
Su Thih Y | 3834031  471£037 325+111 2514119 270+113
7 | 1274020 2394018 1494022 0594010 2134088
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<Fig.-2> COG velocity by phases
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SApae FuY $AARE (Tables R Fig-H3% 2L 2¥IAL BFF g8} o 22,
spaZe dug sut ol e $7 3 ZRARS HHe ol olFE WPZE BAsch

(Table-5) Mean angular displacement of lower limbs in female & male by phases.

(unit:de.)
Canee s HS KCS IMP FS

Mo | WBIZZIo  14403£207  1B@L26l 1323500  10B5EILLT
Se  Knee | 72071600 10541128 1548+1930  16243+1446  I7LT3ETL

Ankle | 13474043 154274974 150034318 15577607 136874531

Hip | M03£5%  M35315  1%6BES0  1RIE4B 047TEILIT
S Knee | TBG0E56  0IBE6  1870:754  14263+448 163534817

Ankle 139.43+8.24 146.77 £5.26 149.67+£5.92 154.67£7.06 142.1+5.37
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{Fig.-3) Angular displacement by phases
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e o2 7R AAE FASEA JHEE AL, YHE Fol A G 25 FF 132 £ A4
E A% 2 W7} Ao (Table-5)olA B uis} go] n@de 3¢ & -o 25 290 IPHAA
2PA Zo] FojNE FHE B & Aok o= EZFANNR)C] HEFAY A7t F255 A Ae
#8 o] o]2jAYL FEo] #Y A YEHFHY 42 FIAFo2ZA BolgH Y=g wd 7
Ae Ao AREL F29 A YHAE JA oA HF 1548+1939° . FA HF 128701754 2
26.10° 9 o] ¥l uh dR: P Hls| YAE A FEFAEL WY o AHE AR ¢ §
Qi v @Al ASE 22E AMZ Fg JdP FSHALL FAM(19%6)7 R1® AL R F
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5. SIX|2EH BT

A 229 FAY EHEFE (Table-6) X (Fig-H% 2L B2 ZETH 957} o3 392,
£BA%e Y9 sE7 ol $37 % ZRAZL HH9 wo| T AP MU

(Table-6> Mean angular velocity of lower limbs by phases. (unit:deg. - )

Phase
m TS HS KCS IMP FS

Hip 22343+41.22  265.00+£3859  177.67+17.60 42.47+11.94 99.27 +£8.56
Sw Knee 45.00+4.36 4023716211  600.36£26.05  384.87+54.50  122.03+17.91
Ankle -34.73£5.07 364.03+£54.89 572377219  760.17+23.85 130.07+£10.20
Hip 249.80£25.51 286.2+23.65 192.53£25.46 63.53£14.52 111.43%£3.39
Su Knee  -33.67%12.34 524.10£6.05 632.00£2.52 467.63£24.34  194.37+12.40
Ankle -42.00+7.00 437.60+15.82 592.33+4.20 788.43£1.70 240.50+2.71
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{Fig.-4> Angular velocity by phases
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JUE A o 1@H HBFZAEEE 17767£17.60 deg - s, B2 B#19253+2546deg - s' 24 FAH9)
ALt 7 1486deg -7 2Fe 457 o #2A JPHJD YFBE Fole o PF 4247+
11.94deg - s, @A} BF 6353+14.52deg - s'2 YWE Fo] Y 2% 1P FTLEE A5 Z2d
L 3ge A 289 2 JYE JA o2 BF 60036£26.05deg - s A BF 632.00+2.52deg - s
2 3y B QJUE J3d 28 18450 vl yeidt JYE A% o2 P 384.87+54.50deg - 57
G2 BE 467.63+2434deg - s'ZYHE JFo] FENASEY AVt GARTG 4Frt o 2 4L B
Ql b, §AF BgAAe] H2 2] JHES} o]Fo] FLE ¢ 4 UL YHE JF Y223 FEp
A AZFo] AAo| o]fo] A& Ho] YEAAE O F57] WEd A F$ YBEFX Y22
AR NALEE §A&E Aol ugHsign Algdd. B2 F9 A4E @2 PF 592.33+4.20deg
s oA BF 5723747219deg - 52 WEAFLEAME 2 2o]E Holx] goll, YAE Fo P4
du 25 2Zo W2FT £TE O F/M7E 842 BAT JYENA Y2234A] AdEd
2o] w222 AFEZ HA 29 G £5F ALA o gy HEA FU 25 wgw
2E3e Bydn Alsdd.

6. X7| & S=0 thEt sHXIEES| 7|0{=

YHEA 2718 &= U@ 514 29 71dE $H2 (E-DF 2

(Table-7) Contribution of segments to initial ball velocity in Y direction (unit: m/s)

W Veog Vinign Vshank Vioot Error Voaii
Subj. (%) (%) (%) (%) (%) (%)

Sul 1.76(8.49) 1.99(9:60) 4.00(19.30) 4.31(20.79) 8.67(41.82) 20.73(100)

Sw2 0.92(4.10) 2.23(9.95) 3.24(14.45) 5.19(23.15)  10.84(48.35)  22.42(100)

S«3 1.26(5.42) 1.83(7.88) 3.20(13.78) 6.86(29.53)  10.08(43.39)  23.23(100)

M+SD 1.31+0.42 2.02+0.20 3.4810.45 5.46+1.29 9.86+1.40 22.13+1.28
(5.92) (9.13) (15.73) (24.67) (44.55) (100)

Sul 1.30(5.34) 1.77(7.27) 5.71(23.44) 7.52(30.87) 8.06(33.08) 24.36(100)

Sm2 1.64(6.61) 1.88(7.58) 5.35(21.56) 7.31(29.47) 8.63(34.78) 24.81(100)

Sm3 1.47(5.79) 3.88(15.28) 3.40(13.39) 5.44(21.43) 11.2(44.11) 25.39(100)

M+SD 1.4710.17 251119 4.82+1.24 6.76£1.46 9.29+1.67 24.8540.52
(5.92) (10.10) (19.40) (27.20) (37.38) (100)

05, 38, 2o APLFY) £t B9 &= vA VA& A 2] 457 HF 2213+
1.28m - s™. @A WP 24.85£052m - s'2A @A) Z9Ut HE 272m -5’ o #E RoE Yehdth o
A9 AL FAERY 5T &AL 986+140m - s 2A B £Eo] U 455%8 AAse] Bx&Ed
W SHAEE VASE S5A%AL. FAY FS AA LAY 2FF S4S 90+167m s 2N BxE
o] AP 37.38%E A se A Ao BExLEe U V&L 6262%2 Vet wap Ex&E
of W odAte) SARA FdEE WAt uld 717%7t o A Aoz yehgdh olE@ R o 3
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