Korean Joumal of Sport Biomechanics
2002, Vol. 12, No. 2, pp. 279-293

-

i@.% Bt o gha] A, 2002, A124 23, pp. 279-293

22 39 294 435 Asloll HE £33 £4
AR -z
0 g 9*

B A7 BAEe d e FxAFES EoR AU e JEEC] 2Z Y F¥A o
F& vX=R] golii uE Vg 5% 5 UARE 7IZARE AN, AR} 22 S A
FelHoln #AQ FHoE A & UEF &3, 535 Fxehe 3 o HY9 FaxE
A7) |l 2 EZo] glor, tEt 2L A5 108 FZ WY A9E FYsA st AN A
S 53 74 58 HUES BAY 29 oe 22 ZES A SEE ARUEe Auw
RS ATA Qo] Asjal Qutrh W SEAN B4 VeI, LE8%e AD, BS, FSelA AijA)
o] 7 vehton, IPA] 434 8o Al Uetktth SAE Aeeke] Auy 4 4
Zo| IP, FSell A A yehton, AD, BSolA AsjA] o] 7 Helgy, LE8EE PA 4
Fo) EA JElon, AD, BS, FSA] A4l 28] #A delktth SEE FAEge] AW
& HFA o] AD, BS, FSoll A A dethor, [PA] A ewte] w4 vehga, e8¢
2 PollM dajA] L8do] &A yehton, AD, BS, FSA) 484 2&¥o] w4 veiun Sdd 3
gol Auinte YR AFTA dua &% A FHAN w4 dethth ¢ Ay it 42 8
5] £ o RA, AFAPe] Yo Ty Yo MsiErke WY A =vEE Yo Wt
vehde B3] gasa, &4 SHFE A e 3§ olF Fo] & FHRTRe AL F] HY
£ 2 ¥ 5 A AT 4AFen, A4 T Iy FF & FY Y WF2E AF] o Fh=
Aol vlgA g Fatolw, A, ¢¥g AAeFol e HYol vigAF FHolet AAHIT

ofk
tio

ot

A

o 1>

Por&em%

r-lm rlm

T % ool o B Il ol o
e

,_.
WMo > > oru

*é

e

FHol - 2= Hyg Y, x|HLH

20024 114 84(F) A+

* Corresponding author, A7}, 608-735 3-A4HA] HF i3 110-1 A4cheta o &l M58 954
A : choi4961@yahoo.cokr, 011-886-3296

* g, 608735 FAbAl W t3E 1101 A gL s A5



280 RIS

M

1. d72

it

2y

T AYY HFE $ANZ & e diE 1000kE o]l M) F#lo] 7)#o]tHAdams and
Thomasi, 1996). FZAFS] 64%7F 1000kE ool A o]FojAdlx BFa1 AtgEC] 7} A&l

F3 9T, E 958 Bo] 3R g Abol7|x3ith 53, tiREEY EFHEC] HEHEG EgoH
B2 958 o FolaiAnt BZ 3 PEEE Sv Fo ZgtolnE o Fe AL 4o 19%
o E3}3lt}. o] whale 1FH(1977) L HEE &o Eojof e FEe A 40% o]4E xA3)
I oglew, 230% JpF wel WY uE HE AJFES soob dttn LEth Ed
Wiren(1992)& 4459 ¥ HeE L RE ZXAEZ2F9) 38%F A3y uf$ Fasitty Hist
Atk olg@E FZoA HEo] olF FAFAE EFetT EE Uy FHEc] AFo] tFER 9
i, B AEE 3R g Foprt niE stk

585 $EAE BopoA Fxo} #uE FuUle M8 J7E BHY, 2AF(1997)9] ‘oAz
279 Middle-ron 2952 B¢ 5 84 B4, ople) - ZHIA(197)9] "X 299
98 594 2d”, o5y - dEY - FAM(19RN)Y “Fx2aY FAA FARHE Z4xe} A
Aol ¥z} B4, BiAA - AEG19%5)Y I T2 FZ N5 A9 T B F Fung
o WE A7e Bol ojFo|Nm Utk AT T AFE] FAT FEL FA32 UE

Zo

2Ez3d g dPATE Q009 “FZ Ay 2E239 THE 287, ZEF - A
i

i
ot 12 ot oo off Fo

&

al
A gJu)e - eAY(199)9] “AEAD H oMY BL HE Fato] FBAH mlxE
ol o} ofde T Welo] g Be AT} o]Fo)AH] gk Aot}

A7 WY 2EEad Y A7E 98 RohuuE A - Aol Bopolq FuwaA o)Fojxn
e, o AL HElo] JAQ Fio] Ar, AY BAL Waz X @& V|2 BRYL JE
AAL WY Aol AT FHoBE IS0 £ AAL Y] YME 18 Yol
rEZ3A W29 E2ape) 9% A JTE A, dvd AN, 9P 571 279
oy ged 9ok gebd e 2Ezae] 94E xE FNE WY AEZ3 Fid BH LF
35 WSS FHae A %7y e Jd8 # A & Wolakm A=, Mann(1989)
£ ]2 PGAZO] 22 1998 tyez HEEAY $58y 29e BMsan. 19 97 A%
o oaty YT A9 oG WMol Fad RojFE AL AAAHAY WAYY B
o] FE§ Zol, £5E 283 ME 247} olde NG olHH ArE ojde AFAR}
Ause #og o4 ERARE WA Foujolxn, & vl Wo] Bak oje} WY
9, 2% WMAddN WE e 298 FohE S Yujd

~ '’
gy



2Z By AYA NBD Yol GE STAYY B4 281

2 ¢ipel 2
£ 979 BAe Rt e FLHSES Yoz AUNS JRE] L AT R
oW e PIAEA] LoBT HE N4E $5¥ 5 UES J2AEE ANGH, QUAEAY

A
2B PelHolT HeH FULE AR 4 ARE 37, 53 FTee 259 3ol
49 FAEE A4A7)E o 2 BHo] Yok

1. o7 CH&kA}

2 g7 didae 200249% Mg Yige 2550 Sl @ 2 da 108E s
o] @l A7HE AT v AAH 54 & 13 2ok

¥ 1. AT thRiel &Y

e N Age Height Weight Carrer
(yrs) (cm) (yrs) {yrs)
M=£SD 10 26.0%2.1 1720£96 715164 95+29

E 2 Xoue Ala"He Y T

Equipments Size Type Manufacturer Nationality
Force platform AMTI ORG-6 AMTI USA
;j 227) 4~channel, amplifier AMTI UsA
3 X-Y dakaa] X-Y coorchg}a;itfte arithmatic AMTI USA
) X-Y 71533 X-Y recorder AMTI USA

Computer Pentium Trigem Korea




282 47 - 4B

3. 49 Hx

1) 48T e a7 ddArt 22 Y 298 433 P £ e AU He T
oA Zhzkel Bof & Y OE 5 AUESF AWNH7IE 24 YA A

2) FZFL AENEY|Y Fol9} £ A Yo AZRATE L2FL T 1 A Tk

3) A% Yty Aol 7 AF hAe FES AUYS xS § ¥ B9 A4S 2] 9
8 AA #& F1 B2 84 Aok

4 A7 WaEel 47 s RBW-E F U] B oo AX AT FHAE Fau]
Fol 5 dje] g ue] AHnteo] 0o HA AzjB#old A7 F 4FE AT

5 RE @7 ddde 7 534 HES dAse dEn Ad FHoE 7EY F AR
Bokd E43gT

6) | SlolA 324 B WFEHL B WY WHE yHoR ot A7 A AR
xF02 93] Ao, 28T x, yFo] £ R whie Yol ) Aoz dAsigh

m}o

B ApdAe g EAWYE ZxNE FI& sHEE FEstd AHugrig B U b
olEE HAFWIyF) HPIHF) FAYHFH) 2 3o g 27 4 Hsle HY, Y, 2
WE 22 A7t #4:2 & AMTI force platforme] AZEs]o]9) CASE ¥E Fa%ich

) =8 4%

a8 1. =2 4%



E2Z HE AYAl 433 Hujof o R

0
@
) A
@ Xﬂ 471

Al

ZH(AD) - 3
ﬂl kel

A1 Hol2sh o] Bl de NHOE HHSYT
2% (
Z0(P) -
A

FS) - 290] g8 Bue Ao dHYsth

5 &H Helgy

& 979 A A 2xHY T 43 At
A Aol &

L5 g 2 FEUAE &8 9 FF 5%IM +HFE

m 23 % 3%

1. MEdeHyR)e XM 47 B4,

38 294 A5l dE 74 S AW JlajAle AunEe] 47

Sofsts 24

TEHH ¥ TG W
Hetles] 2 5§ 78] Hatd FA )7)x) SPSS/PC+ 100 229 E o

ANSAT:

283

BS) - €4 d=7t WY gA] AEe AJPeE Hsg
29 Fojavh T3 vhie AHes 448U

A=

23} Aol wE AEwY 4P BHS @ 2% 3

& & 33 o] yEkt

o, Yg¥e= 1¢ 29 #o] Yeiyth
I 3 MEusiel 20y Xjpue M dH|l {unit : N)
o= g A(AD) B2~ Y(BS) AHUE(IP) Y AIES)
M SD M SD M SD M SD
AEA A 1423 41 1037 62 1693 43 1339 47
ATA g 515 4 6.0 S 196 52 793 40
t - value 25.56% 12.12x 56.33* 20.36%
AEA 2EW 929 .19 -1550) .31 6% A -1019 21
Aujr] o8 798 37 -793 .32 -1283 .5 -667 .26
t - value -0.34+ -46.20% 42.06% -25.83*

*:p (05



284

3 33 o] MEFHEe Y AuWY AE BAA B ZFUHAT AFA 9 o=g
A(AD)A] 1423+ 41N, W2A9(BS)A] 1037+.62N, AHE(IP)A] 1693-43N, FUAFSA 1339
47N, 2 Yeigon, A gere ADA] 515+ 84N, BSA] 6.20%.54N, IPA] 1.96+ 52N, FSA|
793+ 4ONo.2 yehygt) £8 A4FA] L84 ADA] -9.29:+.19N, BSA| -1550% 31N, IPA] -6.95
+ 34N, FSA] -1019=2INo.2 Uegton, Ama] QEWS ADA] -7.93+.37N, BSA] -7.93£.32N,
IPA) -12.831.25N, FSA| -6.67+ 26N2.2 UElstch,

oy Ao AFd Agd & 9T Zolg Uty Y3 @ e AASE EH

st 9 B

10

S

o

-5

=10

-15

-20

T Az o #F 5%AA fFol® Aot fle Aoz e

|
|
o |
|
. EENRE
|
WWWWWMWmmmwwwmwwmwmeMWWWWmewwwwwwWWWWMWNWMW! LELRL

| WA 2@
I HEN 2BY

1 17 33 49 65 81 97 113 128 145161 177 193 209 225 241 257 273 269 305 321 337 353 369 385

a8 2 MEdiekel X[Hu HEHE|

9o Z#AZ & o A7 IR EY HE 294 Iud JEReEe] Awurd wstge el

)

ki3



2z My AgAl NBE At HE SEAEN BA 285

9] A4FA ADA 1351IN, BSAl 976N, IPA] 18.79N, SFA} 1316No], A#jA] ADA] 563N, BSA|
641N, IPX] 15N, SFA] 794N o)sith 434 WA Yol vzl Alel Feuh w7 e
£ A% 99 98 B ¢ ¢ ANCH, B¥ YAE R 43 AU AAg0] BR
S ehed, o3e YdHes Wage AW AN DEaYe Sl Sua]
@ vz B ey Bagel masl 99 Axgel A A Fo)7] A thergez
Soj7bl B2z AHoz YUES 123 Gl Bl © Aoz 47En.

sade] AFA AD 941N, BS -160IN, IP -6.88N, SF -10.15No|5j, d#jA] AD -8.33N, BS
797N, IP -11.62N, SF -6.12N ©]Qit}

99 190z Ko} QEWS FPolE Us) WAY B P AFe] Wor ol YHEA Hel
Qo] AUAA 4L 2 4 Aon, TH 284 AF 5L AF 2L ¢ 4 Aok

SRYN0E BFARY HE A& Wake o8] 294 DE =79 HARE fda, 9
HEX A9E 2% F2HE B0 WelA RS 4T FA $e 8002 AU e
ol&5 dAstE Ao ekt

w3 439 Ao BF 98, Q8] fAME 2AZe A4S BT 2o 4T 929
e Fol Welzta YHEAAE Yol FHLE Uehin oAl Yol Folst YS9 Wz
o ge ded Yoo AP Yo W Holt ASE HolH FEUH ¥o waurhe 4F
8 A4 d8ha felol B sriag §o WnE dshie S8 888 A0z 44En

2 BIRUBHKE)Y AT HE B4

He 2gA] Feugke] g 2t IEE Al JslAle Augtg e JES E 49 o] vehd
on, dggele 29 33 o] vEikith

¥ 4 Heysel Iy x|HEly ME 8|1 (unit = N)

= 2(AD) w2 9(BS) JHE(P) Y A|(FS)
M SD M SD M D M SD
e e 5% 43 551 56 1028 & 9% 118
ATjAl o 558 44 594 43 584 65 833 0

t ~ value -06 ~-1.52 1527+ 4.75%
AEA 2.8 -453 40 34 7 934 48 -742 21
Afr] Q.24 -721 3 630 .21 -514 47 -1015 31

t - value 2167+ 16.04% -15.20% 1859+

*ip .05



286 A MR . QEER

F 49 Zo| Hpwake] Iy AUEnky AR BAA ¥ ZFUAT A3 9 ADA
556+ 43N, BSA] 557+56N, [PA] 10.28= 64N, FSA] 926+118N, 0.8 Uehdon, Aua ute
ADA) 558+.44N, BSA] 594+ 43N, IPA] 584+.65N, FSA] 833+ 50MO.2 el Fah AT4]
9298 ADA] 453+ 40N, BSA] -344+ 71N, IPA] -934+ 48N, FSA] -742+ 2INO.2 uehdon,
Ao QEME ADA| 721+ 35N, BSA| -6.30+ 21N, IPA] -514+ 47N, FSA] -10.15+ 3INo.& 1}
Ebst .

SHYE AUge A Add e YT AolE Yolry] Aste P S AAHE Ay
ke AD, BSAlE Z7 £ FE 5%olA gt Aolrt flv AeE vENte, IP, FSAlE #
g Aozt e AR Yehgon, R EWE 747 fofdt Aolrt v AOE Ut

=#WA e
| BN Y

-5

43N 28%
-10 YN 2B

=15

AT ddAEY WY 249A SHEd F9UE] AUty wsi¥edN ddel 4FA AD



E2Z By AYAl MBI Ao HE SEHE B4 287

567N, BS 10.2IN, IP 11.20N, SF 9.00No|, AsjA] AD 557N, BS 7411IN, IP 973N, SF 9.60N ©]
et g, eEwe] AFAl AD 485N, BS -267N, IP -891IN, SF -7.83Nojs{, A#jA] AD -7.36N,
BS -6.27N, IP -445N, SF -9.23N ©]Qit}. H19] 102 Hol AFA s el 2% ¥Ags
e A B} v a2zt gHEE AL & St S ole 3T AR
2 AF 45 2uE A § w, AfA e 2He EEHC AM 5 T4 EF
2 29 A= ¥ oA 29 & £ " Res AzdEn.

Dave Pelz’ s001)& tii&9 &) HHE e T AUE 48k Rahe Atold ozt

& £40I, o]& YW A9 Erbedly] fEd =i AME Hetn B& Fo2 A
of 3AE HHAE AT mep FHoled oA AL A ol FA 30V Wl TS
dojue ZHetn Qo o] A&n wud) B P8 E QMM g ¢ o)F Fo] & FF
Hohe A2 Fho] HEo F ¢ £ vke AoE AddEn.

E3 Hay, J.(1985)= 2@dA HAgojt AL & o) 2828 FA4 Fe Aol #soz 34
th. Sfuislw olgAl sok 25 A7t 2499 2EE KA HojFdnn

wheb HZhe RASeEH BEAZE "0, FE& M2 Sdin HoEA MY 2EZaE HE
goe 7|28 vET § 9% FES dFo2 HolA A7] wEd EAI7E ol o] ofd o
ol 4 gtk stk Carlsoo. S(1967)8] Aol oJstd AIAH E¥E T FB7 AT 4
gk o] 3(55~60% FxE)ol F FFo FHE 2FCEA A FHE FHE A22A Yed:

e
[u sl

3 A YA B HE B4,

HE 294 A g 4 S AW slEjAe AUgiEe] i & 59 2ol e
=

on, ygde s 19 43 Zo] Yelsith
E 5 ¢ yetel Foiy x|piut ME BT (unit : N)
o] = A(AD) 9 2~ 4(BS) JHE(IP) HYA|(FS)
M SD M D M SD M  SD
AEA 320909 59 33461 39 37250 204 36354 114
AufA] 4 3849 217 3668 97 3446 339 36 LH
t - value -13.69+ -1.37 1757+ 3943
HEA 22w 30722 200 0146 &8 26327 173 2186 46
A o B 2414 15 X181 R 28069 347 2643 1%
t - value 1328+ 11.08x 1673+ 2721

*ip 05



288

B
ox
>
&
o
]

# 58} 2o FAUFe] I AWY AE F44 Hog REAAE 49 98 ADA
329.09+ 59N, BSA] 33461+3.9N, IPA] 97250+ 204N, FSA] 36454+ 1.14No.2 Uehdor, AujA]
gk ADA] 33849+2.17N, BSA| 336.68+ 97N, IPA] 344.4613.39N, FSA| 37946+ 45N2 2 eyt
oh EF HFA LB ADA] 307.22+2.00N, BSA) 30146+ 68N, IPA] 263.27-1.73N, FSA] 271.86
T 46NoE Uehgon, AvA ©E8uWe ADA| 294141155N, BSA] 29787+ 82N, IPA] -289.69+
347N, FSA] 25643719602 Yelygth

SHE ARYe AT ddd e H\T AolE gohr] HAdd t@FE AMEE 2%
e BSAe Az 9 £F ShoAM £AF Aot e RoE UEkey, AD, [P, FSA= &
gk ol7k e Aoz Yehdor, 288 27 £ Zol7} A ReE WEhth

450
400
SWA 2%
350 HEM I
300 .
NBA 2ER
0 TN 2BE
200
150
100
50
0
TERIBEE RS REBENELEEBERRRE B
a7 4 SNwnel Xuske Waie

9ol 2HAE £ W A7 WAASY HY 294 Y FAYG Aty gy 4
o XFAl AD 330.2IN, BS 31886N, IP 3932IN, SF 36469Nc]ri, 4sjA] AD 336.18N, BS



2z B AgA AR AU KB SEHEE 24 289

339.09N, IP 33200N, SF 375.08N o]gich. Ed Q&urel 4gA AD 30896N, BS 31335N, IP
182N, SF 271720}, A4 AD 29346N, BS 296.32N, IP 30643N, SF 259.10N o]git}. oj=#x
RN vehte 538 AW ZheAe A9 719 dojMe 9 28w 25 & 2o)7t 8l
A, HAYREH AFA A FteAle fol F Aoz Yoy djAe 283 7hjAe
ol & A= Yt oA HFAE T APLPFeg AFo] ¥ o]Fdhe Fdo] e
®i, AHAle olFe] HA %3 23 o] LEWFoE ofFY FFe BRI
Mann(1989)& ZL HE F2d h¥ ¥ F4H 8L ENT 47 ZAdA JBE A%
AT P FoAS AN, ol HEA 2 A%e HAYY ¢ F oz o]Ho|
ol 7HEEE FAH] WE U9 g0 dgnt AdE e a4y F o 3 3
FE ET AASGL BT EHHOR, FE 27 o)A Hole Hady
A 78 BAFuA Bag Zold Fa4e dzreyt
2 dtdMe §
g Aoz Az

HE L 39 AL, & Y APPgez AFo| o]Fde Ao wig

ro

4. B|MH(1H)2 XM HE 4.

HE 294 HAHA fE 4 S AP R Ae AHE HEL R 63 Zo] UEhde
o, "3l 19 59 o] Yei:

E 6 e Hy xjHe ME o (unit = N)
o= 2(AD) 9~ A(BS) YHE(P) TIUAIES)
M SD M SD M SD M SD
A g -20448 1348 -13002 633 -31152 12.84 -242.710 1673
A e -12290 1889 -11782 17.24 -76.11 1913 -18893 1422
t - value -0.87x -1.86 ~27.62% ~7.16%
AEA L g 11878 1362 289 1274 10097 1216 BH3 497
AFA] o gt 22 2198 1571 646 7862 1906 -1703 1519
t - value 9.13* 5. 72x 262 22.52x
*ip .05

R 69} o] IHEy IHd AWUNY AE FHA JFH AFEAANE FTA e ADA
-20448+1348N, BSA] -130.02+6,33N, IPA] -311.52+1284N, FSA] -242.70+1673N 0.2 e}t on,
A A 9 ADA] -122.99+18.89N, BSA] -117.72+17.24N, IPA] -76.11:19.13N, FSA] -188.93+



290

B
ox
™
1z
of
(]

142Nz Jelgth T8 AFA] o242 ADA 11878+13.62N, BSA] 22899+1274N, IPA|
10097 £12.16N, FSA| 95534 9/Ne2 YEelgon, g 2% ADA] 2026721.98N, BSA|
15.714 646N, IPA] 78.62+19.06N, FSA] -17.03+1519N2.2 Jeldch

FHY AFuske AFn Ao wE U AolE Yolry] Hste t+HAE ArHE ZAFH
ke BSA e 2 /9 #F 5%oA Fed Ao} gle AOE ek o, AD, IP, FSAIE #
98k o7} e ALE Jeigtor, 2&de 77 IPAle #9% Aol fle A2 YHRe
L, AD, BS, FSAlE frej&t bol7} e A2 Uedth

g

300

i 2EN 2BY

@A 28%

HA B
SEM W

He 298 e F¢ AU FE2H AA AHA Yo] &) Wi ¥ AEHE FHs
E 5334 g dHRE £H02 AN E Edtorque)yt A Hed 99 2R
B o Az xuuy walgeols el AFA AD -19202N, BS -140.28N, 1P-249.34N, SF
224030Nojn, AlzjA] AD -113946N, BS139.9N, IP -74.64N, SF -201.92N ©]lc}. o] AfE &
u fure WA ZAxe v PN Yo YHEA] FHE AolE EA{Th ol A4



2T HE AgA 43T Mool wE 2SYEY 24 29N

BHY EEY & 57 oAE Hol AHES HEY V)R AALEE A GU] WEd 3
Aol Az Roz Azbdd.

SEwe HEA AD 103.09N, BS 21553N, IP 146.46N, SF 90.42Noln, A5 AD 39.32N, BS
158N, IP 11145N, SF 551 o]ty 8ue AFAs HAYGN 52 3AEE B v, A9
Ale gehgh F48 a8} JHE 2 FM 5L AAHE HYth ole BFAE FHI T
Fo] ojF AT, AAE F& UEed ¢ FHE AR Holw, FYH &5 oAt st
7t "ol A} AAEEE AAF st B& iz B £ A ool stk AZEr

Paul D. Lee(1999)= #71A Ed§lo] $88 94e 5y & uf wWrige] X @1 ¥ utg
of Eollojo} gk 2tu dtow, FU5(192)S HE Aol lojM sHg frdsior & AL o
2o F& F ol F= Rolth ol AAE B WA KA F U, B4 e HHd
Aol 71 F88 ado|] WFo|r} 21 Tk

B d7oM Y vebd 2345 H4HE o 9o ATEH fA 23 eSS ¢ F Aok

Z ¥y 298 syt 3o AWy Ax"E T 7
2% ged 2L ZEE AUk
Y AEE 4 9ol AN SR A SEAM FA UERL, 2
E42 AD, BS, FSoA dajA] Q& £A velstes, [PA AEA L& A Ueyth
2) 7Y el Auvky 4R AFA) Qo] IP, FSolA #A4 vEbg e, AD, BSelA 4
A gl A Uehda, 2EELE P AA 2Edo] FA YEger, AD, BS, FSA
AFA LEWwo] ¥ JEdT
3) e S AUGY HE-S AFA 9ol AD, BS, FSellA A uehgow, IPA A3
Al o] A UEI, QEWE PN AdA] 28] ¥ Jeben, AD, BS, FSA] 4
FA L8] EA vEhdth
4) A HAYY AU YRS ATA 9 o8k H IFddA FA vehdth
49 Aol oig ZEL 2o £ W) A, AU P& FEET P9 wshge 33
AAAAN e=rBE B Wyt vehte B3o] desta, 24 A AACAM WY FE oF
Zo] & FAETE AL F3o] HHE F T £ v A2E HAHALH, A T ¥ ¥
F 299 38 L¥22 AF) olFste Ao uigAT TRy, YA, Y AT 7P
£ Aol wigAF FH ol A4HAY.



292 YW - o3

F 2 EF

AR, oo, WFPQ000), FRZEFZHS Putting 2 33 FIIWE E£4(1), The 2000
Seoul international sport science congress[I, pp.975-986.

9, qbyh2000), MY 2EEIA HEY Y #F 2FHHH 24, =TFAHIA,
9(1), pp.187-193.

uh2(2000), EFZ WY AEEF FHE AQA7 B, $2F983]R|, 9(2), pp.187-193.

Adams and Thomasi(1996), The Academy of golf PGA National play better Golf, Carlton
Books Limited.

Broer. M. R(1973), The Etticiency of Human Movement, 3rd JPhiladelphia: W. B. Sanders Co.,
pp-234-248.

Carlsoo. S5(1967), A Kinetic analysis of the golf swing, Journal of sports medicine, Vol.7, pp.66-72.

Carney(1986),World Golf, New York: Vol.24, No4, pp.204-209.

Chapman(1989), Golf. lowa: W. M. C. Brown Co, pp.4-108.

Cochran. A and ]. Stobbs(1968), The search for the perfect swing, Philadelphia: ]. B. Lippincott Co.

Copper JM(1973), Kinematic and Kinetic Analysis of the Golf swing, Biomechanics, Baltimore:
Univ. Park Press. Vol4, pp.298-305.

Daish, C. D(1972), The Physics of Ball Games, London: The English Univ., Press, pp.22-40.

Dave Pelz’ s(2001), Putting Bible, New York: The Doublday Broadway Publishing, a division of
Random house, inc, pp.111-116,

Hay, ].(1985), The Biomechanics of Sports Techniques, Printice-Hall, Englewood Cliffs, N. ].

Herring(1988), The Search for the perfect swing, Biomechanics, Vol.26, pp.125-135.

James G Hay(1978), The Biomechanics of sports Techniques, lowa, Human Kinetics, pp.99-101.

Luhtanen(1988), Science and Golf, Proceedings of The First World Scientific Congress on Golf,
pp43-48.

Mann(1989), Grand Cypress Academy of Golf, Grand Cypress Resort, pp.35-55.

Milburn, P.D.(1982), Summition of segmental velocties in the golf swing, Medicine and science in
sport and exercise, 14(1), pp.60-64.

Putnam(1993), Mechanice of Sport, Human Kinetics Publishers, II.

Wiren(1992), Golf, building a solid game, Englewood Cliffs, N. ]., Prentice-Hall.



E2Z HE AHA H33 Mool g 2EUHY A 293

ABSTRACT

Biomechanics analysis by success and failure during golf putting swing
Sung-Jin Choi - Jong-Jin Park”

In the study the subjects who 10 university golfers act, and the kinetic factors were analyzed
by the ground reaction system. the conclusion are as follows.

1) In the golf putting swing, the ground reaction factors of sagital plane in aspect are showen
that the left and right foot sufficient difference, in the level of p <.05.

2) In the golf putting swing, the ground reaction factors of frontal plane in aspect is shown that
the left foot has no significant difference in AD BS in the level p ¢ .05. In success, IP, FS. It
can show significant difference. In addition. the right foot is shown the success, There is
significant difference.

3) In the golf putting swing, the ground reaction factors of the vertical plane in aspect are
shown that the left foot has no significant difference in BS, FS in.the level p { .05. In success,
AD, IP. It can show significant difference. In addition. the right foot is shown the success,
There is significant difference.

4) In the golf putting swing, the ground reaction factors of torque in aspect are shown that the
left foot has no significant difference in BS in the level p < .05. In success, AD, IP, F5. It can
show significant difference. In addition. the right foot has no significant difference in IP in the
level p < .05. AD, BS, FS. There is significant difference.

The summarized conclusions are as follows. The first that the power of sagital plane needs the
motion which can get the good power change in the stabilized pose. The second is that the small
motion can make good putting in stabilized pose. The third is that the body weight move to the
direction of the ball. The fourth is that the putting which looks perfect oscillation is good motion.

key words : golf, putting, club, force platform
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