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1 A7) 884

v =918 (badminton) & 18200 A=< Euo]F F2 U (poona) A HellA &)
sto] 92 vt o= 1957 EEEo] 1981 Al 718 A g5 Aed ARG
213 19859 AlAl A tiFollA ExEA T S92 FHE, 19893 AlAl A
T4 ggolA gAA 2H g, 1929 vEAdZY S FHeS g53]
TGl Z 71 S sttt

A Wi=ETES A AAZCRE 7MY B2 4de Bl FoRTt g2 A3
ojt}, 1992“1 HEARY SY9IdA Ag G4 FEoE SH6Us | TV A
BAL 109 ooz JAHA old dFF 7% st g%
2 A7EE Foke A71EEH Had | A9 FHSHAR] A7t o] FoA
2 B3t A7 o)t Costll, Maglischo®}t Richardson, 1992).

Hovd 37132 ga F2 338 a2 HEFo] AHd 27] Ao Hok
FEs] Wil AesEd Z&Fo)a WS o] a7HA ARHoR F
71¢] s5o] wj¢ w2A PAch w2pA A sFd L85HE UA= F
A AA Y 2AUAY HFS oHH R FARFES "SI Ak 5F7] Wl
2 oEH AFE S 875k s oltHAdrian Cooper, 1995).

olg3t EANE 7Ix wjEwEY XAER3E AMH|X(Service), Z]o(Clear),
E&5Drop)e 7122 ot stolEg o (High Cear) 20 Al (Smash), &4k
(Dropshot) 8] Tt 2E2302 o]Fojx gt W= F7I3t 347]<
S 7P HIHs] ARgske Tle E%“(Dropshot 2 A](Smash), &
(Clear)fq ool HE3ES B

H F4 (Push), E=2to]E(Drive), 22 A]l(Smash)
S Z Yeith o] 343 71&2 3ol M =2 &S 2ujA](Smash)

Exl-o] q.

2ufA](Smash) & & W HEFY &+ HUL G719 7P wE SR

—



224 9 wmE £591 300km7F 7% SFA T Adrian@ Cooper, 1995), 0l 7+7F
& S5 ¥ Q7] W EN(CGrace, 1996), €3 ¥ gLo] QT WE
HEgAIZke]l s, wMiERIY F71Y SEE feiAe dEd 34T e
S4E AEA EHFH R FAlS=t] 2
AS7HA MEXE 71&o] o EAF F7

39,
_mﬂ,ﬂ

?’} 3= EXstE e AlxelA

17737 = Ao Ui BE 7]1&HQ 2HS X439 BT} A A
de viges 3 XY T & 1 T Waddell# Gowitzke(1977a,
19770)9] 2HIE TS FYS GEAI|= &2 2y} WAt 5j9S gut
A71E &2 T8/8 g A=l

A Al 1 AALTE d3)et #4d
St AIAl ZA] F YA AAIGE o]P 2 FEHE BHANA 4 7y BATG
ol & tFA Z=Rs|gtHJack, Adrian® Yoneda, 1978: Waddell, 1978:
Gowitzke$t Waddell, 1978: Gowitzke®t Waddell, 1979: Jack$t Adrian, 1979:
Sakurai, Tkegami®} Yabe, 1987: Tapley®t Barlett, 1988: Hong, 1993: Wilson,
Murphy$t Pryor. 1994: Tang, Abe. Katoh®} Ae, 1995: Elliott, Marshall<}
Noffal, 1995 Lees¢t Hurley, 199: Elliott, Marshall®} Noffal. 1996: Adrian¥
Cooper, 1995: Grace, 1996: Walshe2} Wilson, 1997: &78<, 1981: d<=&. 1986:
H, 19900 o, 1992: < - MG, 1997: ARl 1997: S, 1998:
AGZ, 1998 A, 1998 HAg%1, 1999).

o9 AFAToNA F8 AFEA= 2EZAY A=xwE A4 (Waddell#
Gowitzke, 1977) A3} AQAIZF B4, ¢ (dRb oA 2l el Zsk= MEY
29 =0 gt FFE B4 (Gowitzket Wadll, 1978: Jacke} Adrian, 1979)

AMBe 3 HZ AF(Elliott, Marshall®} Noffal, 1995) ¢+ 2AH oA T =

zgtolH 9] A(Elliott, Marshall®t Noffal, 1996) 53] AT AL Alole]
2 458 o|FE FIES YAt tgo|Bet 2EZ A I E 3952
A et A5 FATHTang end 199).

FHAZ(1999), 2AF(1998) <+ FHH(1998) 2] B¢ IUl AYE HAFFe Ul
Jo g sto] SEx 9 HSHEFY T2 2EE HaEAS S 4
AT Ag3 1997 o] AF AALATE H3Y A4S Hv ez EYste 23

F98 WY $HE s 2E2aY G142 sy

N
=
oo
=2
2
ok
r—{o



oo 2o] BE A5 WO F £EHH ATHL Fdsel 471
&9 P4 AsEE APATE Bol AEHAAL gl Agolx, o5 o
T 2% Bree] A% $87189150)7] R Agoz Ao 2RAZIA
287142 A8t AL AP god, ALoR WENHS ok -
Fou 2045 g% U J1EAE BEL A% AT ATF B9E 9
Ao,

gepd £ AFOAE FI Y MENY BAe) U v SALS
Bgo sel A LEIFA B4 2 wuZ oo U 2%2 Egz g

4
q5Y BN 2RASY B4 FElN 22HY FEAEE A% FFH

e
_

2. 94 53

v =X1" (badminton) ©] 1957'dell $2] vtel] BgH o]F 1992d vfEA =4y
SHIANA FHES HE ”}01 & AALTE d3olA o= F7|EE5RT ¢
Z FIHLE SR B A AFE A AGAS TECEA AT
&350 = TshETH LR STtk Q)

ojlygt WiENIHY FQ XRERF J|ad /‘131 (Service), E2]o(Clear), =
&(Drop)S 7122 sl slo]Fe]ol(High Clear), 2miAl(Smash), E=&AF

(Dropshot) 5] Thakeh EPJOR o] Fold glom, 53] olFelN 2mlA] 7%
o] A71EY sl AF 2 GRS FAE 2908 LHUN} THSUA
£ 744 o B,

2}
A i Ve dEdde FYE Adrds s 3 259

Aol

RRoln, o]e] B9 7% FEo] 4G FH FBNA o TiAE 8]
Fol7] e 7]&L AL Aok 2EANA SHAIE He B BAHo|
He 5 Agow MEVHS Mok - FUEL 2EASY 4 4 7147
£ e 9% J94 st Bast o 98 2 - F4E G4 W=
9d 54 ST 6 $ALS PO o] BaY L5 B4 2
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1) AZZAZ(anterior-posterior tilting angle of body) :

100%)
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=

el Bz By 2T
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A

ZH(angle of arm to racket) :
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o

3)

4) WA (adduction)



5) A (abduction) AAZAX 0 2HE AAE-o] HolR= L=

13)

14)
15)
16)

1l [6)
=Z(flexion) @ BHo| o|F= AR A7V} WHilsks AoE F A9
25 7b ZopRl= A4 Y
A Z (extension) @ #Ho] o]F+= A& A7t WHelsles Alow T+ &4

47hj}ﬂXEa%aﬁ

o

A9 H(distal endpoint): BE& A FONA Kt} HE BHH

29 H(proximal endpomt) e FAFA EY Jpke & BEA

O] A= (Take-off position, TO) : o] A0 2 XHA Hojzx&= &7t
(@)

B 2P H(Back Swing,BS) @ &I =9} /ﬂﬂ]"“ o] Hugt $HOZ o]
F3 A9

YHEZH(Impact) @ HEYOZRE e =9 £9 Filo] Aoz
olE] 1 3lo] AEFl A %13 3ok Al

dz 227l (Follow Through, FT): JHE o]F njfg] A2Yg5&
Eo]ExH(Flight) @ 9HECS FFTHY HE

2 A](Smash) @ HIHZ Fofe= ’453.'% UEUHZ ZsHA, A9 4
A9 vFgdo] HA Ao WA= 72X £59 A ARESH,

2327} 6w
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1. jEvg ~2EZ 9 B

1) edd o35 £7

HjEdg o] A2EZ = g9 GHE BF ARESH] Wi I o & WHE
ARESHE7 WEkA 2ERFY FRVF 7 VHRAE ERETL ol&" Oy
(eastern grip) ¢l A% EbHo] £njga} 2 wgko g gt A & o2 &%
o7} QlA] HEHe eE2&07 Jolor HES YHE & f & ¥I= AEZ
A(forehand stroke) &L o},

vl 2 o]A8 ¥ o] AeHoA ebHol £53 T2 Wdoz Fe FAS
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Mo o
N
REOoMN 2 N
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ook
el
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fo
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e
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oz,
12
S
B

Y2 Golo= MES YUE & o I gHoE S JEY &7

AL W= 2EZA(overhead stroke) ©]2F it} B2t

5] AU B ¢ dE 2EZIE QHIE AE

239 dolth Mg ¢ FHZ0F o= HES WI=E AHYshe AL o

W= A~EZF(high backhand stroke)old, 2= T = 2EZIE F}o
W= 2AEZIFE FAE EPHOZ Tk Hol o] el zpololt),

o s 2AEZ 39}
o

_6_



S5t QWS E 2ERIE B S Y2 FES| H MM e Ae
dFoZ AT Fd9 gdo] Ig "ol B 45 A F&

T2 Alo] =9t AE 2 F(sidearm stroke) = o7 EololA B9 F9-= H
2 doles MES Ae Aotk o] Bte Wi=ET" A7]oA Zvt F=
Bl EE 3374 BH-E AYT | AR

22 318 ol = IR f U2 RE X9 HMES dol 23 o A}
25+ Ay 2EZF(underarm stroke) ©] Ttk

01940115 HI= SRel2fan S Bk A, M ol VRS AR A

WG A7t FS B FFoln o)A M Et 9F Pue %o

A a}a% goz BohRo] FPEA tolFHA HES HEY Pojmel:

BEA OHASE AJEGE ohd E53 etk VEY 1F B R

Brh O B2 XN L A B A JPEA AN VEA 2L X TR
S g SE] MES ol Y AE AFY APY 2ER I

3) AES HAFEA g 27

X 23E, 9, MEA 5ol
gold), Hlae AEo] 35 o
. J9E Sk B W, S0
weh gk

(1) ¥31 2 392 el g 2Pol, slo] ZFol, so] Au

(2) 91914 olehz Avele 40P BT 26A, FA

(3) FWAAE 20AL FAS 2ol MPsteht Bab] BoIAE B
=%
() 37 A= TN s FYOE WPkt B Seholn, & A
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MEREY 2E2as 7EE gy 12 253 o) £ tat /8
922 $53ks Ao] Faskth MSHEY 2ERT BAL BEY 343 B
o AFehs T K eEedoz APAL BEG B FSEAoE BT
od fA% 7t GAHD Al Wt 2= FHE B97 B
HTE AL B5S 59 B 23S £ BE o} 2 FHH0E S
2 WAL TN A2 Yotk o] F K ASEAS BFE I3 s
Zolt), 2 59 BES 9O th FEYt 540 we BE QYO ¥
SeiAth oln) B9 29L ohE FHOZ & ABe) HHeFolTh oWI=
o A WY ARH olflz, TE: AIEGS HAY Aue] YaA
94 wde YPIT BEL 95IE T A BSEH] Yol UE B
5o) JAe50] o) MseEuTt WA WA

=
[r

o
T,

2
el ZEZ2F00E 3¢9 50| Basith 3|3o] §lo] 2E=I71 o
% &5 2o 2 A= A3t Hil, o] FE5 goz Wo
GobA AFo] AA &2 et BE Hal T Aotk

2
e

X
N

|

AAY HRFE FFGFH R A3F Ad9 A sjgach Aol 34
A&7 S e A3F AdAME A EollM 7 AgEo] Bt w
2 E5E d& F Stk HjERIHY 2EZFA Fo] AW AFE ZF 290
7Feskal, ePlle] J=lle i) TUF dojPoen Ho & AvEst B9E
g U Fo weEbM ZHE 29l oA JHE 3] TAAE v
Al BERE HA 299 wge 2A dlal &5 FAE A3t 9FE £t
o ¢Foz T FFAVIE LEELAS dloRith ZERIAN EEXYS
7bd o &5 I AA7E 289 Ade 9] g2 AAT A A8Hd 6
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o] 1 27=9 Y& Zrbebl Ak wok 2E2D FU|E &2 HE 2
HAA gtk QAE 7] B BEd 24904 wE 2v=E Y
g 5 gk wep vEvE 2EzddN Avss) 92 B4 4 olE A1

3) 2T FF

AT 5 LR HES IF7] Yok Yo7 JF2e 538 ¥
A= Y (Foreward swing), 2T HEo] wys= I35 & &

(Impact), YHE o 29 2529 @Z2F(Followthrough
IV WjEYEES AS e AFRES FEe UHEES A% UHx &

®
=
ol

et 23 Bt F23YY Hel HE5ohe d¥E ik

=
MERE] WgdthE, 2ERAE @ W] PUE AF 292 BF
&

WY F7)9 S2E=ZA(stroke) = 8 oi(clear), =4 (drop), Zgto]E
(drive), slo1®(hairpin)., ZE.(lob), AE(cut), 224 (smash)7} e, 2 7}
43 7124 2RFo| 71 B2 71&2 2ujAlgdolg & & Ytk
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o
F ZAM 299 2 ANA Ay 5= 37 A2 BTse dFH0
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HAZE % Eﬂ‘*«] Y7t HAY 292t BAHS W Ee i =
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HEDHE A AAZCE 7MY B2 44e Bl FoEIF 2 A¥ =0t
1992 v2ARY SHEIA A G4 SRR SH6e W TV A18A2
oF 109 o)dez HAHIA olgd FF Q7= %:rL“'S}Fl T 22 3
7189& F7ote WIEEH vud o AY A3 g
27 o] th( Costll, Maglischo®} Richardson, 1992).

_L(?_ll
X
ro
re
—Ll
—r‘
S
it
<
X
N,
b
o

2 32e) BAe MEHgd A AT B AREL 2ok A
AR S22 FANA TFsd AT FAZ R FF ATYF

Z24ske d Aok w=HEe ek AR B2 FERE tiet HE(Gowitzke
¢} Waddell, 19793 22 A9 wEAQ] &Y Qoks W& ET= A
Al 22Xz JAEY] EZL IALE BARES AAlSHE O 2l
Aol it tiFEY HA3HH AT GAYGST =2 AE SHAA
th & o] F Eoks & IFNA F8 FAVL 2 Aol 9] vjl=
g Aoy A7 tha A7l sh(Sanderson Ashton, 1981),
B2 Bt 232 Ae s EstEEol Wrisberg®t Liu, 1991) 0™, 5389
HETE Fopol7| b ot 2x = @AY Aol Hogrh olHe
2 2F g9 &A= AT wjERdY] S5 A 8He 8

T2 QFso] 25 ATHolAck T F Roketu ARdh

GTAAAE Adel B BE 7184 2R LEFR DA AN
3= H}%}Qi?’} -'?’—']94 e oJ&3th Waddell® Gowitzke(1977a, 1977b)

L &R 2y 9AE 395 S
o

A3 AAATE ek FhTh



AA 32A 3] oo A A AT

SHEE IFAE IRE FT= &5 2T “—’1‘6;5 39E )=
&2 844 digt dAHA WIS Al 12 AASTE 3 e FEc AA

2] 3|ol|A A ol E FHTE BHNA TF 7]%4 AT olelE
tFshA =28kt Jack, Adrian®t Yoneda, 1978 Waddell. 1978: Gowitzke<t
Waddell, 1978 Gowitzke®} Waddell. 1979: Jack®} Adrian, 1979: Sakurai,
Tkegami®} Yabe, 1987: Tapley$} Barlett, 1988: Hong. 1993: Wilson, Murphy<}
Pryor., 1994: Tang, Abe, Katoh®t Ae, 1995: Elliott, Marshall®t Noffal, 1995:
Lees®t Hurley, 19%: Elliott, Marshall®t Noffal, 1996: Adrian® Cooper, 1995:
Grace, 1996: Walshe$} Wilson, 1997: &<, 1981: Bhes, 19860 QM- 1990:
o7, 1992; A - AYGXN, 1997; A1914], 1997; <H7, 1998 HFA, 1998;
A, 1998 #H/g%1, 1999).

Aok 22 AFPAT 2HE 2EZFY A|FAA ABEA-A7MA] L8AIR (.1
% oo ¢FHATH Waddell® Gowitzke, 1977b: Tang 5. 1995) 3 B35}t
Poole(1969) = RE Hl=wE 2E23E= A 3AzFoz o]Fo)xx, A
(G A B E HEzshs MY 29 s dF8 24 2% "HY
2 ANBY 2HlE P2t ART 4 o wE 5748 AdgelA 100m - s-19]
AEe Ao FHE A Gowitzkedt Wadll1978). Lutdoz APyt
AAY HBd HMEY Z7IETE 50-75m - sec- 1Y =X TH Gowitzke®t Waddell,
1978: Jack$} Adrian, 1979) 32 R.31&kich

a8y AE 271&Ed g A7 1970dd 19, o $2 2gAt
Aol digt 7|ed FdeE TG EERH o B2 Tﬂ%% 4 WAE
AxFozA GA LY 47 £25 ] SFst= A7I7F HATh

By MB] &G 2 APAT(Elliott, Marshall®t Noffal, 1995) &} 27A]
oA I =ztolw o] A-H(Elliott, Marshall®t Noffal, 1996)lH A= <
Lol A9 7oes e WAEFY F848s AFSIATE o] Aol FH
4 e £55 fdete o oA 5 JIAr 2"l E(Tang &
19%) & gl AAde R o] Zo](transfer of energy)ol that i<

HAT

l:l

_13-



2B 29 ol Fa 7)o QQlojgpy|Ethe 2Y aPsFHo A Het
8] 3)&AH(pronation) & Z-&& 7lEstaA, AR & Fo] WlENIH, H
U, 23] 2PEY eWeE 2ERIA AHstHJack, Adriandt
Yoneda, 1978). WiEXI€AN © 7HE 218 B¢ & AZ3F(Myotatic
stretch reflex) &) AMET 253 oA FHA &4 Oﬂﬁ?‘]g‘ ARgsHE O e
A5 (countermovement) 22 © Z JWAE] o5 © & FHE FEF
T dvkar Fg5A(Gowitzke, 1978).

Sakurai 5(1978) % Tang(19%) 2 SAIZLE F FHEE o] &3t N2
3AH FHEAS AASIAL 2ERAY 71HS FE9] olsistr] fEiA 3xHd

=

e AR AN S AEZAE BASE UGoRA A
MU o2 BGetel 37198A ALEHE a8 a9

(Harrison, Lees, McCilla®t Rowe, 1936), ¥ 23 HE222 FE 259
d 2 39 ST By,

Wilson(Wilson, Murphy<} Pryor, 1994: Walshe$} Wilson, 1997)9] A+ 23}
A3 739 R4 ARG 2EY e dis] o B2 SAE AL
o 52 79 2584 (muscle stiffness) &2 AAY FHAT AY JEshe
60cm ©]d9 FolollA A2 HEY FPo AAAES vt Bugeh S &
54 289 ve2 9 B2 234 287y ZFEY 9 w2 oprlop A
59 3% AR5 A8 FH7](eccentric breaking phase)oll F=Z<Q1 E‘%
g¥o] o Hojuhal, whd AT 23/ (stiffness) = TA Y @4
©@7](concentric phase) 7} A/AH o= QI&) AT Hugrh

Wilson, Murphy¢} Giori(1996)9] HZ A7l 21744 39 LA S(rate of

O{NAQ

_14-



eccentric force development) 73

S (polymetric)
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o

)‘\Jo
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o
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1) uge e

33 GRS 9181 PanasonicAFe] 22 D-5100 BlH 2 FHH 2 2dlE ARE
12.H, 60frame - sec 2 FFeAE A7) T YL 249 = (fields) 2
E Q7] Wi BAA A7 fAEE /6027 Btk YA 223X

171000 =2 2334k
2) ZA1A E(control object points)

A &2 Im 222 AFH B E XYY 7F2 2m A2 Im. =°] 2m
3719 FZE=2A4 3D-DLT WHo= 367] 279 AA FF#S A=st= b
dEHES AU

3) W09 TXEfl

HY e il E9d F42 S-VHS VCR(panasonic AG-7350)3 19”
S-VHS EYH(Sony PVM-1942Q). HIH<e EA=Z2 I3 (Kwon3D, 21) ¥
AG7350 2IAE 715S WS, ¥t VHS9 S-VHS EF ARE 71ssith
=YY T# v (frame grabber) 7} WA= 7] wj&of HH L ZHIS & - &
T =R Fgsto] G deidA st /6029 A EE 71 4 Stk
e

‘ , 1
59 &5+ 6fields - sec” AT

UABOIAZ 339 G4S RESHT, W BAG NEIT2IPo2 339
3ot & ®HQl A& 99t KWON3D Ver. 21Z=a80] 24 5867
FEZ ol gt

KWON3D Ver. 21+ &%t el tidk A54t&, DLTH o3 43



3. Ad4dA

A9 Ahe ARAKT BT T4

2 2% Wi=dd 2EAAN ANsET. I
@A) 2] Eao] Yoluh Fo| THAL APL AT FAYS TAF F
AR L FAAY 204 54 945 TRT 5 AL FE Bl 4%

stir

Camera # 2

E2 A 9] 10m Aol 2the] H]
T 7Y A 10m, 219 7H)
27 ImZ Aol AZAA FHS FAANAS 7 225 E
17100022 393, 7he £55 60frame - sec 2 1F3F o

S 45 EAY 5
1% 5% 299 ohe BAY 5 AART,

=2

o



@A) AP o) He] L THSEF 2] BHE AFAAT, o] o]
529 B4 BT W 4 2479 922 47 ¢ om oAE Axde

GES ﬂ@z}%ow 27 WaAZ HES G 4 AA BE B4

S %
2 99 el G0 B A TULEE A AN, 2 A7
AL 3~ 434 2mAE A st HBAOR olFojrl A7 (ia) e AL
2agoz Fgaqh
AB wAel BN A7 8% AT 399 w0z A6 YA
o BBAPAN AT WAL BEADS T 2E2a S PES
o

e Y
A =
wako g 3l Exﬂ A 5‘% 7]5—2& Z]U%ﬂ st 42 ]:c];"i—é‘é‘ 7% O
= A
S}

4. #x3t A AZAE

D 3Ad & 32 A4 ¥

(e

A %3}

Fxst= A 29 xS AATE FAFY FHxSE Udw T len,
BSP(Body Segment Parameter) 2@ Plagenhoef(1975) ¢ 2d& A3} th

A 9 Fxsh= 7154 (reference point) & X335k, KWON3D 2.1 Z&
aHE ol &ste F 367H % 208 SAAES FxS oo, o] HFE Ay W
vhaate] E38 gF & AFHA AR AFeeh 2 A7 A2 g
A A FEAY 71EH(@A) S SAA g 12 ST

A HE FAHY Fxs= 2uAE AT 29 o)X (take-off) F-EH- =
F(follow through)7HA1& skaL, HAJete]d H2 71553 (Refreence Point) ¥ /‘4
S T 200"l A3, A BE FAHAY FES= Plagenhoef(1975) ¢
ARE 7|22 d9oH, B4 IHs #0072 Fxg YA, v =) ”}E‘r

o] }g& whESHH, o ZeEd EF HAFst FEEAY AFEHS IAU(file)
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7+ E(Right Finger Tip)
d(Right Wrist Joint)
x| ¥4 (Right Elbow Joint)
o &%
7VehE (Left Finger Tip)
(Left Wrist Joint)

A (Left Elbow Joint)
(Left Shoulder Joint)
(Right Toe)

H# ] (Right Heel)
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FE34(Right Knee Joint)
4 (Right Hip Joint)
(Left Toe)

] (Left Heel)

=3 (Left Ankle Joint)
S84 (Left Knee Joint)
4 (Left Hip Joint)

2] & (Vertex)

(Chin Point)

(Nose)

A &3] E(Racket End)
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A 2] E(Racket Top Head)
S (Shuttle coke)
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2) =%(synchronization)

otj9] vt Q. FhelEk=s A1t SiA=st 30frame - sec Q1 AFEIQ] FhH el A U
& 229 Fx(x y)E W 0.020% PZLO_E B77 3 % Fhale] U3 A
e X9 olgd B 3 2Z2R] 4 (cubic spline function) el

7

B7HH (interpolation) & ©]-&3121th

O
b o

3) 339 AT AE A%

I AZL HF AES UAEOE ALY A3 FEFOEHH
DLT(Direct Linear Transformation) 7I'#< ©]&3std DLT WHIATE 4=

3 33 FHEEL VA8 2 Q193 @ xHrandom error) & FAAF)7] S
254 (smoothing) & AAISHAL, ofmf xFekF3h(cut off frequency) = 6.0Hz9]
A&7 ¥ (low-pass filtering) FH-& AMEtTE & DLT 712 YAElF
HIEAL A 7 FEAC FANA U DLT Al 2 kS

TEAH HUFARE ol&sto UATE FY 3 FRE S Pt
(Abdel-Aziz¢} Karara, 1971: Walton, 1981).

4) ®Z3}(Normalization)

AT gAY AGA|to] o)A RE ERZAFIA|Q AlTko] dA|FHA] &)
of Z WQIE9 H|WE YA oA AAFEH A2 AE7AY AITHS 100%
zHLArE Y= EF3HNormalization) 71HS AR

g BF8 /e il A yi=012--n1)0] Fo] g w 499 x
gt g3k y=f(x)E Cubic spline <& T3tk

=

r2

F9 2R £YH] AF ATWES M=V B B SAEH v
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£=(Vi)e Vi = (Pi+1 - Pi-1)/2M

an=(Pn-2Pn-1 + Pn-2) - (At)*
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- Pi/100) = Pi+ (Di-Pi)Pi/100

cgi =(Pi(1-(Pi/100))) + (Di

A SA7A A= (%))
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il
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>i(cgl - m))/M

CG =

Ay
AL
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NN AET AE(der) TS SEBAZ, BEA
2 $a7, A% 97, 9547 5ol ow, 2 B
=+ A

=

A(Ax, Ay, Az), B(Bx, By, Bz)gtx & of

8= arccos [Ax Bx+ AyBy+ AzBz/+/ AX+ Ay*+ A7/ Bx'+ By*+ BZ]

rg
1o
Shia
2

= = (TF-HF} 2ol F I} IHLE FESIT

1) A= o] A(TO)-H2YP(BS) - FHIAAANA o] A|HefA HojA]=
T A o] AMg o]Aste AN ES w59 FHol FHLRE FES| O
ol

2) A2=4 WA (backswing)-UHE (Impact) - o] AHE o|A|ste] &
A=} 559 FHo] Tz FHS| olFo] H AIHA
A 2B B9 F59 F4lo]l AYLR oFEo] 1 jlo] ME Fo Hd9 I
< d3st= AIA7A

3) A=A ¢ Y E(impact)-BE22F(follow through) - S8 W2YolA
2B B9t 55 FAol AHeR o)gHo 1 o] ME Zd HAY A&
L35k AlFAA PHE o]F nig] AYFETIA.

fl
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4
TO BS IP FT
<2l 3> 2pio| MY
7. RA2AT

g 2n)A] S99 $E3Y A% e WS ARAYE 7 A
2 A

TSt 7 HEde) d7udle) Aolg

S0 9 e UAEelAE ARs 49 9 A slolaz AxE o
(microsoft excel) & &-&3tATh

-25-



Q:
= o
lo &= & 2 o

ML (R

_O'L
38
-
)
23
o
e
Ay
r
b
)
=)
y
g
o
Y
1o
[
=]
>
offt
"
19
N
H1
=
e
of
)
)

A AAE Bt 60%, A2=He] FF Bt 43612 EA] XdiM Jé& 14%, 9 A
3= B B T9£88%2A AABT 26%2] 28X HES AA| ST
<E 2> NH Ag oY HF 2QAR
(frame, sec. %)
T = TO-BS(HM1=H) BSIP®P=T)  IP-FT(X3=) Total
Sl 125(2.50) 3(0.06) 17(0.34) 145(2.90)
Sad 52 122(2.44) 3(0.10) 11€0.22) 138(2.76)
53 29(0.58) 58(1.14) 89(1.80) 176(3.52)
92.00+£54.58 21.33+3L.75 39.00+43.41 1563.00+20.22
B+ EFHA (1.84+1.09) (0.43+0.61) (0.79+0.88) (3.06+0.40)
(60) (14) (26) (100)
S4 125(2.50) 6(0.12) 15(0.30) 146(2.92)
I 125(2.50) 5(0.10) 16(0.32) 146(2.92)
56 125(2.50) 12(0.24) 16(0.32) 153(3.06)
125.00+0 7.67+3.79 15.67%0.58 148.33+4.04
B+ EFHA (2.50+0) (0.15+0.08) (0.31x0.01) (2.97+0.08)
(84) () (11 (100)
-k -1.05 .74 93 .39
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1 @7 AA FHFLLARRE 297108%2RAL Al=He FF B
250+.0022A AA He 84%, A2=HY 7 Bt 15108224 HA 9 H
o 5%, D A 37HY B¢ B 3L012=2A AAFHE 11%Y L8 v

1%
il
oO[

o APLFFHYH) o2 AAFHY At £=5 H AH

AZzoAFY T%AA 2 vl 82 BF 9%

T QHE F AIH AAY %oz B o

(timing loss phase)o] AAY 23%AHLE YebstaL, |
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rlo
i
qr

oo
KORR)

9

oy

J}Lr_iuarsL
o f
R
3 o My

rpr
-
18

i)

[ N X o
Dl [ fo <L ro
_HJ ™ pov) _E, o s
rg lO —E‘ O}lu OE:
© WS Ho
o
T E =
of X% Im M
iy, & (i
T
= o

=
N
uu
Korg
)
QL
2
N
bt
ol
(0]

FHFHAA A2ET FUAR X(FSUD), YR, U8 oA
AAFAT BAFA WS G B E DS 2T E DO AEA
o W9l ST A9 HEZ] Wophe WHYHANA A
86.57£7412cm, A2FWY] AS BWF 120505.220m. A=A A H
1590:2382eme 27 bk, 2019520 A1Fe) A9E A9 Holy
AW A% Wl B W 2 Aoz A ASRY 2] S

My
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FFe HA= A= A= Ao Bl o dapt dujgez &
= A2E Uegth 53] 29 A FgelN Agem AASH Wt 7+
2 e WAl AHEAAZA Y AZ=E o= et
<E 3> 4 X Y, 0N =HH 7 dASH| e
(cm)
T B TO-BS(H[1=25) BS-IP(H|2=25H) IP-FT(HI3=)
X 609 97,0 991
S 1267 1151 1224
Z 86.1 939 8L6
X 749 9.2 9.1
82 82 Y 1300 1255 138
Z 875 949 85.3
X 679 69.4 102.3
85 Y 1284 1209 895
Z 86.8 834 86.1
X 15273982 86.20£1475 9750+ 577
BFEFAL Y 85577412 12050+ 522 115.90:23.82
Z 57.87+50.12 90.73:6.37 8433+ 2.40
X 137 409 391
STR 615 6.7 641
Z 941 98.0 949
X 243 176 178
MEEE S5 Y 615 64.6 64.4
Z 934 97.6 9.0
X 396 465 199
S 61.3 799 83.6
Z 9.9 97.2 946
X 35.87£10.22 23273550 35.60+16.33
BFEFAL Y 6143+ .12 70,40+ 8.29 70.70£11.17
Z 0447+ 1.29 97.60+ 40 9517+ .74
X 418° 2847 6.19°
-2k Y 70,157 8.86" 298"
Z 0.0 186 AT
*PL05. #PLOL P01
A sd8T ¢ HEFol dobke BFYH) A Al=de B
61.43+.12cm, A2=He B¢ Hit 7040+829cm, AI=ZHE B¢ B
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70.70£11.17cm® 2tz Vet 29 A 3
A7 M 2 FHe JHENAM AT FHQl AJFEoz YelhgA ¢
WGl A JHEAFTAHT Aol

—c:,—l_

CIASU) S et P IS o

ox
=2
X
2
o
|o
fru
>
a0
ofN
o
1o
2R

=
R
N
L
o3
of
Fo

o

Ap=w 4AZY A BE 0lem B 7] AR O B Aoz g

Wl ol 1%52004 BAROE §o3 Aolg Bl

399 497 A% B HAem BT ¥ SAZET O 2 @S 2
SRl BAHOR f9F Aol

9 A%E FPad BE TR 4A2Y 497k v Gaz] Wl A9
FYZ)A AAFAY @97t EAGoz o 2A Jehd AL e AS
s JAE Age] tF YL Bl B HAANE A, SE2
$ol7] 9Ia F-2893 549 $424L 2 @ Bsfoln, v GAZY BS A
E2 uaAe] e 48 237 5A9 44 glo] YUES ¢ An=

FHIFRAA E22F FH7HA X(F+3F), YRIZGD), L8 AA
AASAT HTA ] HAE Fed A= X HF 2ok <E DY A
9 HAZHANM 8T ¢ METOl Eovte WHYH)AA Al=d
Bt 85.93+74.42cm. A2=HE A% Bt 108.50£17.68cm. A3=HE] FF Bt
140.00£42.67cm=2 242 Uehgeh FRl3gel Al 1519 Z9 Al Zelrt
AE 2 Faol e At 2 A2 YA HEFY 27] S&0
Fe MAE A2SET A3FHY] Fee ool W BaF FiHos &

Aoz Uyt 53] &9 A Aol Aoz AT #MAZt 7H
THE YHEAYAN F2LF7HA 9] AJ=Hos Yebdth

flt rlo of
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<I 4> 2t KX Y, 2)0IM IHE T IS B

(cm)
- = TO-BS(X1=2H) BS-IP(M[2=) IP-FT(XI3=2)
X 84.4 9.9 121.9
Sl Y 1287 97.6 1534
7 93.0 1611 1124
X 911 1115 103.9
Sa¢ S2Y 1291 9.0 1743
Z 103.8 162.7 111.9
X 87.3 9.1 119.9
83 Y 1289 1289 92.2
Z 100.9 83.1 158.8
X 98.50£50.77 102.508.02 115.20+9.87
Ya+FFHA Y 80.93+74.42 108.50+17.68 140.00+42.67
Z 67.27+58.33 135.60+45.50 127.70£26.93
X 71.5 4.9 423
54 Y 485 60.8 108.3
Z 107.0 170.1 120.6
X 46.7 6.3 6.6
o sdF S5 Y ol4 46.5 100.3
/ 107.3 1753 107.8
X 93.0 59.9 48.6
S6Y 40.5 439 124.8
/ 123.0 169.3 106.2
X 98.73£12.42 40.37+29.61 28.27+30.33
BHtEFAR Y 46.80£5.65 50.40+9.10 111.10+12.49
7 112.43+9.15 171.60+3.26 111.50+7.89
X A0 2.84™ 6.19°*
-k Y .96 8.86™* 298
Z -1.26 -1.86 7477
P05, POL, FFPE001
S8 Fde HESOl Eobie BFEHYF)OAM Al=EES EHa
46.8045.60cm,  A2=EY  F Bt 5040:910cm.,  A3=HE  FF B

111.10£1249em= 247 Jepgth 29 A FHgoA Aoz /\hﬂ 49 L7t
7HE 2 SHE dYENAN E2AF Il Alsdos Yeitew, AllsHst
A= Bt AL Aot fle Aoz YERT.

HERE AmjAlgAedA 7Hg a3 JAFPEHY)AA 2PSH e Wt
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A 0FRANE 4A7) A BF Bllem BF 7] SAFRG O B Ao
2 UEh b ol 145504 BARCR §93 Aol B,

370 SA7d 2% 97 Bm B2 ¥ AR § 2 WS Ru
5%l EARCE §O% AolE BT

9 A2 Aol me FHOIA
FYH)NA AAZAY Bt B =z
PRI A% HERY QME AP Bd Z84e BT MERY )
ADE DA, $E5 Fol7] dal F-29, 549 F4%9 27 2 A
o Wagel 2715 o 27 @ Aow =T,

3 AAFH &=

FH AN F22Faal7bA] X(F3d), YIS, 2483 A
Ay S=nsts s 234 <E H9 ad H 9 a8 5 2ol &4

Z

& AAFAY FAEEHSE YT AAFA Y SRRl <
A1y B¢ AEFo] dobe W YS) oA AlsHS B -5.97+5.39 ¢m -
5 7 2667+5143cm - s, A3THE] A B 32.13+33.87cm
ERth BE oA JHIFR] Apolrt F AeE YERtaL, A
T 92 PA= 1351Lﬂﬂ94 A= IR S3 AAZE 3
S17 29 HHE Y& €5 51.30m -s! 2 JeEhgth ey &3z nE
A HRIA T dAF S37F AA PRl FFS st EAE 297} vkl

N
Do
H
g
()
ox
—Ho
o,

Shia —lo

] ’\a{r@] BT METC] dopte H*'@(Y%)@Vﬂ Al=de B
850+1.55cm - 57, A2 AL HF 11.27+2341em - 57, A3FHY AL A
400+4.26em - st 2 ZH Jehdth A9 A BFoA AuKY)o2 AlF=A <]
&7t 7Hg 2 IS HAagolA YHET) o] FofA= A2mHoE YA
g QA BE SAAA gl g AR ol A UergeEs 29 A
THAA DY zfe]7t APH AR ALRH:

ERE 2mjAlERA 7HE T8 APLHY) A AAFAHY &=t
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Al=d v 82 A FHE 25m s’ Al SxukEo] WE
Ho EAFOR 5%5EAA 493 Ao YehdAw
9% ITHR A2=HH 3= FAZLE FYT AolE

<E 5> 2} WEHX, Y, 20l 2 HRE MASA &=
(em-s7)
T = TO-BS(M[1=H) BS-IP(X|2=™) IP-FT(XM|3=T)
X 18.5 43.7 23.9
S1 Y -10.5 15.1 44.6
Z 2.9 -30.0 -53.6
X 11.1 -14.9 -6.9
SHFE S2 Y -74 82.9 98.0
Z 3.0 -25.2 -54.5
X 14.8 14.1 14.9
S3 Y -9.0 -18.0 -6.2
Z 3.0 0.4 -0.6
X 9.87+9.31 14.30+29.30 10.63+15.84
HF+EFHR} Y -5.97+5.39 26.67+51.43 32.13+£33.87
7 1.97£1.70 -18.30+£16.34 -36.20+30.86
X 0 -18.3 -4.9
S4 Y 10.0 -2.7 4.3
Y/ 1.6 4.3 -26.8
X -24.4 -9.5 2.7
n S8EF S5y 8.6 -1.8 -4
Y/ 1.1 16.7 -15.4
X 3.3 8.8 11.5
S6Y 6.9 38.3 8.1
Y/ 1.8 -6.1 -13.1
X -8.00+14.54 -6.33+13.82 3.10+8.21
FH+EFHA Y 8.00£1.55 11.27+23.41 4.00£4.26
7 1.50+0.36 4.97+£11.41 -18.40+7.34
X 1.79 1.10 .73
t-% Y -4.46 A7 1.43
Y/ .46 -2.20 -.97
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FZDD 0300
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= Z= OI mEl=E] = |O| v, e A
<O 4> EFe| IHYE MASe s
eor BSHP
RD-BS IPFT FSF
0200
50 L 100 30D
40 - COG
MVP
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20
@ 10
E
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o o NTETTRTTRTINTORTHINTRURISISEILI V.t T TA AT
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Timing loss phase
50 L

<02 5> 0] =@z Y MASle| HriEse(XYZ)
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9 2= Yo $EEY B ZE oA wga S39] F9-E A5t
H YHET} He AN BEEETF EAF FHAAY HHEEE H]s|
2N f g2 #%e B2 ZAH go|P<&AT7H Timing loss phase)©] @At 2
= NEZY 27&Ed rXe 9] Z4sH HAT wEA sEEY FE
JHE A71E 2-se FHAA AATH-SA-FE-AS-=- Y 2
AA ZEAAA AEEZE Hol7t lojge BA JHEY of ¢ 2 27]
NET £58 9 T s A= Algdn

n A7 Fe JHETL He AlHMA HAEETE EEAF S A
Ha&Ee va o 2 #S 2 Z2F o)A Timing loss phase) ©
SATY ZA9ETY ¢ AL & RS 18y d9E & 3FAY 219
FFe A Hr9] TAE GIRARTE AR o]FofRA] ot AFHE WAt
A5 NEFY 27|&Ed HR= gFo] dasHA HIAh webA v SEEE
BF YHEFTAHANAN FEARFAA Y 7Y A2 HEE Sk £1o] Q8
g Ao g Algdth

THIFHANA 22T qH7A] X(F4), Y(RIBED), Z(F3E) oA
& g 2= E 0 (O¥ 6) 9 (a8 DY Zoh 2A
A8 SERSA SATY 9 HEFo] Goprts SHYF) A Al=H
He -20.80+18.04 cm - 57, A2FHY] AL HF 389.00£385.47cm - 5, AI=EH
A B 78.97487.3%m - s 2 24 Yehgth 2E FFelA /HAFQ] R
2 YEAL, MEFY 7] S5 9T PR A3sHY B5=
HEZ 95 FH|FFol A=A &k wg] B 3l0em 5| o SEAfo
HRl 2% &8 2yAgo] A2xgHdA tha W] JIPHEZ QIsijA ME
9] Z7|EE A &40 WA Ao AIEHTH
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<E 6> 2t YWEKX, Y, 20| =Y T 2RIEA S5
(cm-s’)
T 2 TO-BS(X[1=2H) BS-IP(K[2=20H) IP-FT(H3=2)
X 1.7 135.7 18
S1 Y -32.2 7339 424
Z 240 3271 -306.0
X 6.3 290.2 -177.7
SEL 2 Y -30.2 460.3 1787
7 236 198.5 -482.8
X 9.0 17.6 -23.1
S3 Y -31.2 -27.1 158
Z 23.8 11.4 -35.6
X 6.0045.85 147.80+136.70 -66.30+97.25
B+ EFAA Y -20.80+18.04 389.00+385.47 78.97+87.39
Z 15.87+13.74 179.00+158.75 -275.00£225.23
X 71 729 -1295
S4 Y -35 562.5 -34.4
Z 218 80.1 -337.2
X -24.3 185.3 -166.9
o &EE Y 5.0 459.4 22.6
Z 313 129.5 -330.1
X 0.7 217.6 -161.6
6 Y -11.4 281.7 480
Z 249 52.0 -323.3
X -13.70+9.27 158.60+75.95 -153.00+20.24
B+ EFAAL Y -6.63+4.19 434.50+142.04 12.07+42.20
Z 28.00+3.20 87.20+39.23 -330.006.95
X 311 -12 1.51
-3k Y -1.32 -19 119
y/ -1.49 97 43
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<E 7> =HY I SHQ MzZdz 2 29| HiEZt
(deg.)
7 2 TO-BS(M[1=H) BS-IP(M|2=2) IP-FT(M|3=2H)
=4 0.7 133 153
g B 232 -39.1 31
ALH$) 57 -12.4 -11.9
&($) 223 334 36
=4 0.4 128 144
N K 259 -69.5 169
T 8 Hae) 13 155 15
&($) -149 40 -19.8
=4 0.6 28 34
o R 246 -21.0 246
() 35 6.7 -2.8
(%) -186 37 65
=4 0.36+0.35 ~9.6345.92 ~11.00£6.63
gpegang TP -16.37+14.24 ~43.20+24.51 -1.53+2L.13
ST (ALHS) 1474372 11.53+4.46 -4,40+6.84
&($) -12.40+11.36 11.23+19.58 -9.97+8.64
=4 18 6.0 115
o R 270 375 3438
() -3.0 =12.1 -1.8
() -35.0 366 217
=4 14 6.6 6.0
R A ) 21,0 28 182
MEEE S gae) 112 13 65
(%) 218 182 -19.8
=4 23 36 51
g FE) -20.2 54,0 345
ALHS) 24.0 56 51
&($) 36 317 05
=4 6.17+7.13 5.40+1.59 7 53+3.46
Apegeny TP -22.73+3.72 -44.80+8.42 29.17+9.50
S ALH$) 10.73+13.50 -2.60+8.92 ~0.1345.98
&(9) 20.13+15.77 28.8340.52 -14.00£11.73
=4 6.67% -1.20 -8l
ot AAEH$) 75 10 2.29%
ALH$) 115 60 -8l
£(%) -69 -1.40 48

P05, P01, *P001
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<E 8 2o IoiY BF Uss
(deg - s™)
> = RD-BS(M[1=204)  BS-P(H[22) IP-FT(HI3=24)
=A 038 177 842
g BB 9.1 1999 -160.4
AH(S) 460 9.0 1120
2(9) 29.1 1008 -164.4
=A 19 547 “182
N AH(%) -81.6 -395.2 676.9
FET % qa0e) -39 296.2 278
2(9) 290 7393 1160
A 14 08 108
o FEP) 363 -193 1124
AHS) 211 04 79
2(9) 01 0.4 177
B ~0.90£0.95 ~23.90+28.26 25.60+52.78
Apegzag D ~04.17+49.94 71.50+300.97 134.70+470.17
STEEERA a9 14.03£27.75 101.60+168.59 95.43+75.63
(2($) 0.03£29.05 980.20:£400.78 -92.00+140.25
=A 59 2%.0 506
g P 618 -90.8 490.6
AHS) 18 26.2 171
2(9) 118 1795 1611
) e 12 181
N K-S 630 -106.2 1926
MEEE S gae 08 83 179
2(9) 319 360.0 1941
=A 11 129 01
g 3B 573 -207.0 2449
AH(S) -18 127 279
2(9) -396 1039 315
=A ~9.87+2.64 477+19.70 22.90£2559
gpegzay  JEE ~60.703.00 ~135.00463.11 17.70+410.38
ST g% 147058 40.73+37.48 0572363
2(9) 07771435 21450+131.58 107.90£121.85
=7 1.21 -1.44 143
- NENES 1.26 36 32
ALHS) a7 61 77
2(9) 1.49 2 -121
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<E 0 QHE KB 2 x4c 9l HEo| |0
(cm-s”, %)
L = =M a2 2 & e oo esa
TS s oo %) “(o/'f )
36.00 14440  506.80 838.40  843.00
S1 2355.10 100.57  +.0057
(1.53) (6.13) (21.52) (3H5.60) (35.79)
48.40 239.60  547.30  803.90  786.60
SHT S2 . 128.63 +28.63
1885.60 (256) (12.70) (29.03) (42.63) (41.71)
35.80 59.50 100.30  140.60  116.30
S3 0 1536.80 2944  -70.56
(2.33) (3.87) (6.53) (9.15) (7.56)
192583 40.06 14783  384.80 59430  581.96
PF+EZHA} +410.63 +7.21 +90.09 +247.20 39329 +404.26 90.64 -9.36
(2.00) (7.60)  (19.98) (30.85) (30.21)
1703.50 0.50 138.00  350.00 63250  582.70
S4 99.92 -08
(0.02)  (810) (2050) (37.10) (34.20)
N 10.80 197.70 47310 77350  744.60
== ) 660.80 332.60 +232.60
(1.60)  (29.90) (71.50) (117.00 (112.60)
32.80 155.10. . 49270 . 837.50 . 814.30
S6 536.80 434.20 +334.20
(6100 (28.80) (91.70) (156.00) (151.60)
967.03 14.70 163.60  438.60  747.83  713.86
B+ EEAR} +640.80 1649 £30.74 £77.35 +104.88 +£118.81 214.70 +114.70
(1.40)  (16.90) (45.30) (77.30) (73.80)
t-7k 2.18* 2.44* -29 -.36 -.65 -54

P05, FPL0L
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st7] Aol FHIES T8 A, 4 @At 3 ~ 434 A E sHA
st JZAHOZ o]Fol AP|(tria) 9 AS EALLE E&ITh FFAHE
< BFAAES Tl 2EZT ke BEFE V5 9 SAH £5 VLR A
mof distd £ WIS 75 W ZFNAM YHEoRS ¥WHY 13 (cross
product) = XF2o=2 H3stArh

AAFEAY F#xsh= SAH 59 FH3He QAR FAHY R332 U
E 4 0eH, BSP(Body Segment Parameter) =92 Plagenhoef(1975)2] Zdl-S
AHE-SFATH

A &9 Fxsh= 7154 (reference point) & Edse], KWON3D 2.1 =
IS ol&std F 7 F 20709 SAAS FES oo, o] HFS oY W
HHESte] 35 @ F AHAFEHA BAE AFSIAoh 22 A5 A o
A AZT FFAY JEH(93)2 AR 9 1= S

o] Mt e FhvEle] B2E s Al SIAEIF S0frame - sec Q1 Q)
Fh gl A 2 2289 FHE(x, y)E W 0.020% THEoz B & F FH
2] FUS AlFS XS olEe FREEE 32k 2ZER1 4(cubic
spline function)ell ¢Jet EZHE (interpolation)= ©]-&3skSA T

A At FF e "AEeld FIELH A FEFCZTE
DLT(Direct Linear Transformation) 71H< o]&sle] DLT =
= 3 FHFEY 71AF 2 94 @ AxHrandom error) & AAEAI7)7] 91S

259 (smoothing) & AAISFRAL, old xFAdFak(cut off frequency)+= 6.0Hz<]

957 ZH(low-pass filtering) F'H< AMESIATE 2+ DA 2 2+ Al7|qith
AR &Yzl oA FE ERAFEZIA Y AZte] AA|5kA] 7] wEell
ZF WIS HAE fEiA o)A AAMFH ERAF7A Y AZEE 100%2 BaL
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T3 AFH A9 FFES vge=w
o&Estdty. 2% Waddell? Gowitzke
(1977a, 19770) 9 _-_HM] ZAE Q& FHATE &5 Luj’)r HAE a}g]
= A7l o9 2% (flicking) & S84 digh A Ad<s A3 AALD
T8 W3 #AG A ZA F YA AAlSHATE
SHIE FIAE BYE AT &5 2T BAE B9E I TI=
49 Fa4d tid A NEE A 1A AALTE 3¢ BEcH AA
2] 3|ol|A A o] R 2EHTE BHAA 4T 7IeY EAF oE
tFshA RSkt Jack, Adrian®t Yoneda, 1978 Waddell. 1978: Gowitzke<t
Waddell, 1978: Gowitzke®} Waddell. 1979: Jack®} Adrian, 1979: Sakurai,
Tkegami®} Yabe, 1987: Tapley$} Barlett, 1988: Hong. 1993: Wilson, Murphy<}
Pryor., 1994: Tang, Abe, Katoh®t Ae, 1995: Elliott., Marshall®t Noffal, 1995:
Lees®t Hurley, 19%: Elliott, Marshall®t Noffal, 1996: Adrian® Cooper, 1995:
Grace, 1996: Walshe®} Wilson, 1997: &<, 1981: Bhes, 19860 QM- 1990:
o7, 1992; A - AYGXN, 1997; A1914], 1997; <H7, 1998 HFA, 1998:
A, 1998 #/g%1, 1999).
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<ABSTRACT>

Kinematic Analysis For The Efficient Teaching Of The Smash
motions Of Badminton

Kim, Ik-Sang
Major in Physical Education
The Graduate School Of Education, Cheju National University
Cheju, Korea
Supervised by Professor Ryew, Che-Cheong

The purpose of this research was to suggest the data of scientific and
quantitative learning ways so that the beginners can learn the motions of
badminton  quite easily. This research was carried out by dividing middle
school students into two groups, the skilled group and the unskilled group, on
the motions of badminton and the following conclusions was based on the result
of the kinematics comparison as well as analysis of the motions.

The subject of the research was 3 badminton players, the skilled group,
and 3 students who have ever been educated in badminton , the unskilled
group from middle school attached to a college of education of Cheju National
University.

Analysis equipments are two Model D-5100 Video Cameras, a control point,
a record and a synchronization timer. The equipments for the image analysis
and the data processes are a video digitizer , Kwon3d motion analysis system
for analysis.

¥ A thesis submitted to the Committee of the Graduate School of Education, Cheju National

University in partial fulfillment of the requirements for the degree of Master of Education

in August, 2003,
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Data process and analysis was calculated M+SD by each group and variable.
T-test was tested by using SAS(Statistic Analysis System) to verify the differences
of data variable between two groups. On the basis of the results of the analytic
process, this study deduced the following conclusions.

Firstly, The difference between two groups didn't show in time variable, as
part of the plan to reduce Timing Impairment Zone, individual swing practice
,which improves Timing and shortens the wide of swing, is required

Secondly, In terms of linear Kinematics, the displacement of a body center of
the skilled group came out greatly in every respect and in the case of the
skilled group, transition of the quantity of momentum from the body proximal
segment to distal segment should be reformed according to timing at the point
of Impact, which is the moment the badminton racket hits a shuttlecock. In the
case of the unskilled group, the connection of motions from impact moment to
follow-through should be reformed.

Thirdly, In terms of angular kinematics, angular displacement didn’t show its
difference statistically.

Angular velocity took on an aspect of being on a increase, because the
momentum of the skilled group, from proximal endpoint to distal endpoint, had
been accumulated, but the unskilled group needs to improve the order of the
momentum transmission from the proximal segment to the distal segment.

Fourthly, In terms of initial velocity and the contribution rate of the
segment, in the case of the unskilled group, how to promote the early velocity
of a shuttlecock needs to be improved and how to transmit the momentum in a
sequence of the body-the upper part-the forearm-the hand-the racket by

mobilizing the power of the power zone is required.

After considering all the analytical results, in the case of teaching the
motions of smash, when the velocity of the whole body center comes to the
greatest, the teachers need to teach that it's the moment of Impact. It's believed
to reduce the Time Impairment Zone to an minimum. Especially how to
transmit the momentum in a sequence of the body-the upper part-the
forearm-the hand-the racket with the power from the segment of the power
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zone is needed. To make this possible, It is necessary for you to need the swing
practice in good order, which matches timing and regulates the size of
anterior-posterior tilting angle of the body, so that it helps the accumulated sum
of the absolute and relative velocity of the recruited segment be transmitted to a
shuttlecock.

In addition, To generalize the results of this research , it is considered that
we should increase in numbers of the subjects who don’t have individual

variations for more accurate quantitative analysis
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