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& U (Flagstick)

& #(Hole cup)
HE & (Putting Green)

8 MOE 83
(Greenside Bunker)

EIE(Hough} ARQH Od™
B O 0l (Fairway) (Through the Green)

BOi% 0 23 (Fairway Bunker)

El(Tes)

g 1. F2x 729 F4(Golf Development and
Real Estate)

T8 ZI(Flagstick) 2F =32 7719] 23#<1 18mme] E(Hole) = 7439o] 9tk s =24 &
3 Y= HEE o]FofA glom Hojgolel = HMAE Holdlo] WAFarway Bunker), 138 F
Hol| Yx]al= HAE 12 o]= WA (Greenside Bunker)gl 3kt

%) A1 =)
Seehe SRR 7 7] ol Ws) Stk AL PE 9 GO mNE e Fo
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—
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jaic)
2
>
feici)

2 Al dagh et <GE 2>9 o] A A A

EXREE

T A= (yrs) 217 (cm) A% (kg) 73 = (yrs) 2~ 510
Y. ] M 18 166.4 545 7 65
K. H. J 17 162.8 55.9 6 65
P.J Y 17 167.4 65.4 7 67
H. M. S 17 160.2 69.1 5 67
K ] M 17 162.5 57.3 7 70
P.H ] 18 157.2 575 6 67
M=+SD 17.33£0.51 162.75+£3.80 59.95+5.87 6.33£0.81 66.33£1.03
2. MEEF

AR = sl

%HH| 2dy A Z 3| A H] 31
g xg 7 26 (Mini DV) HDR-HC7/HDV 1080i SONY 41
gAdglzay Az 055XDB MANFROTTO 471
FAAE 2mx2mx1m VISOL -
A/D sync box VSAD-101-USB-V2 VISOL 1d
LEDEZ MP-20B MATIN 370
o - VISOL 470
Motion Analysis Package
Kwon3D VISOL -

ver3.016
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AT A EE FAY FA A digk AARE AE+= Plagenhoef, Evans &
Abdelnour(1983)¢] AA=E 01838193, tAEfe]d EIEE <17 4>9F o] A4 #dH 217 9o

7154 108 Egste] o Zydg 319 ERIEE tx|elold igith A B} tix|elely
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¥ nose nose
&, chin

chin
A -.:". | L.shoulder shoulder
Ny =
N
/ X NS \ elbow
: > ¥ N L L.elbow
f’ {‘ A ] sacrum
,ﬁ \1-: ;\ L.wrist asis
. =
: ®- i
\ ! L.asis wrist
i i L.thi thi
» L.epicondyle epicondyle
hk
L.shk d
. Heel
‘:‘ L.malleolus malleolus
¢ % =2 R e

a9 4 JdABdAd I tA el A

2
X

i 3. 94 2

31 el $A

P
i
d

<A AA #HEH <A AA #HHEAH
1 R. Toe 17 L. med Epicondyle
2 R. Heel 18 L. Thigh

3 R. lat Malleolus 19 L. Asis

4 R. med Malleolus 20 R. lat Wrist

5 R. Shake 21 R. med Wrist

6 R. lat Epicondyle 22 R. lat Elbow

7 R. med Epicondyle 23 R. med Elbow

8 R. Thigh 24 R. Shoulder

9 R. Asis 25 L. lat Wrist

10 Sacrum 26 L. med Wrist

11 L. Toe 27 L. lat Elbow

12 L. Heel 28 L. med Elbow
13 L. lat Malleolus 29 L. Shoulder

14 L. med Malleolus 30 Chin

15 L. Shake 31 Nose

16 L. lat Epicondyle
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S = G’ + &' + Cit +Co
S () = 3Gt + 26t + G
S”(t) = 6Gst + 2C,
(SE W9, t= AL Gy, G, Gy, G 2ZE Al

B U-V X, Y+ XY, + X, Y,
c0s9 = ul - | V] 2 > > 5
| XX A T

2 AoEr g A cosO S x#tal 31 6 = arccos x& TSITE

B A7 <18 59 2ol 9Y 2EZA 449 oE st Fhel FATROE AAste] £33

1) 98 A oMIE : HYAEZAZ dh= T 7)) ojWlER B St}

@ Address (ADD): HE|9] §1A7} &9 Tl $1AF Afow Ay 23249 W A95 §17] d

Z=H| A,

oo
o
il
iy
W
o
o
offt
o

@ Top of backswing : (TOS) : W ~8jo] LZvjar v}~ 5t7] vlZ AHog &+

of 147} 2] AV ] B €7

-

@ Impact (IMP) : S{E|7}F Bl HEH= 3L
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@ Follow- through (FT) @ ¥|& ~E==17F 2 Aglo= sEe] 9x7F AlAle] 71 kel izl

s

2) 3" Al =8Run-up phase) : AW AERIS she st 37le] e ® eSSk

(D Backswing (ADD-TOP) : oj=ell=58] W3z 7px]e] 71t

@ Follow-through (IMP-FT) @ JHENA U4 712|e] +-7F

=

€ > >
Phase ADD-TOP TOP-IMP FT

Event  ADD TOS IMP T
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H3k QAIFA 9 #x3kE fleke] Kwon 3D(ver 3016
o] UXElo] A 232 Bz 239 18-S 33 AZaghxol &4 0014% (HHo
17131, DLT(Abdel-Aziz & Krara, 1971) 402 3249l #3125 AH=slch 9142

ol QAo ofaf WAFE wolzm QI eAE AAsH] fldte] Butterworth®] 2744 %I
(low-pass filter) & ©]-8-aF A~5FJ(6.0Hz)3}5]

HY T2 UAE|H7E &

Aol AR <

A%

2 WMol 3m 5m HY Aol
AT2] Wele] e 2km= SPSS Ver120 =135

wat719el] #F3Hnormalization) Al
o83l Hete] 7| 2T AH

S

lo
g
ri

o

2 2ERI §3E |
9l %

E
]

= gE=4

=ol% L 78] 3m HE s bm HEEAe] |
£ 78] 918l t-774(Independent Samples t-test)<

AFslon Fof FEd al (bR
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V. 97234

~

=X 9y Al 7 Hd SAFYPARES <GE 4> 9 <29 6 >3 2k FAQAREY 2 Y (frame
T 3mollA 1.49sec®9 frame)Z backswing=HollAl 0.75£0.09sec(45 frame)9} downswing 77+
0.30+0.03sec(18  frame), follow-through T7F  0.44+004sec(26 frame)o]™, 16m E2rlA+=
backswing 77+l A4 0.81+0.10sec(48 frame), downswing -7+ 0.29+0.04sec(18 frame), follow-through
T 04240.03sec(5 frame) o2 YEREA AAAQ ALAZHS #A3] & o downswing(3m 209%,
15m 20%), follow-through(3m 30%, 15m 28%), backswing(3m 50%, 15m 52%) =22 UEFSTH

F 4 7 F AQATE (9] frame, sec, %)
Phase backswing downswing follow— through *
T zZ4 9/
Event ADD TOS TOS IMP IMP 2847
frame 45 18 26 89
3m sec 0.75+0.09 0.30+0.03 0.44+0.04 1.49
% 50 20 30 100
frame 48 18 25 91
15m sec 0.81+0.10 0.29+0.04 0.42+0.03 1.52
% 52 20 28 100

NOTE: ADD(Address), TOS(Top of backswing), IMP(Impact), FT(Follow— through)
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ZX HY Al AAFTAY JA, FANEE <F Y <a¥ T 2ok AAFAYR S oW
3= backswing=HollA 3m & A] 4245+2.85cme}t 15m HENA 41.9%5+402cm & F2l3 Aoz}t
UERA] 29k downswing=H- 3m H¥ A] 41.65+2.83cm, 15m A 40.37+377cm= 2]
2to] 7} YR o™ (p<01), Impact ©] % follow-through =7H2 3m H¥dA 46.66:298me} 15m ¥
& Al 50.33+4.04dem=E 28k 2to] 7k YRS THp<.001).

AAFAAA ] 2t SHE FAEe] o] FMShE backswing FHOIA 3m W Al 6216£1.33cmt
15m HYolM= 621741.28cm= 723k Zfo]7F YEPUA] &kl downswing HS 3m HE A
62.20£1.33cm, 15m ¥|®2 6257£1.36cm= 23k &Fol7b Yo (p<06) follow-through =
3m HY F2A] 63.11+1.43cmé} 16m HE Al 64511.81em= o] & 2ko]7F YR THp<.001).

3 5. HY Al et AAFAY] R} (2l:cm)
backswing downswing follow— through
T
ADD TOS TOS IMP IMP FT
. X 42.45+2.85 41.65%2.83 46.66+2.98
m
Z 62.16£1.33 62.20+1.33 63.11+1.43
5 X 41.95+4.02 40.37+3.77 50.33+4.04
m
Z 62.17+1.28 62.57+1.36 64.51£1.81
X .085 .005 .000
p
Z 307 .046 .000

NOTE: ADD(Address), TOS(Top of backswing), IMP(Impact), FT(Follow- through).
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60

50

30

20

M-S e X/ (FHR) cm

10

67

MBS ML/ (4) cm

61

60

backswing

downswing

B E2 E3 E4
backswing downswing follow- through
1 11 n 31 41 51 61 71 81 91 101
~3m =1bm
El E2 E3 E4

follow- through

b

11

21 31

“3m —15m
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2) Putter head®] =03}

= ¥y Al putter head®] FHEE WIh= <E 6% <a¥ 3 vk 3m ¥HY A
2355426, 0Bcmysecet 15myAH-S S082+37.80my/secE F2)gh o7k UERI(p<001) downswing
Frol A 3m HEELelA 61.96::4682nysec, 15m A Al 14987+106.33cm/sec 2 Frolgh o]
7} YEREHp<00D). Impact ©1% follow-through 7<FIXE 3m FEeA 71.80450.29my'secet 15m
ol A= 14756+10045cmysec = 12fgh Zo]7F UERITHp<00D).

F 6. W9 A Putter Head®] =51 3t &) (THl:em/sec)
. backswing downswing follow— through
T ADD TOS TOS IMP IMP FT
3m Y -23.55+26.03 61.96+46.82 71.89+50.29
15m Y -50.82+37.89 149.87+106.33 147.56+100.45
p Y .000 .000 .000

NOTE: ADD(Address), TOS(Top of backswing), IMP(Impact), FT(Follow- through).

300
El E.2 E3 E4
250 -
200 -

150 -

100 -

=/ (%) em/fsec

e
=5

50 -

61 71 81 91 101

Putter head2|

backswing downswing follow- through

-150

“3m —15m

12l 8. Putter head?] & =X 3HY)
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fikd
[
&
u
offt

2 A ollEY AR BAY] ZPE9E <& T>E <I' 9>, <17 1007 2k 02%
elbow?] Zte3h= addressol A 3m ¥® Al 14454+7.02deg®} 15m HE52-& 14496+5.66deg, top of
backswingol A< 3m ¥ 1442448 52deg} 15m# B oA 1432146.04deg= 2] g+ 2o 7} LFERA]
L impactoll e 3m HEONA 1444548 07deget 15m ¥H &2 14518+578deg, ©1F follow-
throughol| 4] 3m 382 14498+805deg9} 15m ¥ 146.83+4.21deg= Fo+ HEAZ] IF 2|5k Afo]
7F YA ekokth 92 elbow?] ZHem3l= address, top of backswing, impact 52F A 213 2}
o7} vERA @i o] F follow- throughollAl 3m HEEZS 13343+816deg 15m¥HE-&
123.27+716deg = 2] 3t #Fo]7F YERFTHp<.006).

QEZ oA M3l address, top of backswing, impact 52 Al #-9]3F z}o]7} YERL}A]
29k o] = follow- throughol A 3m ¥® &2 1879+4.42deg9} 15m¥| B2 2047+546deg = 2]t
Apo]7F HERTHp<001).

A% oj7lle] HERsE address A= FoIgh Afol7F YA &89%al top of backswing®ll A=
3m ¥HH A] 1387+7.09deg9} 1om HE-> 195624 0deg= I3 2tol7F YR o (p<.06) impactel]
Me fost zpol7F YeREA] st} o]% follow- throughol A 3m HES2HS 10.28+3.24deg® 15m
HEE2 Al 17543 48deg = 217 2tol7F WERSTHp<.001).
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£7 99 A o= A % (24 deg)
They ADD TOS IMP FT
elbow(R) 144.54+7.02 144.24+8.52 144.45+8.07 144.98+8.05

r shoulder(R) 13.04+4.64 10.22+4.96 12.11+4.19 18.79+4.42
elbow(L) 136.77+15.92 140.38+11.30 138.18+10.80 133.43+8.16
shoulder(L) 11.35+4.14 13.87£7.09 10.85+5.59 10.28+3.24
elbow(R) 144.96+5.66 143.21+6.04 145.18+5.78 146.88+4.21

5 shoulder(R) 13.69+4.11 11.52+4.21 13.68+3.71 29.47+5.46
elbow(L) 136.77+15.92 140.39+13.98 135.07+12.06 123.27+7.76
shoulder(L) 11.35+4.14 19.56+4.90 9.25+4.81 17.54+3.48
elbow(R) 873 37 .803 AT
shoulder(R) 719 494 .345 .000
elbow(L) 792 998 D13 005
shoulder(L) 135 032 462 .000

NOTE: ADD(Address), TOS(Top of backswing), IMP(Impact), FT(Follow- through).
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148
El E.2 E3 E4
147 4
146 -
145 -

144 ‘% 5
R

143 -

R elbow (deg)

142

141 - backswing downswing follow- through

140 T T T T T T T T T T T T T T

1 11 21 31 41 51 61 71 81 91 101

“3m —15m

35
El E2 E3 E4

30 -

25 -

[
o

R shoulder (deg)
&

* 4 e
10 - 7o sy ety sy ey

Sy backswing downswing follow- through

0 -+ T T T T T e T T T

1 11 21 31 41 5k 61 71 81 91 101
“3m —15m

a9 9. BAEEe 4 r=Wsk(R)
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145
E1 E2 E3 E4

140

135

130 -

125 4

L elbow (deg)

120

115 1 backswing downswing . follow- through

110 T T T T T T T T T T

1 11 21 31 41 51 61 71 81 91 101

“3m —15m

25

El E2 E3 E4
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[y
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L

L shoulder (deg)

backswing downswing follow- through
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“3m —15m

29 10, A e A=wsk(L)

_35_

Collection @ jeju



ZZ WY B2 A oWlEY udAe M= <F Y <ad 11>3 2k 0EFE uyde 7
TH3E addressellA] 3m¥E Al 1257444.79deg$t 15m HEYFAolME 126.37+458deg, top of
backswing®l4 3m ¥H®- 12831+456deg®t 15m HES 131.71+380deg, impactollA= 3m HH Al
126.2544.29deg®}t 16m HBS 127.44+297deg, ©]% follow— through®llA 3m ¥HE- 12245+373deg,
15m #9Q 121.38+3.37deg 2 W5 rol3h Aol7}F HERA] efgkeh

A% a3de] WS addresselAl 3m HE® Al 12962+5.04deget 15m  HE-EA A=
132.6642.93deg, top of backswing®lA 3m ¥ 12685+518eg9t 15m H¥-S 12397+354deg,
impactoll A+ 3m ¥ A] 13040£557deg®t 15m ¥ 131.40+291deg, ©]F follow- througholl Al 3m
He2 136.004559deg, 15m FHE> 139.83+357deg= X7 23t 2tol7F UERA] 9ttt

# 8. HHY Al o[lEY J1¢de] Zhi e (Z$l:deg)
T ADD TOS IMP FT
5 hip(R) 125.74+4.79 128.31+4.55 126.25+4.29 122.45+3.73
m
hip(L) 129.62+5.04 126.85+5.18 130.40+5.57 136.00+5.59
5 hip(R) 126.37+4.58 131.71+3.80 127.44+2.97 121.38+3.37
m
hip(L) 132.65+2.93 123.97+3.54 131.40+2.91 139.83+3.57
hip(R) 746 .060 438 A70
p
hip(L) .086 126 588 058

NOTE: ADD(Address), TOS(Top of backswing), IMP(Impact), FT(Follow- through).
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115 e T T T T T T T T T T T

1 11 21 31
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addressolA 3m ¥ A] 34693+501deg®} 15m HHEA M= 34868+63deg, top of backswing®lA 3m
He-e 350.27+3.01deg®} 15m HE-S 351.17+3.07deg, impactell A= 3m ¥ A] 347.68+2.71deg®} 15m
HEL 34944+4.03deg, ©]% follow- througholA 3m B %2HS 34546+351deg, 15m HEF4S
B TT+7 Mdeg® B o] 2fol7} YehtA] it

Zx Ay A FA9 F9-7H7 address, top of backswing, impactol A= gk 2o]7F YERA|

2okl follow-througholl A= 3m H® A] 319.85+385deg®t 156m HE-E 31372+4.65deg® 9] 2+ A}o]
LR THP<0L).

N

£9. 99 A o[IEN BAo) 4% 2 3977 (G- deg)
T ADD TOS IMP FT
3m FR angle 346.93+5.01 350.27+3.01 347.68+2.71 345.46+3.51
LR angle 321.51+4.11 324.67+3.86 323.02+3.97 319.85+3.85
15m FR angle 348.68+68 351.17+3.07 349.44+4.03 348.77+7.44
LR angle 321.45%4.30 326.80+3.72 321.76+3.26 313.72+4.65
FR angle 348 431 225 A77
b LR angle 972 183 397 002

NOTE: ADD(Address), TOS(Top of backswing), IMP(Impact), FT(Follow- through).

FR angle: Front-Rear angle, LR angle: Left-right angle.
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& Qs 297 30-200m A A ol ZRA GoR HFIR 919 & sl 24 st} sz
|2 AdsiA HY o]& HYEaAl o)A AoR Bl i B HuFgow ITHAEE Y3}
A s, &S] o} el = 2 Holle i AEoR qls) o ZA AR nE & HPS
sfopet sk 497k leh webd] & ATelAE 3m, 16m A g £F8A $AE B 950l
WY el B ARE AFetaat shod HAo] glow, & Ayl tid wel vt 2tk

HY2ERAE 727t S7F web £8ARo] ZojAle FHE HolFal gl dm¥wAe
oA 1.49sec, 15mIABF AT A= 152secE 15mIH A ] F2to] 03sec Y 71 AJ7HE 285k 3o
2 Yeton 3m, 15m H8AE % backswing> follow through> downswing®] Al7F <02 e}
stk

B oA downswing®] AR 7P A yERE AL 3meb 156me HEA e Agle]
downswing =HolA+= HY A7t Z718k) wie} £25 w27 soF dthi= Mann(1989)2] H.aleh
AR Yebton AQAI7HS W2 2w impact ©] & follow through =2 backswing H.t}
10-30% A% FHF=9 ol A7t AA fFAshs Zlo] &olv &5 I8 AEES WA ¥ ¢
42l Holglal & Pelz(2000)2] Raleke AR HERd T

backswing HE A3 FZolHA  downswings SEEHAl s fl3k FH WA=

backswingo] #-=7 =9 QlAle] o] Hom Fol7] Mol T2t HASHA Ho impact

o] Aopxivk= BHI(200008] A= backswinge] 7Hd 27 VRt & Ate Akl YR
o] & 15m H¥ 7| follow through =HolA 3m HEEZe] 2QA7F B} 0.02sec 2| YEht
AL =28 AL g3 9E Wy 2ERAES slo] & e X7] Y3 Ao Algdrt

2AE, 243KH201000] 5m HABAZANAE Eet HYAZHS A A 929 073sec, Thes

94 030sec, ZFETF 050Fsec® ofal Uthe Hael 220049 5m HEAT A WA
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0.60sec, The29 0.30sec, BEATF 048seco|Athal she= ARHE HERHsE £ AFAReE fAls)
Al Hebstt). o5 F88 £ o backswing WA= FHITAIRA HEAQ] HES S8 XS &
25 astolof 8 downswing =2 72le] St whet ARk Fo] £E5 F7F A71AL impact
o]% follow through =% backswing = HT}E A7te] ZAojx)= wkE BldlsiA  follow through=

WA fAske Aol 9] 43ES £+ 9

rlr

Z719 Aoz Joker)

AT AR web S0l o]AL AL A Sl Fol slom
ek,

= A7elA 3m HEA M AT 2 wAY Bk 15m HG e Aol 29 52 Mt
downswing =793} impact ©] ¥ follow through =4 © ZA 2]k 2Jo](p<01, p<0D)E Ho|
3 9t} 15m HYEA A AlAFA Y] 2 olswsyt vl AA UERd 21 putter head®] £E&
0171 $13l] backswing ¥ T7Fe] AEE AA sl A7} EAs= Al backswing top %2
AT 0] o] sstTh impact o] Fol% 3m ¥HO FAEL 1om HEE2] #9937} backswing

il
oft
r o
r
Y
_\—|;_11
v
=
bz
b

ol Ao ¥} downswing?] =2 Q18] FATA o]%F°] putter head WO o A7 o]Fs}
= o= dudr ol#d Avk= 19%9)9] =X Ay F2o] gt 25984 891S 43
Aol A ke AAF F3E weke] FoAS Az, o]l HE Al A skeiA = g

AAFA ] 2 W= 15m HE F2o] downswing = H 3} follow through =l 3m H¥-&%
RO} AAFAY Wst o8 AA frolgh kol (p<05, p<001)7F YEFITE 3m HEE2e] A9
AA ZFEE S R s HE Al 4 ol sHEt glv Ao® s 15m HY 549
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78-F backswing topo] oA AlAS] FAlo] =obXint o]% 3m HE I 15m HEYL AAFTHY =
o152 A 4819 impactdle 22 HolFa ¢lom follow through =THolAE 15m H¥52to]
n

T ek ol HEAZA 15m #Eo] 3m HYE

=
2
ofN
o>
Ao
Y
—o
o
3
1o
é
-
g
73
=h
®
1o
[
&
y
to,
N
—o
N
>,
o
frt
1o
T
toty
ftl
o
&
)
=i
i)
2,
o

X
o2
oo
o
i
=k
oy
e
>
—
£ =
e
tlo
o
o
2,
AN}
o
)
ASh
N,
O,
bz
=
rlr
=Y,
o,
N
i
1
1
[-'O
Ukl

571 7kl e, 3m HEEAED 15m HYEAo] backswing = HY} downswing=H o] %
follow through B A d FA F2Jg 2}o](p<00D)E HePREH, + A8 3m, 15m HE &2}
55 backswing ©]% downswing 913k A3Hoz £E7F 0 m/sell 7T downswing =€) 3m

HeF2te] 49 AT 5020049 ATolME putters] £=7F 057+04m/sec} follow through =9
& 063:00dny/sec 2 Bt & A2 £55 9 wEA sk 0w yesth 94ig
(2010)9] AFelAE 2m FHEERe] A 1999:43%m/sec® B3k 9lo), ImAe] e v B3}

© 149.87+106.33cmy/secE B AE] 3m HEF2] 7F 61.96246.82cny/secE YERSEAL impact™ 15m
HYT2e] A Hodes 28726cm/sec® HABAE 3m HEYE2] 79 13646£2668cm/secd] &%
S Hola slof ¥y A7k F7hell ukeh putter head®] £ F7lsks Aoz Algdrh E3 3m
HE 2o A impact $°l| follow through = UF--7tel| A 138.27+22.60cmy/sec7HA £57} S7Fskal

s ol ~E2aY HY292 3 9 .

L)

rlr

Ao W
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922 clbows] ZEMaRs s YAt 1mAIALNN FAHOE FoIR Aol HolA sk

= Zo® wusta gtk Pelz(2000)E £3F TS 1A oS 9FE A9S s Aow wast
Aol A SmH B A2 15mHAB A4 9] address RIAHA ©] ¥ 3m

FAE HY S ol ATt Fol AwWst A YERA ¥9ta 15mAEle] H®E putter

head®] ol571e|7F A7) wjitel] Zh=dsly} 21 14321deg7tA] E3 HAF A= deg mol,

3mHEE2 T} elbow]

om l
%0,

o

N

=

T

rie

o

Y

N,
!
re
toke
N
Fre)
o
W
i
,
N
)
g
sy

o,
)
v
to,
BE
s
om
_Ell_z
rir
o,
=
ut
e
of

T PR Way A71E Aol sk A oR

o2z ofe Zuwsl= 3mHYEY SmHE S addressTHYE] impactZHAE )
Aol VA AL finisholl M= A4 08 o3k Ako]E HAITh impact 7 F Ag 1P 4=
H3l7E FARBHA o] FoIA] 1 9l finishs 2t Al 3m¥ ¥ 52to] 15m HHF2H 668deg B A
et 1419, 248201002 Aol M= SmAZCA impacte} finish S2He] Aol 814degB =
finish7} o 2A ®arstal glof vlset 23E HojFal Slvk 3m ¥® 719 B4 15m #® A7t
1063deg T ZA UERTE ole & W] o <ls) QEE o7t 9% ol nsf Zte] wWs}
7} 9E Aeg AlgEH HElR(2004) ] follow-through= el ] o7l HAMAEE &= HEd} & ¥
"ol M fref gk Apol7h vkl g Haeh dx|gta vk 3mAgelM R QX o7zt Zhe] W}
t] 34 el 5mARE o FdET o 34 JehE o] backswing 77H} downswing T
e ekl whe kS b= Wb} 9lal follow-through 77 o] WS FA)8b7] Y8 9%
ol7he] 3ol s vEhh= Al

A& elbowe] Z=3k= 3m o} 15m Y729 finishg2oH EAH o2 o3 Aole Bl
l, Pelz(200009] Bie] eJapd HHEAE opldd F=E et olFoAL UsE =
follow-through=rde 4] 3m ¥& &2ttt 15m ¥ 52 A7y 47] o] == sk 202 Als
dok 7t e R B backswing (RS 3mAZ S 1omAZ A elbow?] 43 &= s2ko] frAls)

-

f
[4£‘

vkl

o

G
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Al YEREL, downswing TH7H> SmAE BT 15mAE]7F 31ldeg AE elbowZ =5 F3 d4¢] impact
£ dhe FElE HA ol bmyiRE ] 99 2ERAS 8 %] 918 impact® E W elbow?]
7tE =3 A7lE AR Al olddt A3E & W 9% dbowd] W & & WekoR

HUls A8 Ado] 9l AoE Algdth

HaL Qlol, H" Al HHE AeE AHow Fdsty] S8 o] FolA= A o® Kalstal girk
Tl 92 7= 3m HHEZ 15m HE-52 A backswing topd} finisholl Al BA4 o2 f2]3t
Zol7k vhebsts=d], 3m 72lst 15m Aol vehd Avk= s"qdried] ue wste] Ajolz

¥, finishell 49| follow-through7} Zods= oj7fe] Af-af &2¢eo] 714 L&z 1 7lgox
e B, 20079k FARSHAl WERaL glo Eof Waks B71919 finishell A oj7)e] -3t

m
backswing top&2tell A 15m¥|®&2te] 34deg® o 2 Z4LRsE Uehtal glom 9% aadd
3SmALE22} 15mAY 2 Al ZHesF 23 o FEHE Hol

1
AAGeE & Q=g Fol7] s shlE wAATIAL o7l Bl

Aglell W2 HyE2 Al A AFA7Re 3mAge} 15mARIME BAKSR ol zfelrt
AAA T addressoll A= 1.70deg A= 3m HEFA o] B W47 AAE Hela =], o= ezl
S2007)8] AgolM BH 2 P AL F H"o] & WY Hoh ¢ Y& o0& Bkl gl
3m 9} 16m9] HBAF 249 Mot JFS F= A 0® ARHY, AEHAO0® impact7H] =W
3t glo] HHsh= AL HAE Aol ek ejof vis WsF 2 AdE yepdtial Baska
(HAR 5, 0295 A dXsh= Aoz AtA) follow-through=dol A= 3m HE52H¢] 15m
HeE24Eet  follow-through”g)7F ol finishs & o A4z A4S Holnw 1GmAdE
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follow-throughAg]7} 2¢] Z1=W3l= impact®e] AHAE FA5HL J=d o= impact$ol| £-2] W
&S 17] 95t impact™ head wpS WABE AR AT FAO] WFAELE HY o
nAE go] WX ¥ oz guue @ A9t o|FAa YA ¢AYE B AT Ay
follow-through=rHoll A EA4]2] A5 Ztewste $Q3 @9lolg} Algy

sA9 A4 ImH"EADY} smH"E AT NA finishol AR F-23k zpo]7t YepgTh kA%
backswing topdl A FAACR fFogt Atol= fIAIN 3mARI T 15mAE7F 213degdE A
747 A4S Holal d=w, backswing 71E]ll 1o} A WAL SR T oj7fe} kel
o] gl Zloz gekerh ojgjet Anl= WeR(2007)2] el Al backswing?] A7t AAAFE of
o] slxlo] AM = HHEG & HYAA o7 AR WS} Avkal g A9 dAJst
7 S(2002)2 HEE Aol Fle] 24 o s Fo] F FAHUE A2 FAY] HHS A
Atk ol dXsh=s Aoz AlsHch o  finishollA 9747t Aol= 3m¥® F2HL; 15m
HY 4] ZERs) 6.13deg= AA UeREdl, ol WEIZI2007)2 follow-through?} Ao Z 4=
oAA e F2Qde]l AABRZ follow-through T 7]&oiA| 2 the A9 IAIeka, impact o =2
AP ES 171908 finishe] of7jerde] A% s)dsls Aoz ddenh we@o07)e] A 39
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B A7t dAnsshn 3244 698 o oz A ne 9 sz g o5
A 3 R4 Siste] 4rhel olilEsh 3le] Fho sl 339 GARAES AN, ¥4

1) % 59 Az el 2040 5me] Y FAo] 3me] 3Y FAuT 20408 6 A o

Ao Ve,

2) = ' FZ A AAFAHY o5 15m HEYE A0l 3m HE F2ET downswing = H 3 follow
through=rHellA 2ol ests o A ke Ao® el A4 F4¥shs 3m H¥s4t
Bt} 15m HEYE2o] downswing=H¥} follow through =THolA AAFA L o]5S o =/ a4+ A
S & LRt

3) Putter head®] £5=¥3R= 3m H®E2 B}l 15me| H®E2 Al backswing oA o w27
ke Ao® YRt o] & downswing 5HI} follow through =A% 156m HE5%¢] 3m ¥H
SAHT} putter head®] $55 Y wWEA st FEE YERTL

4) dAWEe] ZtEstl M @ 8% ARl 0 BE opl¥EL address HH impact 7H A O
frefeh Aol HERA AR 15m ¥ " s2ko] 3m #®E2E T follow through =HellA B A4
3= AME UeRich

5 9% ARl ZALWalE impact 7H4 EAX R 23k 2jo]7} Ve @A follow through

TN 15m HYE2e] 3m HY AR ¥ Z3ele ARAZF e, 9%o)7l= Impactet
follow through %2+ A] 15m HE %3] 3m HeEE2ut} o] A-E A4S vepih
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<Abstract>

A Comparative Kinematic Analysis of Putting Motions According to the

Distances to Hole cup Resulted by Putting Shots of Female Golfers
Ko, Myung-Sik

Physical Education Major

Graduate School of Education, Jeju National University, Jeju, Korea
(Supervised by professor Ryew, Che-Chung)

This study was to analyse the effective putting skills and get the data about kinematic variables
needed for golfers by conparing the putting shots of each 3 nmeters and 15 nmeters, which both
successful and failed putting shots to the pin in putting green respectively. Putting shots of 6 high
school girl golfers, who participated in the 2011 year national junior golf game hosted by the
govermor of Jeju island province in Korea were experimented using 3D cinematography method.
Analysed kinematic variables consisted of average elapsed times by each phase, the change of
anterior & posterior tilting angle of trunk, putter head speeds, elbow & shoulder joint angles, hip
joint angles and the tilting angle of forward/backward and left/right laterally of trunk. For the test
of skill features and differences, I adopted the independent t-test by the statistical program SPSS2.0
and the significant level(p<(05). The results of the above were as follows;

1. The elapsed average time periods by phases

The elapsed time of 15 meters putting showed longer than those of 3 meters on average.

2. The COG linear variables by phases
During golf putting motions, the left /right laterally of trunk position changes of 15 meters

putting are larger than those of 3 meters putting on average during both downswing and
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follow-through phases. Vertical body displacements in 15 meters putting are also larger than those
of 3 meters putting. The putter head speeds of 15 meters putting are faster than those of 3 meters
during back-swing. And also during downswing and follow through phases, the speeds of 15

meters putting are faster than those of 3 meters.
3. Angular kinematic variables by phases

1) The changes of elbow and shoulder joint angles

In right elbow and shoulder joint, the changes of the two putting did not show significant
difference statistically from address to impact phases. But in follow-through phases, the joint angles
of 15 meters putting motions are more extended than those of 3 meters.

And the case of left elbow did not show significant difference statistically from address to impact
phases. But left elbow was more flexed in 15 meters putting in follow through phases. And left

shoulder are more extended in 15 meters putting than those of 3 meter putting.

2) The changes of hip joint angles
The changes of left and right hip joint angles are not different statistically between two putting
motions. But in impact motions of 15 meters putting downswing phases, right joint was more

spreaded. And left hip joint was more bended in 15 meters putting.

3) The forward/back/left/right tilting angles of trunk

In forward/back angles of trunk, I can't find statistically significant differences between two
puttings in all phases. But in follow thorough phases, forward trunk angles of 3 meters putting
motions were larger than those of 15 meters putting motions.

In left/right angles of trunk, 15 meters putting motions are tilted to leftward compared to 3meters
putting in impact phase moment, and 15 meters putting motions are tilted to rightward compared to

3meters putting in follow through phase.
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4. Conclusion & suggestion

By summarizing the results of this study, right elbow is used to control the length of putt
backswing arc according to the distances to hole cup, and left elbow is used to control the
destination point of the balls. I think that the smaller changes of arm’'s angles can make good
results.

About forward/backward angles of trunk in follow through phases, I find out that the golfers in
3 meters putting slightly flexed the trunk slightly to see the rolling direction of balls for shorter
putting swing arc. In 15 meters putting motions, the golfers flexed the upper body more deeply to
see the rolling direction of balls after impact immediately for longer putting swing arc.

In 3 meters putting, the acceleration of putter head speeds in some part from the start in follow
through phases was resulted from the golfer’s stroke-type putt swing. And in 15 meters putting,

the golfers play tap-type putt swing to reduce the ball speeds immediately after impact.
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