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Abstract : The purpose of this study was to analyze correlation between kinematic variables and
ground slope perception ability during golf putting. 16 collegiate golfers were participated. To collect
and analyze the kinematic data of putter head, SAMPutt lab was used(70 Hz). It was performed
Pearson’s correlation analysis using SPSS. The level of significance was at .05. As a results, right was
correlated with backswing in flat. Toe—up was correlated with follow—through and left was correlated
with aim, backswing, impact, follow—through, and loft in slice 1° . Toe-down was correlated with
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. Toe—up was correlated with follow—through in hook 2° . In

conclusion, it is important to improve the putting stroke through repetitive ground slope perception

training.
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Table 1. Characteristics of participants (M=SD)
Age(yrs) Weight(kg) Height(cm) Carrier(yrs) Handicap
22.5+2.29 72.06+9.53 174.31+5.44 6.06+4.81 6.06+4.81
Fig. 1. Ground slope perception test & putting test.
2.2, MYHR} Hy A ot A o] s
H e Zojst dARgAAEL BAMIRE putting platform& ©]-&35F¥ thlength: 3 m 77
&) oF 1087 AEH AL At AW 7 cm, width: 1 m 60 cm, height: 46 cm,
AL QASEe ZAshr|o] oA ATLAAE torque: 7.2 Nm, velocity: 2000 r/min, angle:

o 244 yEB A
W57 7)ol WaH
BOSE, USA)Z Sttf&

FAIGH] ol kol=
3| =Z(Quietcomfort 35,

Agoiqct. ATHIAE

o A AAE QA5 tilting  platform
(length: 1 m 10 cm, width: 1 m 40 cm, heght:
63 cm, torque: 7.2 Nm, rotation velocity:
2000 r/min, angle: 0° ~3° , direction: forward,
backward, right, left)& ©]-8-slo] ZH435tct.

AW AAE QA5 HAR= tilting platform
of gt Jlgoln AWE P Astel 7]
=07 WS wEe Aoz AdPsiouch. Ad

T

° 05, 1°, 1.5°, 2° Tz
A2 Axsigon), WaEE soM s
oh A3t AW BAREE RS B9
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et

oz 7|80 WS toe—down, AA7F TR
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y el oier AW A QIXEE A
toe~down=  Hd  1.00°, toe—up> Hat
0.87° , lefrs B 0.64° , TT rights B
1.07° 2 yeigth v BF F left x5Ol
7V =2 Aeg yehgoew, Hth= right Q1%]
Y2 Mg W AeR yET

Flat ®¥ A] ¥Ast= 2584 #1a 2]H
A 12158 7F A Ads o &
thH(Table 3).

Toe-down, toe—up, ]I left A|H FHA=
2582 oy Al TS DEH e 5
sk wHQIFke]  AEAZE UehdA] ST
Right 2| AL QIAEH-2 o|EF A A FE
SI=9] aim ®Q1FMe] AFA AOEAZE UEhge
W(r=.547, p=.028), 1 g9 554 FIte]
ATPA= VERER] ot

Slice 1° #9g A] #Ast= 5
AW BAE 1] 58 7t AHEA=
TH(Table 4).

Toe-down AW ZHAZ QIA5HS BE 5
1 S W o) B et o2 | g R 5 8 S 1) g
Toe-up A ZAE QA FEL2 JLYE o] F
Zrel follow—through Al e =9 34 Zw
eto] ATIAZE et o v (=572, p=.021), 1
dro] |Helwe] AT YehbA]l gttt Left
ZH AAE QIAEHE aim¥te] AZA AT
(r=.658, p=.006), backswing A] WE I|AZLE
oto] & APPA(r=.567, p=.022), & UHE
Ale] oE] FHzteete] A A (=773,
p=.000), follow—through A] ¥ 3HZtLe}o]
43 ATIA (=545, p=.029), & UHE A
loft Ztmeto] A& AAaA (r=.539, p=.031)7}t
et oy, spotte] AAlE UERA] 9%k
o} Right AW FAAE A8 HE 5
2 JHRITte] AT YehA] gkottt

2

3 Za W na Slice 2 WY Al WASH 250t A
AW AAE A7 59 7 ATAE e 2
ATgArEe] o el gt B3 AW g THTable S
A% QA5 Ee b} 2oH(Table 2).
Table 2. Average of ground slope perception ability Unit: deg
Toe—-down Toe—up Left Right
1.00+0.39 0.87+0.51 0.6410.20 1.07+£0.32
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Table 3. Correlation of kinematic variables and ground slope perception ability

Ground Slope Perception Ability

Slope Variable Toe—down Toe—up Left Right
r P r P r P r P
Aim 257 336 =368 161 .060 .826 547 .028
Sijicrlfg -.310 243 -.085 153 175 516 -.121 .656
Flat Impact -268 317 121 .655 .248 355 -269 314
TFh‘féZVth -005 984 324 221 -276 301  .160  .553
Loft -.056 .836 -.300 .259 157 562 .094 730
Spot -.139 .607 -.306 .249 425 101 -.129 .635

“significant difference at p<.05

Table 4. Correlation of kinematic variables and ground slope perception ability

Ground Slope Perception Ability

Slope Variable Toe—down Toe—up Left Right
r p r p r P r P
Aim 076 .780 .188 485 658" .006 139 .609
Back -304 252 109 688 5677 022 -.164 543
Swing
. Impact ~ -.090 .741 276 301 .773"° 000 -.121  .656
Slice 1 Fol
orow 083 759 572 021 5455 029 155 567
Through
Loft 088 745 -126 642 5397 031 -.125  .643
Spot 030 911  -282 290 400 125 -.389  .136

“significant difference at p<.05, "significant difference at p<{.01

Table 5. Correlation of kinematic variables and ground slope perception ability

Ground Slope Perception Ability

Slope Variable Toe—down Toe—up Left Right
r p r p r P r P
Aim -582° 018 -230 392 052  .847 -.173  .523
Back -612° 012 -098 718 100 713  -.340  .198
Swing
. Impact  -.629" 009 -.043 875  .103 704 -383 144
Slice 2 Foll
OUOW  _ o4 471 173 521 134 619 -046  .866
Through
Loft -114 673 -314 237 374 154 -345 191
Spot 207 442 126 641 323 222 088  .745

“significant difference at p<.05, " significant difference at p<.01
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Table 6. Correlation of kinematic variables and ground slope perception ability

Ground Slope Perception Ability

Slope Variable Toe-down Toe—up Left Right
r P r P r P r P
Aim 179 .506 -.374 153 -.156 565 .078 175
Sl?/jicrlfg -.152 574 -.266 319 -.007 .980 -.148 .585
. Impact .003 991 -.112 .679 -.114 674 -.188 485
Hook 1
Pollow =49y 736 125 644 -301 135 062 821
Through
Loft 165 .543 -.365 164 231 .390 —.245 .360
Spot .069 .800 .005 .984 319 229 =177 Sl
Table 7. Correlation of kinematic variables and ground slope perception ability
Ground Slope Perception Ability
Slope Variable Toe—down Toe—up Left Right
r P r P r P r P
Aim -.375 153 211 434 -.137 613 .064 .815
Back -461 072 104 701 017 951 -.181 502
Swing
. Impact —-.445 .084 321 225 -.104 702 —-.244 .363
Hook 2
Follow * 340 197 508" 044 -2 273 065 8l
Through
Loft -.130 .630 -.030 911 072 .790 -.235 .380
Spot .045 .868 -.168 533 172 525 -.246 .358
“significant difference at p<.05
Toe—down Z|H ZAE Q1252 aim¥e] # Hook 2° #¥ Al @At 25°H4 Wl A
A APIHA (r=-.582, p=.018), backswing A] T W AAE 017 B8 7+ AriaAE oeat gt
g sl=o] sjzmere] A A (r=-.612, (Table 7).
p=.012), impact Al HE d|=9] A7} Toe—down AW AL QIX]582 HE &F
BA AEHA (r=-.629, p=.009)7F YERFOL, gk wQlFte]l AEEAZE dEhA] g%k

follow—through, loft, spotio] AYFTA+= Let
U] ekttt Toe—up, left, 1830 right A 7
At Q1R 5E2 BE 25eh HQlvte] Akt
A7d e Ftet
Hook 1° m¥ A] TAst= &
2 AAE Q17 58 Tt AAEEA
HTable 6).
= AW AAE
= HH =9
LrERLA] ekeket.

1

Toe—up AW AAE 212]5H-L2 follow-through
Al ISt HE =9 ldztEete] AFA A
A7 YeRE o (=508, p=.044), 1 HF<]
552 Welke] ATTAZE yehA] otk
toleft®} right W AAE 1AL 2E
SH2] RRITO] A AIZE UERR] gt
AFE tilting platforme ©]-83dte] XM ZHAL
JAFEe Aot et AW BAE £
o] 7FsSt putting platform@ollAd mHEg A] &
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