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HEENRBLZ BN - )75 AR RUBEEGRSHE RS EE (L1434 )  HER
—SRARMEBRER S B - BRI R 2S5 & (Doppler radar; 20KHz) » DAFHHUE &
TRAT BUFRR R 28 - T8RRI & H IS USGA ZBE Il =(H4H » il Rsmire
4H (high-handicap, HH) ~ H* Z%E4[ (mid-handicap, MH) ~ B{KZ 254 (low-handicap,
LH) o 455t 7774 B8 1A AN B IR T 28 S ¥ 57 M7 (one-way analysis of variance, one-way
ANOVA) - il F Scheffé JEFIRELEL - 455 1+ BURSAHAITEBAEREEREA 2803 - (REHE
SHIPBRRBUR TR R B - =R RGN R BB AR (A i - (R S 7
EGH R BR A 1 B AR e E R 5 0 R I ARG B AR TR (B A R L - 455 ¢
Kb FestimsEer S BB AR R AR DA IIEERE f 22 A ER AR E R AR EE
BRIEEARRY - 5 2 R AR BB S @R MR - I Al [ R e -
R BB SR G —SRIERY D PSR ITX - A4 MY SR RS AR
HA SR e -
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BRER LR REE

= K

= B R BR BB o 2 BB R I (R
A - (=EEpEREE XAE FBE B - BB
e Tt F R ZEI%K (green in regulation, GIR) °
—SEARIRERT AR PV BE B - iR
K~ K5 5 B (coefficient of restitution,
COR) £z = B 1% | W JE 8% &t 2 &x £ 1k
( FBZSE - BEHE - (T4EEE - 2014) > A DA
PE B & £ F TR (Penner, 2002) © {5 K iH
M2 o BRI RES (course strategy) #Ef%
% ETUR SRR B % B 4 (Broadie,
2012) - Broadie (2012) #f #2003 ~ 2010
£ PGA RKAEFEETF - it g 1%
e - {lLZk (Tiger Woods) T & HY 7317 - 58
MR E MR (long game) HYFELlT -
EIRH SR FIFEZS (strokes gained) /57
+2.08 12 > U RFEHE N REFEILFS
BEF PO 8 R

6 5 A6 B Y009 251 53 47 LAY
Z< I (sport performance) ~ i £k F I (driving
performance) B ZEIH (putting performance)
B ¥ - Hellstrom (2009) $1 3% 2 5 52 B B Bk
FI A o3 Ko V- 3945 B R B (average driving
distance) B |- B 7 X (fairway in regulation,
FIR) = 3 75 W 5% 788 5 5 i 815 A AE B AHF
FEEOR (BF T M~ AR SO AR HE FE
2006 ; Alexander & Kern, 2005) > {£ &b
o e B A% < ) Ry IE [ AH R ST B 1S B
222 F (2014) $ ¥ 2010 4 3 B Ladies
Professional Golf Association (LPGA) %L
TEFHFTREE > HERHBIEELERE
B~ EEGER - BRI BGEHERREY (total
putting) °

Fradkin, Sherman, and Finch (2004)
ST SR SRR B I ST IR IR - (R EEE
HEPRA T KA = B AERERE (r = -0.95, p <
001) - 4 EK A N5 GPS BEREE &
[ Game Golf st #UIREUR » FEVUEA[E
SEERTCAT4HAE - (KB (=B S PAT)
EAfiy 7 Bhal (286 28 DLE ) AU R RS
PHHE 7 Al By 228.6 m B 161.8 m » {58
Ryt KSF B2 B pEEE A = SRR (Beall,
2017) »

EJim B RKAE S EA S RS
fY B B 5% {2 %4 55 (The Royal and Ancient
Golf Club of St Andrew, R&A) i 3 [5] /Y
E B 5 @ £ BF 7, & (United States Golf
Association, USGA) T 78 15 48 &5 e s &
1 EEEERE ~ MR BN+ - I BR BLERAR
Z COR ~ BRIR & EHE ot M - BKARM
#iFE 2008 4F 1 H 1 HIEEFRH COR FHFE
0.830 » J% ' {H( B ] (characteristics time,
CT) #y257 ps» B Gso BiZBEIEHE - R
il 2 5 (collision theory) - B 7 iH /4
(spin loft) B/ NIVEEERRCRE A 5 > Blm{E
%7 1.5 (Jorgensen, 1999) » 2 HF —5K
PRERPCR IR E -

Jorgensen (1999) #Y D *F [ (D-plane)
DL 3 4 72 ] filg RE BR AT 2 B B o8 8 TRAT B B
Z FRYsE - D I E £ R BREK I [ AR BH BLAR
HZ B el © — ~ FREEJTE (club
direction) £ 5 58 % 1% (club path) B4 82
4 /& (attack angle) 5 — ~ 5 [ 7] & (face
orientation) £y ¥ ER {f /5 (dynamic loft) Ei
FREIASE (face angle) » D “PEAYIEIA T A
ERFHECHSEL R A - HAER



FEtE HAEAY /R > IR E AR B RS A e 1
HEEAGE  WEAEERREHFHER
P AR > SERET (HE ) - EER
Folal B (RZE) - D PHEEVIFH [ EBREE
A R BERBEE 2 R I A (loft) BB
JEZIMEAE » —SRARREA R > B
YRR A/ NS A ERAR © AR A R R R
W [T AR T A S H AR AR K P A T - BE
FEHRELEE  WEEAEERGE - &5
PLE D PrEfy SR - — AT R ERCRE
RSB CHEHELGE - EENEAE
PEERRAE LS8 E A EREE
#h (L (spin axis) °

= R EKARF AW COR - A~ &
[EELE B S H g B ERT - FIRBIK
SRR EA S 2 EHEAREE
J& (swing plane) H#E[fj g2 24 EIHHAR Rl -
W—5E RAFEHY COR iz K~ HAR/N - &
B R BEERKSE - RBEERTH
af > e R FRAT PE B (R A [F] A7 55 2R 1 & A o8
78 IR 77 % £ {b (trajectory optimizer) » DL
B ~ Y ER AL (launch angle) ~ BR 1% fiE
(backspin) Eil58 78 1T = & (height) 2
HETREELEE » S B R EKERRTT (swing
technique) DAl & 72 PH #fE B 5 (=) 22 1) F F5

-

AR EIR AR 7 2 LA
TCEBET (FFenfS ~ B058E > 2014 5 KAk »
SR8 ~ ARPEEE - FF5A% 0 2013 5 Broadie,
2012; Ringhof et al., 2015) ~ 4551347 ( 5 8%
15~ B35 > 2014 5 BT M % A > 2006 ;
Alexander & Kern, 2005) ~HS5E 1T ( BFHLE -
ok 2 1% > 2008 ; Keogh et al., 2009; Myers et

Bk  BRBRISE T 17

al., 2008; Sell, Tsai, Smoliga, Myers, & Lephart,
2007) » K EEa=E R0 (Smoliga, Myers, Jolly,
Sell, & Lephart, 2006) % ¥ - = A RF5E H &E
D)5 E 2 & B Bk 21 (Fradkin et al., 2004) #
RUHERTSE > 53t D FH 22
( BRSZHE ~ AFZE ~ MREJR - 2005 5 Smoliga
et al., 2006) - X LEEEEREHTE R K E
REHE G RESHEHETRESH
ZIRNEes B R fELLE R EHE
TRAT BLE AR R AR ST &/ -

AT H B By $1 3 & B R CE R 2
BLE R LR b 2 B TR A T B AR Rl 2
af o RtFTiREEE AR S HE AL E
£ A BR 58 78 TR AT B AR R i BLE B R A

al > Jiik
PR

AW FE G2 R T = B R BRCE BR B AT
F o AELEE R E O — SRR R EK
F o AETIBREE FIE— S AR B BR O B3
(#£50r) & (V= 143) #1757 - 4HHILL
=il th & Ak 48 FH USGA = BL B TrackMan
(2014) Fifa ¥ > =B A © (K A=RE
40 (low-handicap, LH ; n = 54 » #8E 1 0 ~
955 1172.1+6.6cm > §8EE 1 73.9+7.6
kg fEH5 0459 + 10.9 1% 5 35.97%) -
fr7=8E2H (mid-handicap, MH ; n = 45 » #
HE110~19> B 511712 +£52cm > #&
B 0794 +58 kg s 483 £ 5.8 5% 0
5 32.37%) - B 5 7= L 4H (high-handicap,
HH; n=44> Z8:20~36 > 55 172.7
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+4.8cm s BEE 774+ 7.1 kg » AL 42.1
+93 5% 0 15 31.65%) ¢

= WL ER

2ok R S AR E B
B FE HEY - EREZelBERER > tE
B HEEER o AR IRIE RS ROE
S RIEIRLIE DT ) (target line) BHEE AR
BEPRE (0.9 m x 0.9 m) » GRESIRELHEZ
& 2.4 mo WESERHAG AT BB EHH R
BB ERZETHBEITE > 1
1 o B sth 3 Ry 2= BUAE B A0 = i R
RGH S — A UREREEE L - AbTseiE
2R R A By % R AL B R ~ BRIE 2R ST
Ui 2 —RESR [ EmNEE - AR
ERIRHBGHERER 363 m > G ZHl#E
PHEKRTHE S KR EE 10 J3 3

=~ WRTH

ABFE(E Y GE E TRAT e e et Ry 2%
185 # (Doppler radar) ~ Trackman GOLF
PRO 3e = 4} [t (20 KHz) (TrackMan A/S,
Vedbzk, Denmark) - 5 75 5 1 (< I = f %
o 7 FH AR 2225 E (Betzler, Monk, Wallace,
& Otto, 2012; Ringhof et al., 2015) » % 25
SRR BRI RAT B AR R flr 2 8 HA
F & # % & #% (240 Hz) (IDS uEye, IDS
GmbH, Frankfurt, Germany) f{& 77 EC 8k 5H
EIRIT Y& B B EORBKE TR B - EES I
Dl N B o A IE H AR - oL
P 2 5 B L = R B R IE A S B R & 2
FERE » DARRTHE MR BIRAE B S B R 1 -

MY ~ WHFEEF (terminology)

AL EFHE S8 (TrackMan, 2014) #
BN A AT AR R T

BRI © AT EREEE



(—) BERITEH

1 AT (m/s) © SRBRIHR AR
ERIREE By 52 2 A -

2. BRI (m/s) © SEEREE BRI AR A WERT
E o

3. BEERR
> {5 -

4. HERFIRE (o) SEBRIRRSBRE AL P
HOTE B FAE (418 2) -

5. GANER{E (rpm) | BERIERITEEE )
KR e ( fniE 2) -

6. TRUEFERE (°) @ WERRIRRTASE T EL7 U
fafeE (410 2) -

7. BRI () BB YT EA
T4 (400 2) -

8. B R (m) : BROEE (T R
R -

0. (S BLIEHE (m) © FFTIEBEDD LR EhiE:
55 8 (R PR TR 3, -

BE TRk F] (Y B 2R B AR B R

H 4R

Bk  BRBRISE T 17

(Z) EREIM2#

L EARREERE (°) @ P EER P EAEB R
Hh

2. FEARSEIROTE (0) ¢ NP E AR A
NERER

3. FREAE (°) © BEERBERHET AEH B H AR
REYKE AR (A0 3) -

4. FREERR AL (°) + BEERIERE] /KPR st T HUAR
BEAE (400 3) -

5. BREEE L (°) @ EREeEAKE - IEEMG
i SERIZH (206 3) -

h~ ER R

AW 9T BB E Ok DL &R ET R A8 SPSS
19.0 (SPSS Software, SPSS Inc., Chicago,
IL, USA) #1707 - BRAIB I A B T
SEFEE T HT (one-way analysis of variance,
one-way ANOVA) » B Z 2= A » H DL
Scheffé JEHETERELE  HETEEEL o
=.05 RBIE KA -

HakiEd

2 BERTRETEE

BRI © AT
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#h

R

b vt b

HERR

B. AR ir28E
B3 BsbBR RSN TEE

BRI © AT EREE

2 R
— ~ EEIRA T2 BEAAN RIS iR
72

TEFRUHARE 45 R > U LH BHEIR R
MH i HH (p = .002, F = 6.739) ; {F 5k ik
bb#z b o LH 28 5 B 8P > MH B2 HH (p
<.001, F = 10.665) ; {EHERAE ST I

HH BHEE 57~ LH (p = .028, F =3.678) ; 1T
BERka b HH BHEE{ES MH B2 LH (p =
003, F =6.221) ; {F4EhEEE > H7 F - LH
BHEE(E A HH (p = .007, F = 5.154) ; {F 8}
AR A A | HH A B 81 K7 MH B
LH (p =.001, F = 6.977) ; fEIFHEEEES 8
gy b LH B a2 - MH B8 tE HH
B (p < .001, F = 7.685) - —#{ZEERFIE



w%@ﬁgp-méF—l%mﬁﬁ“‘Ig
(p = .685, F = 385) HEBERITSHE R E

B BER -

T~ PRl 22 B AN [R] 5 fii
5T
T2 F [ 75 1A i 95 45 SR 8R > LH fR =
GBI HH 2288 (p = .014, F = 4.422);
TERROHBS (45 R - LH 8 AN ESh (inside-
out) HHAH#Z J7 IE ™ 7 M EZ#HE (p =
020, F = 4.028) ; fEXK gl bbb

x1 EERITSEETERMERN 2 &

Bk  BRBRISE T 17

LH K7k ( AME ) > HH ZEdh&/)N - W
HEREEER (p=.023, F=3.878); /f &
i E B i 28 i L AREAE (p =
551, F = .599) i
=.920) FMEAE > BEAR2 -

Bt~ B i

KRG RB R ETHENT 2 E
kB A 25 EOR R AT > AE R EEEE (203 m
vs. 201 m) ~ fREEHE (41.35 m/s vs. 41.75
m/s) ~ B (59.42 m/s vs. 59.46 m/s) ~ &

{EZEBEZH (LH) = BEH (MH) =22 B4 (HH)
HIERI TS M SD M SD M SD
FRTEIEE (m/s) 43.12 4.05 40.90° 443 39.36° 4.94
Bk (m/s) 62.94 6.49 59.20° 6.23 56.05° 9.08
BEERR 1.45 0.05 1.44 0.05 1.40™ 0.11
HERFFE (°) 10.22 3.42 10.56 3.95 12.35° 5.94
LAl E (rpm) 2,738.86 744.95 2,952.89 771.15 3,413.87° 1467.17
A (°) -0.08 3.78 -0.83 3.49 -1.42 3.93
BEEIEA (°) 11.99 3.69 12.01 4.17 15.44% 6.86
S EE (m) 19.88 7.90 18.54 8.42 20.01 10.22
(EEEEEEE (m) 219.17 28.46 202.84° 27.26 184.24 45.96
ERAIR © A E R -
PR LH EFEEE (p <.05) ;" IR MH ZFEEE (p <.05) -
=2 EEEM2EETRREMHER 2 SR
{EZEBE2H (LH) 72 EEH (MH) =22 B4 (HH)
HIERITSH M SD M SD M SD
HIREESE (9) 48.27 441 49.17 5.14 49.69 5.63
RIS A1 (©) 5.11 7.11 2.67 7.64 0.26" 8.33
PRI LE () -0.02 471 0.84 6.49 1.27 5.92
FRTERE TS (°) 4.86 5.54 3.70 6.14 1.17° 6.25
BRBEEHC) (0) -8.19 13.21 2.61 9.66 -1.19° 16.20

BRI © A
PR LH ZF|BE (p<.05)

HREEE (p = 401, F
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ERACR (1.43 vs. 1.44) SUBIFEETE (48.9°
vs. 49.0°) (Beall, 2017; TrackMan, 2014) -
HAEERAVLEIEEE (3,016 rpm vs. 3,275
rpm) » BKPE R ET AT A (-0.9° vs.
-1.8°) » EX{EHYHER AT (10.8° vs. 12.6°)
i @ B8 {fH g (13.8° vs. 18.3°) (TrackMan,
2014) -

S Y R AR R B A R E 5 L ER
HSGH 5 - SRS — M =P - T
HEE&H Y FrhEsE e
b EHER - BEAEHE 5%
BRI - A R R (RoE B R T BUEAR R il 2
[O]fE o fRIZDL FEER » RS DI B
EABR—9R AR - AT Bk A s
BRI - FHEY PGA T EGEARAE
A= EEEERE (203 m vs. 262 m) ~ #5754 E
WEE ~ BEHYER R BRI S (TrackMan,
2014) - HAFHEARFEEE ~ (HERAE B8
R EeRE L PGA BT (TrackMan,
2014) -

— ~ AN[EJE g & FEE IR T L 7 S
A FE S REUREBR B Rl K215
RhEDEER & (Beall, 2017)  BLEZ T /K 5
1EtE  LH RS BhpEEEa 2 - i HH B
A A% B R 1 45 5 B o G PR 9 A R B R
Y S 6r P9 {E (TrackMan, 2014) > =({§
&H A1 AR B 2R A0 A I A 3 B Y R A 4H Al
(TrackMan, 2014) » 45 R B £ H A HH
BHEETT Z R AT AR (BFOUREEF A
2005 ; Smoliga et al., 2006) - % bff 2% &4
T R AR R R R B R e B RS R 14 P A
(Myers et al., 2008; Sell et al., 2007) » /&

= B R B A TR R AR RE A SR S S
ET > AT BRI -

KW &E R EUR LH 81 MH 575 &
Z Al T HH AE 8RGO B R A 2
(TrackMan, 2014) -t BHEEA{EHY HoA R 2H -
E % HH R B EERAVaE ) (R
AR o MG IIERE - EE—5AK
FRHY COR #L#EL T » A 2 AT OH 21 2 i A Bk
g AL FEHEERIRIGER D Fr
HEARE G o HOBRECRSS AR HH Y8
Bfr B R 2= &9 % - LH - MH 8 s o
BEZHERE 1S 5%%E - HERAEHE
AR - BEBCEE A (2005) B
Smoliga et al. (2006) < £ i BH i &5 R A
[ - HH {5 & — M ER IR AE - H5
SRR AR IR AR > B2 Z 7228 (TrackMan,
2014) -

S E T B  LH B B 22
MH #3172 85 50 1f HH & 7 ¥ 68 19 E
B LH 22 B2 R - s 1R E
R EEER AR - IR BEBEIEEE  E
EE HH BIZ 802 - $hielm 2 o2
PRI 22 By B2 7 i B B2 B {6 75 (Jorgensen,
1999) - AW 9% &5 53 81~ HH ) £ 5 /A
SR HAM R o H = (E £ a4 B 2 A B
Tl 53 A7 B > EL B R o A0 B B
(TrackMan, 2014) » Tt % £ [ {7 45 ] R 22
B HARTAS LR AR TR i
[ HYEEES - fR1E TrackMan (2014) #2515
BAEENEEEER B ERAEE
WA BN ( BET) - A5
() LH 81 MH B {57~ FoAH 5 i 22 08 - R f
BT PGA BEF WV HUE « RIGARTH A



ZEEEEAL (L (optimizer) 5T - EERIEE
ARy 00 ( BUHE AT ) B > HERAELY
15° o RUFFERVHIKAE - BfG{HE A B8 5
=% R PGA #F- (TrackMan, 2014) >
R ESEEREEHAREEARE - O
HH 8 A (-1.42°) BRI AL BK
(12°) ~ W2 G et E ~ REEIRECR ~ {R3K
PREAST = BEPERE -

T AN[R i & PR A

AR Rl 45 R - FEIRRE B4
RNEERAE > LH dHEEBLERE 5 DUNBET
MH H1 HH $7 T 2 8% ¥ 9 {€ (TrackMan,
2014) o FE ARV H 7 A R EOR - LH 4
HY — 557 A AR S AR S 1 7 1 1 EH AR A
i HH 20 A 5E 3T HARSR (7218 Al ¥
i) - BHAEarRESRE - BIHEES
€ HH Ry HA% - 1fi LH [/ Hi£ A% - LH
Bl MH AYAR A B B » #EECH M FSh
FIHERR T2 RS D PRI E S A6 - b
FIARYER R B L BE 2 BB G 2 A4 A il
(draw) AYEREE (Jorgensen, 1999) - fH¥HHY »
HH 8 {7 73 [ 2 Bio AH 35 B& 1S B IO A2 T
FAEEBEK > BRESE A HhEK (push fade)
(Jorgensen, 1999) » [t fd 3R p& J7 [A] R 5 #2¢
il > HoEE RS T IR A - K D PRIV
i IR AR R E SRR R R PR ]
HiEGE EE L ABaEREAE
REZE R e Bl L ( BRI 22 SR R AT P )
e ) -

AW FeSE By o SRS B AR (RAR
HF AR IE BE PR Ny E 2 AOEPE TR R
FHFH RS R ARE - BB E = EE R

Bk  BRBRISE T 17

FRITEBIRN & IVAE ST > DT B
o IR EAE e EE - mERE I A%
PR &5 AR D PHEREK T - 40
WS T AR BHPR AR - A S B HE
HER 2 w0 - AR SRS HE A
— i B2 Bl > HOAS O R 1 LS BR
ECEIEKAE D LH A 52.96 m/s Eil 288.7
m; MH A 50.81m/s 1 271.3 m: HH A
49.95m/s £ 248.5 m ZFEHHE o

=~ WFFERRHI B R

AR R 2 BN 15 PRI 2= 8 M [
PG HE - AR TIEESH
RIS EADOSCHANMER] - HAAER
7K P 2 feffr 280 WS - REANE
ENUFAENECT IR N YA B
SEARIRBEER - R 258 2 BRI E
(B Z MBS » 40 COR ~ HAERE
HFREEREIHNER - A RBEIINCES
WO BSEENEERTRGZ A
EZAMENZRZE > AURTE ~ i m SR E
SE(LE - AWT7eHE HEGIEALE > 25
HE R LB BRI S5 R B A T A
GHER - AU ZEEHERER
AIEAE G H—FHy 2 sl 2 — R
FAEK > S —FEFTIURBE R > HERR
HJREF TR o A I RER IR - &1k
A 5E A —FBAER 2 Bl PUE H By
> ATRE RN — BRSO RER SRR M 5
BEESH - REMRAREEE =
(—) TR LB - A H A
AR EGEEERE  HREFUSEE
ERIFELBRAINS - MREE M (2) Wi
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1.

B kB (2008) - $ETT = KB
BRAARBEER pEE 2 N R R —— DURE T
PEERER RS 0 B o RESHRET

5(1) > 1-8 » doi:10.29706/GS.200808.0002
[Ma, 1.-C., & Chang, B.-F. (2008). Factors

of improving golf drive distance—A study

using “launch monitor”. Golf Science, 5(1),
1-8. doi:10.29706/GS.200808.0002]

BRSCHE ~ AFIZE ~ PREZTE (2005) © A [EZ=
BLE AR B A B B — AR BB Z BT 5T -
R B2y > 25 0 205-222 © doi:10.6989/IN.
200512.0205

[Chen, W.-H., Shih, H.-C., & Lin, C.-Y.
(2005). A Study of driver shot of amateur
golfer with different handicap. Journal
of Nanya, 25, 205-222. do0i:10.6989/
IN.200512.0205]

O~ B THESE (2014) - =
RERIRIH T 2 SR sh - hHERE S
] > 28(2) » 163-170 - doi:10.6223/qcpe.
2802.201406.1009

[Kuo, K.-P., Chao, C.-Y., & Ho, W.-H.
(2014). Recent developments in golf club
head design. Quarterly of Chinese Physical
Education, 28(2), 163-170. doi:10.6223/
qcpe.2802.201406.1009]

AFERTE ~ FRE (2014) - TGRS B
REFSEURABENE P -
SE B H R 2 > 335 1-12 © doi:10.6194/
SCS.2014.33.01

[Hsu, M.-L., & Kuo, K.-P. (2014).

A study of ladies professional golfers’
performance and winning determinants. Sports
Coaching Science, 33, 1-12. doi:10.6194/
SCS.2014.33.01]

SETTM ~ MRS~ MRERE (2006) o BSE
=R ) B S GEE i  RERRTE R
] > 8(2) » 107-120 ° doi:10.5297/ser.2006
06_8(2).0009

[Deng, Y.-H., Lin, W.-B., & Lin, J.-L. (2006).
Evaluating the performance of professional
golfers. Sports & Exercise Research, 8(2),
107-120. doi:10.5297/ser.200606_8(2).0009]

FE K B TR E B MRAE B FF AR
(2013) - FAEKEERAESS 22 = R EET-4E K
Z 58 o SEBELEERTSE 0 7(3) 0 44-53 -
do0i:10.29423/JSRR.201303 7(3).0004

[Lai, Y.-C., Chang, C.-M., Lin, T.-C., &
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Abstract

Introduction: Golf drive distance and accuracy are vital parameters for golf performance
and can enhance course strategy. Professional tours have implemented technology to
capture golf driving characteristics during tournament. The purpose is to analysis golf drive
characteristics between the different handicap of golfers during tournament. Method: Subjects
were male amateur golfers (V =143). Subjects were divided into three groups based to the
final score, into three categories, high-handicap group (HH), middle-handicap group (MH),
and low-handicap group (LH). The study used Doppler radar (20KHz) to capture ballistic
flight, golf swing technique parameters. One-way ANOVA (o = .05) was used to analysis the
data and Post-Hoc with the Scheffé method. Results: The differences between the handicap
group is distance. Low-handicap group have faster initial ball velocity and clubhead velocity.
Mid-handicap group differs from high-handicap group in smash factor, backspin and driving
distance. Low-handicap group have lower dynamic loft, attack angle, backspin, and higher
swing efficiency than high-handicap group. High-handicap golfers should enhance their
swing techniques by adjusting their swing direction to more right of target inside-out, with
square or a left-of-path face angle at impact. Conclusion: This study found that the main
contributor for amateur golfers to lower handicap is to increase drive distance. Those want to
become single digit handicap must focus on increasing the clubhead and ball velocity. High-
handicapper should focus to impact closer to sweet spot to increase smash factor and for
lowering backspin. Additionally, high-handicapper are suggested enhance techniques with an
inside-out swing path accompanied for draw trajectory.

Keywords: ballistic flight, golf techniques, driver performance
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