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Golf ball traject9r¥ measurement and face control analysis under different slope
conditions and field of view.

Ichikawa, Daisuke

600,000

42 Skilled golfers (SG)

25 average male golfers (Aé) SG
3 14 SG 14 AG
15

51%

SG AG

Study 1: We used TrackMan to compare golf club movement adaptations in 42

SGs and 25 AGs. A 330-m driving range facing the uphill (+5) and downhill (-5) fairways were used.
SGs could adapt their swings to the uphill fairway by increasing the attack angle by 3° compared
with the downhill fairway. Study 2: We analyzed the relationship of the average scores of 14 SGs and

14 AGs to their clubhead movement data over 15 driver shots. We also conducted a stepwise multiple
regression analysis, which showed that the independent variable (face-to-target SD score) was a
significant predictor of the dependent variable (average score), and it alone explained 51% of the
dependent variable (R = 0.714).
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Table 1. Variables and statistics in swinging to uphill and downhill fairway conditions between AG and PG.

AG PG Main factor Interaction
Uphill (SD)  Downhill  (SD) Uphill (SD)  Downhill  (SD) Level Condition

CHS (m/s) 39.8 28 39.7 30 45.0 20 445 20 000 .001 .054

Face (deg) -15 42 24 37 -18 26 31 24 .509 .003 514

Path (deg) 2.9 59 26 55 -0.4 25 -11 29 044 436 150

Attack  (deg) 0.6 34 -07 31 36 24 0.3 2.7 .04 .000 .000

Dynamic (deg) 16.2 2.7 14.6 32 16.0 19 13.2 25 167 .000 .070

Launch (deg) 13.7 24 12.3 3.0 14.2 19 114 2.6 769 .000 041

Note. AG = amateur golfer (n=25), deg = degrees, PG = professional golfer (n = 42), CHS = club head speed

Table 2. Regresson analysisresults predicting average scores from each clubhead movement data

B SEB B T P R? (Adjusted R?) VIF

Sepl .51 (.49)
Faceto Target 10.43 2.01 71 5.20 .00 1.000

Note. B = partial regression coefficient, SE B = standard error, B = standard partial regression coefficient,
R? = coefficient of determination, Adjusted R?, VIF = variance inflation factor

Table 3. Unpaired t-test for the aggregated standard deviation score of clubhead movement across 15 shots between AG and SG

AG G 95% Cl ES
M SD M sD t(26) P AG vs SG LL UL Cohen'sd
CHS(m/s) 0.7 0.2 0.6 0.6 0.49 .63 -0.25 0.41 0.18
Face to target (°) 2.3 0.5 11 0.5 6.06 .00 AG>SG 0.76 1.54 2.29
Club path (°) 1.3 0.4 0.9 0.4 2.75 .01 AG>SG 0.10 0.68 1.04
Face to path (°) 3.0 1.0 15 0.6 4.94 .00 AG>SG 0.89 2.16 1.87
Attack angle (°) 1.3 0.4 1.0 0.2 2.62 .02 AG>SG 0.06 0.55 0.99

Note. AG = amateur golfer (n =14), SG= skilled golfer (n = 14)
Cl = confidence interval; LL =lower limit; UL = upper limit. ES= effect size; CHS= Club head speed
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