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Analysis and simulation of body and club kinematics during golf putting
Kento KIMURA™ and Todd C. PATAKY

*! Shinshu Univ. Division of Mechanical Engineering and Robotics
Tokida 3-15-1, Ueda city, Nagano, 386-8567 Japan

The purposes of this research were to analyze body and club kinematics during golf putting and to simulate key
features of that motion. The force differences between right foot and left foot at impact were analyzed between skilled
and unskilled subjects, and these had significant differences (p<0.001) : skilled subject had more evenly shared weight
and smaller variability across putts. Before impact, skilled subjects had significantly different kinematics in the vertical
trajectory from a simple pendulum, which was simulated in Simulink based on experimental data for club-head
trajectory. We will investigate face angle stability to small kinematic perturbations when the dynamic putter model
follows the experimentally measured trajectories of novice and experienced golfers.
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Fig.1 Pedar X (plantar pressure measurement) Fig.2 GSA PUTT (face-angle measurement)
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Tablel Subject information. Averages, with SD in parentheses.

skilled unskilled
Number of subjects 5 6
age[years] 60.0(13.56) 44.5(25.03)
mass[kg] 63.2(5.17) 65.3(5.85)
height{cm] 164.0(5.05) 172.2(4.26)
shoe size[cm] 27.0(0.84) 27.0(0.63)

2.3 MRbTHE

#iEH (Skilled 7 —77) & R#E (Unskilled 7' /V—7) OHEICEWT, SEIIFC EREERR S (RED
REHEA) RZOFRNERICABEVALNDIDEFT L. ARZOREOHMII t REICL > TITo7 (B
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Fig.3 An example of data form Pedar X (One subject, one trial)
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Fig.4 The mean force trajectories of skilled and unskilled groups
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Fig.5 The mean difference trajectory between left and right foot forces in skilled vs. unskilled
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Fig.6 Relation between SD of face-angle and nGRF difference at impact for all subjects
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Fig.7 Putter face angle

Table2 SD of the face angle at impact : skilled(subj000~subj004), unskilled(subj005~subj010)

SD of face angle
subj000 0.54
subj001 0.66
subj002 0.46
subj003 0.54
subj004 0.35
subj005 1.04
subj006 1.86
subj007 1.40
subj008 1.43
subj009 1.02
subj010 1.12
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Fig.8 SAM PuttLab (club-head position measurement)
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Fig.9 The mean vertically axis trajectory of skilled subject (left figure) and unskilled subject (right figure)

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

3-4 BR-BE

B/BONT—ZIZELT, 2EE 1A LRBAEAROMTLREZITHMHER, ETOIRETAEEYHER
Liz. ZOZ Emb 28RO 7 57~y ROMBMNIBES L RBEOR THRIZER>TWBZ Loz,
EHIIRIMOEND LI, FTA %7 PRNCRIT 2BGEE OBLED SD ITRHE L X T/hEL, GP EE
DBEBRMEOBI L IDNRDERLE 2T

Table3 The SD mean of z axis trajectory before impact

Mean of z axis SD
skilled 1.08
unskilled1 8.29
unskilled2 5.03
unskilled3 10.40
unskilled4 8.74
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Fig.10 The z axis trajectory skilled subject vs. pendulum and unskilled vs. pendulum
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