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This paper shows how to control a body and the relationship with a golf club and a body motion by using the
forward dynamical optimal control method. In this research, '2 dimensional model' and '3 dimensional model " are
conducted. The '2 dimentional model' analysis aims at validating the motion of a left arm and a golf club
qualitatively. The '3 dimentional model' analysis aims at validating the motion of trunk, arms and golf club.
They are constructed from multibody dynamics idea, finite element method, floating frame method, considering
the elastic deformation of club shafts. The validity of these model is verified by comparing the result of
simulation and experiment. The results of The '2 dimentional model' and '3 dimensional model ' analysis show that

the rigidity and the weight of a shaft affect how to control a body and the head speed of a golf club.
Key words: Golf Swing, Optimal Control, Multibody dynamics, Floating frame method
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Fig.3 The angle consist of a left forearm and a left
upper arm
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Fig.4 The coordinates of the right sholder
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Fig.5 The coordinates o the left sholder
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Fig.6 The coordinates ofthe right elbow
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Fig.7 The coordinates od the left elbow
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Fig.8 The coordinates od the wrists
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Fig.9 The optimal torque (El = 2.0 [Nm3]. 2D)
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Fig.10 The optimal torque (EI = 8.0 [Nm?]. 2D)
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Fig.11 The optimal swing (El = 8.0 [Nm?], 2D)
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Fig.12 The head speed of each El shaft (2D)

52 L IFEENTILIRAVTZRIFTEE

Fig 18 I/RTEIIC, ¥ 7 hOEEBN/NELIRD L,
BHE—A L PRSI RY ~y FAE—RBRRELR
LHEEZLND, T2, BEENP/KE I RDITHE- T, K
EHOFENR LD JFETFEDO ML OE—T B A
X7 ROEZNCIES L,



48

46

44

0 002 0.04 0.06 008 01 012

Weight [kg]

Fig.13 Head speed of each weight shaft
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Fig.14 The optimal torque (m = 0.04 [kgl. 2D)
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Fig.15 The optimal torque (m = 0.10 [kgl. 2D)
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Fig.16 The optimal torque (El = 4.0 [Nm?]. 3D)
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Fig.17 The optimal torque (El = 8.0 [Nm?]. 3D)
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Fig.18 The head speed of each El shaft (3D)
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