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Dynamics Calculation of Link Mechanisms Employing COG Jacobian
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Abstract —In this paper, we show a computational method that is employing Jacobian connecting

center of gravit

(COG) of links with active joints. This Jacobian usually connects COG of the

whole-body with active joints and it is used for motion planning and controls of humanoids. This
method is deriving COG Jacobian that connects COG of each link with active joints, and calculating
the inverse dynamics by using the principle of virtual work.
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O : Passive joint
(® : Active joint
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Fig. 1 Model of closed-link mechanism
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O : Passive joint @ : Active joint
(b) Model of a mechanism with a
redundant actuator.

(@ Model of a mechanism
without redundant actuators.

Fig. 2 Two types of link mechanisms for the dynamic analysis examples
employing the COG Jacobian matrices.
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Fig. 3 Target motion
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Fig. 4 Torque curves



