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Calculating Inverse Dynamics for Flexible Manipulators by Using a Parallel Solution Scheme
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This paper describes a parallel solution scheme of inverse dynamics for flexible manipulators. In this scheme,
the entire system is subdivided into finite elements and evaluated as a continuum. It calculates nodal force by
evaluating the equation of motion in a matrix form, and the information from the entire system can be handled
in parallel. Therefore, this parallel solution scheme may turn into a scheme independent of the system
configuration of link mechanisms. Moreover, the kinematics of flexible manipulators is calculated in order to
obtain a target trajectory required for calculating the inverse dynamics, by considering stiffnesses of the finite
elements. Both algorithms for calculating kinematics and inverse dynamics are combined into a single program.
Some numerical tests are carried out to confirm the validity of the proposed scheme.
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Fig.1 Finite element modeling of a link member
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(a) Joint torque

(b) Nodal force

Fig.2 Joint torque and nodal forces acting
on i-th link in »#-link mechanism
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(a) Rigid body model (b) Flexible model
Fig.3 Kinematics of a manipulator
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