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Calculating Inverse Dynamics for Multi-branch Link Systems

by a Parallel Solution Scheme

* Atsushi YAGI, Graduate School, Univ. of Tsukuba, Daigoro ISOBE, Univ. of Tsukuba

Abstract —

In this paper, a parallel solution scheme is applied to calculation of inverse dynamics for a

multi-branch link system. In this scheme, the entire system is subdivided into discrete elements and evaluated
as a continuum. A single link structure consists of a pin joint and a rigid bar. It calculates nodal forces by
evaluating equations of motion in a matrix form, and thus information in the entire system can be handled in
parallel. The obtained nodal forces are then converted to joint torque in the system. Therefore, inverse
dynamics for complex link systems such as multi-branch link systems can be easily obtained. A simple
numerical test is carried out on a multi-branch link system to verify the validity of the scheme.
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Fig.1 Nodal forces acting in multi-branch n-link system
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Fig.2(a) Torque curves obtained Fig.2(b) Torque curves obtained

by Lagrangian method by a parallel solution scheme
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