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Feed-Forward Control of Continuously Transforming Link Systems by Using a Parallel Solution Scheme
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In this paper, a three-dimensional parallel solution scheme of inverse dynamics using Finite Element Method
(FEM) is implemented in a control system for link mechanisms. Joint torques of link mechanisms are
calculated in parallel, and also incrementally, in the calculation scheme. Therefore, information from the entire
system can be handled in parallel, which makes it seamless in application to open/closed-loop or continuously
transforming mechanisms. The performance of the control system is evaluated under actual control with
dynamics compensation, and some control experiments are carried out using a two-dimensional, nongear link
mechanism, which can transform continuously from an open- to a closed-loop mechanism.
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(c) Proposed scheme

Fig.1 Accuracy of torque curves against number of steps
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Link material: Aluminum
Link length :14.2 cm
Link mass: 102g

Motor mass: 536g

(D: Joint No.

Fig.4 Variable constraint link mechanism
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Fig.7 Control results
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