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Time Optimal Trajectory Planning of Flexible Mechanical Structures

Considering Structual Safety

Makoto IWAMURA and Hiroaki OZAKI

This paper deals with time optimal trajectory planning of flexible mechanical structures considering
constraints caused by structural safety. A simple model which is a rigid main body equipped with a flexible beam is
investigated. To solve the constrained optimal control problem, an iterative algorithm called a hierarchical gradient
method is employed. The effectiveness of the proposed optimal control scheme is verified by simulations.
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Fig. 1 A simple model of flexible mechanical structures
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Fig. 2

Fig. 4 State trajectories (without moment constraint)
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Fig. 6 Bending moment (with moment constraint)
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Fig. 7 State trajectories (with moment constraint)




