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Motion Planning of Manipulators Considering Its Structural Risk

*Akihito KOMATSU, Graduate School, Univ. of Tsukuba,

Daigoro ISOBE, Univ. of Tsukuba

Abstract — In this paper, a methodology for motion planning of manipulators considering its structural risk
is discussed. In this algorithm, when the member yielding risk of a manipulator in motion becomes high, a
safer attitude is searched to restrain its total strain energy, to avoid the structurally dangerous attitude. Risk for
member yielding and total strain energy are calculated by using the Finite Element Method (FEM), and an
attitude for restraining the total strain energy is searched by using Direct Search Method (DSM). Some
numerical tests are carried out to examine the roles played by the two structural parameters in this algorithm.
Furthermore, the motion-planning algorithm is implemented into an experimental system to verify its valid-

ity and practicability.
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Fig.3 Obtained motion plan by Scheme A
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Fig.6 Obtained motion plan by Scheme C

Fig.7 An example of complicated mechanism
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Fig.8 Obtained motion plan (k,= 0.7, ky=0.64)
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