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Structural Optimization of the Pelvis in a Humanoid Considering Dynamic
Characteristics

Eul-Pyo Hong, Bum-Jae You, Chang-Hwan Kim, Gyung-Jin Park
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Abstract

Biped humanoids maintain their stability through precise controls during locomotion or operation.
Dynamic forces are applied to the humanoid structure during locomotion or operation. If the humanoid has
weakness from a structural viewpoint, these forces cause severe deformation or vibration of the structure,
which can make the humanoid unstable. In this research, a design scenario is proposed to design a robust
humanoid structure under the dynamic loads. The pelvis part is selected for design practice. Multibody
dynamics is adopted to calculate the dynamic loads and a structural optimization technique is employed to
design the pelvis structures. Since it is extremely difficult to directly consider the dynamic loads in the
optimization process, equivalent static loads are evaluated from the dynamic loads and the design results are
discussed.
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Fig. 1 Design procedure of the design scenario
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Fig. 3 Multi-body dynamics model and calculated
reaction forces using RecurDyn™®
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