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Memory based biped walking control during the double support phase
o Seiichi MIYAKOSHI Digital Human Research Center, AIST

Abstract: Walking speed is to be controlled in the double support phase, than in the single support phase, because
of the expanse of foot-ground contact convex hull as a basis. However, at the initial and terminal moment of the
double support phase, drastic structural change of the system occurs accompanied by foot-ground contact, beside that
the time period of double support has only about twenty percent of the whole walk cycle time. It is also not so easy
to derive advantage of closed link structure of the double support since its degenerate degrees of freedom. In this
research, parameterized set of periodic trajectories are generated and stored to a data base in advance through the use
of adynamical simulator. An actual state is the key to search the corresponding motion parameters in the data base,
and balancing locomotion control is performed in real time by replaying the motion generation through the motion
parameters. This report shows the result that the memory based technique, which is effective in the single support
phase, is also applied to the contral in the double support phase.
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Fig. 1: Biped walker model: acompass-like leg configuration
provides a simplified and equivdent human-leg like mecha-
nism
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Fig. 2: Biped walking simulation by “multi-trajectory shifting
control” with constant push off motion
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Fig. 3: Biped walking simulation by “multi-trgjectory shifting
control” with memory based push off control
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Fig. 4: Under perturbation force to the body
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