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Development of an adaptive whole-body locomotion planning system for a humanoid
robot in an unknown environment based on approximated environmental models

Kumagai, lori
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In this research, we developed the adaptive locomotion planning system for
humanoid robot to pass through an unknown complex environment utilizing its human-like body
structure. We achieved global footstep planning and online footstep compensation with collision
avoidance and ground surface estimation even in an occluded scenario using accumulated environmental

memories. We also solved the problem of increasing computational cost in the whole-body locomotion
planning by performing a sequential whole-body collision avoidance while approximating obstacles as
primitive convex shapes and utilizing the result of the footstep planning as the guide. Furthermore,
this motion planning strategy, which used a low-dimensional planning result as a guide, was
extended to multi-contact posture planning and contributed to the expansion of the movable range of
a humanoid robot.
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