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Layered Controller to realize Passive Dynamic Walking from Ballistic Walking

Masaki Ogino (Osaka Univ.), Koh Hosoda (Osaka Univ.), Minoru Asada (Osaka Univ.)

Abstract— In this paper, we propose the layered controller which enables the biped robot adaptively to
walk in minimal energy or passive dynamic walk, if possible. This controller consists of two layers; the lower
layer stabilizes the walking, while the upper layer tries to realize the minimal energy walking. The torque
is applied to the robot in short time after the the free leg leaves the ground, and so the walking is ballistic.
Simulation results show that the proposed controller can realize passive dynamic walking successively from

ballistic walking in the simple robot model.
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Fig.1 Proposing layered controller for biped walking
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Fig.2 Poincaré section is taken at heel strike. On
this plane, the lower layer of the controller tries
to keep the state at heel contact in the same
area as the desired one which is given by the up-
per layer. The upper layer of the controller tries
to search the desired state which realize walking
mode with minimum energy.
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Fig.3 Layered controller with simple feedback controller
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Fig.6 Applying layered controller to robot with knees
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