Balancing control of biped walking via switching of multiple objective trajectories
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We present a simple balancing controller for a planar compass-like biped walking system. Our controller keeps balance dynamically
in the single support phase by shifting multiple trajectories that would lead to the correct landing point, which is related to the current
angle and angular velocity of the stance leg. These trajectories can be derived from simulations using a partially activated
(under-actuated) model. In simulations, the controller is able to keep balance under perturbations.
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Figure 1. Biped walker model: A compass-like leg
configuration provides a simplified and equivalent (
) [12]

human-leg like mechanism
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Figure 2. One step motion of our simple model.
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Figure 3 An example of trajectories of step motion in
a phase plot. A dot shows a stance leg state of each
time step. Two slopes show the adequate initial and
terminal condition. The frequency f s 1.5[Hz].
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Figure 4 The procedure to acquire the data sets for each combination of parameters including time.
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Figure 5 Scheme for hip joint control in single support phase using the inverse derivation from stance leg states to

hip joint parameters, based on the acquired data sets.
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Figure 6 Another examples of the phase plots of the
( stance leg for a frequency (0.5 and 1.0[Hz]), and
) combined 3D image of the phase plots.
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Figure 7 Stick picture of inertial walking from left
to right. Perturbation force was added to walking
direction. The time profiles of leg states, hip joint
states, and parameters.
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Figure 8 Stick picture of stepping back caused by
perturbation force to backward. The time profiles of
leg states, hip joint states, and parameters.
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