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Abstract

Animals exhibit astoundingly agile and adaptive locomotion under unstructured and unpre-
dictable real world constraints by taming their large bodily degrees of freedom. Our objective is
to clarify the mechanisms underlying such form of intelligence and to construct truly adaptive
robotic agents. In this talk, we will introduce some of our case studies, particularly focusing

on quadruped locomotion.
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1: Basic concept of CPG-based locomotion
control.
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2: Mechanical
robot OSCILLEX.

structure of the quadruped

¢; : Oscillator phase

swing phase #i =7/2

stance phase ¢; = 37/2

3: Target trajectories of the tips of the legs.
The leg tends to be swing phase for 0 < ¢; <
7 (red lines) and stance phase for 7 < ¢; <
27 (blue lines). Magnified view illustrates the
target trajectory of the right fore leg.
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4: Experimental result in steady walking mo-
tion: (a) gait diagram, and (b) phases.
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5: Experimental results of the adaptability
to changes in body properties: (a) with a load
(0.12 kg) on the fore legs and (b) with a load
(0.29 kg) on the hind legs.
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6: Experimental results of the asymmetric
gait with a load (0.23 kg) on the right hind legs.
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7: Active rotator model : (a) oscillatory
regime, and (b) excitatory regime.
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(b) transition during a change in walking velocity

8: Spatio-temporal pattern of the excitatory
and oscillatory regimes in the proposed CPG
model. In these figure, the red and sky blue
areas represent the excitatory and oscillatory
regimes, respectively.
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