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Dimensional extension of dynamical system
for autonomous control based on orbit attractor

and its application to control of a two-dimensional biped robot

Masaaki Watanabe*! and Masafumi Okada*!

*1 Dept. of Mechanical Sciences and Engineering, Tokyo TECH
2-12-1 Ookayama, Meguro-ku, Tokyo, 152-8550, JAPAN

For dynamical robot motion control, a direct joint angle commanding controller
is proposed based on orbit attractor of nonlinear dynamics instead of a torque oriented
controller that yields torque command. For the attractor control, it is necessary that an
orbit of state variable should not be crossing in the state space. When the orbit is very
close, vector field of the attractor along the orbit can not be defined correctly. In this
paper, we proposes dimensional extension of dynamical system to design a controller
and apply it to control of a two-dimensional biped robot.
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Motor Driver

Fig. 1 Local feedback control system
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x[k + 1] = Ax[k] + Bulk] (1)
ulk] = Kyr[k] — Kox[k] (2)
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Fig. 2 An orbit with close point in state space
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Fig. 3 Two-dimensional biped robot system
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Fig. 4 Model of two-dimensional biped robot
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Fig. 5 Static walking pattern of joint angle for the
biped robot
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Fig. 6 Experimental result of walking motion by

using PD-control
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Fig. 8 Similar positions of walking motion
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Fig. 10 Experimental result by using dynamic

position control based on orbit attractor
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Experiment of walk motion by using dynamic position control
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