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Controller Decomposition and Combination Design of Body / Motion Elements
based on Orbit Attactor

*Masaaki WATANABE |, Masafumi OKADA (Tokyo TECH)

Abstract— Robot control system consists of a feedback controller and reference motion pattern. They
are designed based on the robot dynamics and coupled with each other, and it requires lots of calculation
to obtain them. So far, we have proposed controller designe method based on orbit attractor of nonlinear
dynamics. Because the controller yields one motion for one robot, we can assume that the controller includes
informations of motion and body. Previous researches gave some solution to design body and motion elements
based on attractor design. For easy controller design of various motions for many robots, it is effective to
design new controllers from motion and body information elements. In this paper, we propose motion and
body elements design method with Lagrange’s method of undetermined multipliers based on robot dynamics.
And we verify new controller design method by simulation with decomposed elements of motion and body

from controllers.

Key Words: dynamics-based information processing, motion element, body element, controller design,

attractor design, nonlinear dynamics
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Fig.2 Input vector of A and I in state space.
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Fig.3 Tapping dance robot

Table 1 Robot motion and its frequency

Robot | Motion No. | Controller | Frequency
1 of 0.96Hz
A 2 o4 1.49Hz
3 o4 2.07Hz
B 1 0B 0.97Hz
2 e 1.50Hz
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Fig.4 Simulation from 9 various start poits with
©8 — A1 + A controller.

Fig.5 Simulation from 9 various start poits with only
O2F controller.
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Fig.6 Motion emergence simulation with ©F — A; +
A3 controller.
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