2E15

Joooobooooboobooobotdobgoobooboobod

o000D (DOOOOO)

Attractor Design of Dynamics based on Energy Distance in State Space

*Masafumi OKADA (Tokyo Institute of Technology)

Abstract— Robot motions are generated based on a stabilizing controllers and reference motion patterns.
On the other hand, human motion is determined through the interaction between the body and its environ-
ment. Motion patterns are not prepared a priori but generated as the results of the entrainment phenomena
of the dynamics. So far, we have developed a controller design method that entrains a dynamics to the
specific closed curved line. However, the obtained attractor is sometimes different from a desired one. That
is fatal for a robot motion with a drastic change of the body dynamics through the motion. In this paper,
we develop a new attractor design method based on the energy distance in the state space.
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Fig.1 Inverted pendulum system
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Fig.2 Trajectory of obtained x via conventional method
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Fig.3 Norm of ||£, — z|| via conventional method
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Fig.4 Trajectory of the dynamics
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Fig.5 Trajectory of obtained z via the least square
method
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Fig.6 Norm of ||£; — xk|| via the least square method
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Fig.7 Trajectory of the dynamics via the least square
method
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Fig.8 Convergence of dynamics
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Fig.9 Trajectory of obtained z via energy distance
method
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Fig.10 Norm of ||F (§x — zx)|| via energy distance
method
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Fig.11 Trajectory of the dynamics via energy dis-
tance method
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