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Pseudo-reference for Motion Transfer

based on Autonomous Control System with an Orbit Attractor
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We aim at developing a motion transfer method with implicit knowledge. The method includes dynamical
characteristics of motion, which are not only kinematic postures but also their velocities, to realize an efficient
motion transfer. Actually in the textbook of gymnastics, motions are illustrated both kinematic postures and some
dynamical complements. However the complements are designed based on athlete’s instincts and it is not easy
to embody the implicit instincts for us. To overcome this problem, we propose the embodiment method of the
complements. The human autonomous system is modeled by the autonomous control system, and the complements
are realized by the virtual target posture including velocity information as the 'pseudo-reference’ in the autonomous
control system. The proposed method is applied to the tap dancing robot. The obtained pseudo-reference can
realize the same motion to be used as an explicit reference in the robot control system.
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Fig.1 The sequence posture of long jump motion
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Fig.2 Autonomous control system
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Fig.3 Two DOF model matching control system
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Fig.4 One DOF control system
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Fig.5 Robot control system using the pseudo-reference
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Fig.6 (a)Tap dancing robot[10], and (b) Motion and
modeling of tap dancing robot
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Fig.7 Original motion of the tap dancing robot
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Fig.8 Pseudo-reference of the tap dancing motion
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Fig.9 Robot control system with the explicit reference
obtained from the pseudo-reference
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Fig.10 Robot control simulation of the tap dancing robot
with the explicit pseudo-reference
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