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Robot Body and Motion Symbol Design based on Orbit Attractor

Masafumi OKADA (Tokyo TECH)

Abstract— For systematic information processing in the real world, the employment of symbols is an
effective way. Because the human might execute symbol manipulations, it is necessary for intelligent robots
to design an information processing system based on symbols and symbol manipulations. So far, some
researchers have challenged to design a symbol emergence system using motion data. However as long as
using motion data that contains information of body, motion and environments, it is difficult for signal
processing to emerge symbols that corresponds to the concept of objects. In this paper, we propose the body
and motion symbol abstraction method for robots, based on dynamics-based information processing. The
robot motion is represented by an attractor of the nonlinear dynamics, and the parameters of the controller
are divided into two parts, one is the robot body stabilizing controller (body symbol) and another is the
motion defining element (motion symbol).

Key Words: dynamics-based information processing, motion symbol, body symbol, attractor design, orbit
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Fig.1 Human intelligence and motion generation
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Fig.2 Two DOF control system
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Fig.3 One DOF control system
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Fig.4 Inverted pendulum system
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Fig.5 Generated orbit attractor
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Fig.7 Generated orbit attractor
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