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Ecological/Dynamical Approach To Modeling Of Obstacle Avoidance In Body-Environment System
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Abstract: We propose an obstacle avoidance model in body-environment system. According to the affordance theory
based on the ecological psychology that describes biological behavior, it is necessary for biological systems to perceive the
relation between body and environmental properties adequately, in order to behave safely and apporopriately in their
environment. The theory also describes that biological behavior changes qualitatively when the relation between body and
environmental properties become a specific relation. On the other hand, within the framework of Dynamical systems
approach (DSA) based on the self-organization theory, biological behavior is described as a self-organized phenomenon
that emerges from interaction among the micro-level components. Here, we attempt to integrate these two approaches, the
affordance theory and the DSA. To do so, we suggest and discuss an experimental framework, stepping-over an obstacle
task, and its possibility to apply to the application studies such as robotics and rehabilitation in terms of
Ecological/Dynamical approach.
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Fig. 1 Change of obstacle avoidance pattern
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Fig. 2 Prediction from the DSA
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