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Simulation approach to imitation based on fractal dimensions of bodily movements
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For learning actions from others, one nedds to infer the goals behind observed movements. Recent psychological
studies suggested that children can infer the goals of adults, without observing their intended effect of actions.
Inspired by the psychological studies, we seek for a mechanistic account for goal inference by observation of unful-
filled actions. We conducted simulations to examine how discrimination of movements by their hidden intentions is
possible. In the simulations, two agents control pendulums by their motor controls that greatly differ but produce
very similar movements. Our analysis shows the seemingly similar movements can be well discriminated correctly
by using, as a feature for classifiers, pointwise dimensions of the movements. Pointwise dimension is a dynamical
invariant estimated with less knolwedge of the movement-generating system. Our finding thus suggests that dy-
namical invariants, such as pointwise dimension, can be a foundation for inference on hidden intentions and goals

from movements.
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