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Mathematical Model of Element’s Autonomy
in Two Body Interaction System
OKen-ichiro OGAWA (Tokyo Inst. of Tech.) and Yoshihiro MIYAKE (Tokyo Inst. of Tech.)

Abstract: It has been currently pointed out the problem of dependency, including excessive care, in the field of
rehabilitation. In particular, when a therapist provides a patient with care based on the interaction between them, if their
relationship becomes strong, they may be trapped in co-dependency relationship. Such a phenomenon would be
mathematically treated as the problem of interaction strength, whereas the phenomenon arises a systematic question
whether an element can handle the interaction strength (coupling constant) as a control variable. This question is important
for considering element’s autonomy in general interaction systems. In this presentation, we take a gait rehabilitation system
that generates rhythmic cues interacting with patient gait rhythms for example, and look at a mathematical model of

element’s autonomy in a two body interaction system.
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Fig. 1: Emission system composed of two fireflies having
internal models. Each internal model includes an interaction
term.
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Fig. 2: Emission system composed of two autonomous
fireflies having internal models.
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Fig. 3: Open system composed of two autonomous elements
having internal models.
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Fig. 4: Closed system composed of two elements having
internal models. Each internal model includes an interaction
term.
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Fig. 5: Inter-observation system composed of two elements

having internal models. Each internal model includes an
inter-observation term.  This term is described as an
interaction with the other one observed by the element.
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Fig. 6: Autonomous distributed system composed of two
elements having internal models. Each internal model
includes an interaction term. The interaction term is
described as an interaction with the other one observed by
the element.
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