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Mathematical Model of Observation in the Perception-Action Loop of
Living Organisms
OKen-ichiro OGAWA (Tokyo Inst. of Tech.) and Yoshihiro MIYAKE (Tokyo Inst. of Tech.)

Abstract: Living organisms generate an act in the environment to perceive the environment. How do living organisms

conduct an observation of an object in the action-perception loop? This problem has been studied in the fields of behavior

science and ecological psychology. Many researchers in the fields have investigated how living organisms extract the feature

quantities of an object from the environment. However, this problem has been left unresolved and therefore is still a hot topic

in the fields today. In this presentation we consider this problem from a different mathematical perspective. Specifically, we

analyze a simple mathematical model to clarify what living organisms extract feature quantities from the environment based

on. Further we will discuss a mathematical duality between observation and an observed object.
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Fig.1: Mathematical representation of observation by living
organisms based on ecological psychology.
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