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Abstract

In a noisy physical world, nothing is a purely deterministic
being as often idealized so in theory. The Shannon's model
of information transmission idealizes such a noisy world,
and construct a pair of encoder and decoder which realizes
an ideal one-to-one map with an arbitrarily small error.

Extending this theory to a set of ideal one-to-one maps that
are compositional, we obtain compositional or core
information theory. It states the limit for the exponent rate for
the number of differentiable signals per use of the channel
under the constraint of the compositionality of the maps.
This extended theory is supposed to characterize information
integration for a multi-modal or multi-component system.

To test this theoretical prediction, we analyze human bodily
movements in which whole-body movements reflect
complex dynamics of the multiple body parts interacting
with each other. The core information of the bodily
movements successfully capture the reasonable bodily
components, which are supposed to be connected from the
physical and control theoretical point of view. This result
suggests the possibility to build a computational theory of
“object” perception, on the basis of the core information.
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