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Vision is to see “Invisible”
- go behind, beyond, across, and to compensate
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Abstract

Biological vision is not just to extract the “information explicitly represented” in
images. As for the first case, it certainly interpolate behind occluders immediately
and (seemingly) effortlessly, which had challenged machine vision especially during
80’s - 90’s (and partly still). Second, vision goes beyond what is explicitly visible in
the image, which actually has two aspects; a) spatially in the literal sense, as
exemplified in so-called illusory contours, and b) more in the sense of implicit
inference, as witnessed in dynamic perception (with a lot of “postdictive” features),
local constraint propagation, the Generic Viewpoint Principle, and 3D object
perception. Third, vision is in a way not just mono-modal, rather it goes across
various sensory modalities. It not only affects perception in other modalities, but it
also is affect by them. It mostly follows Bayesian-like predictions and overall to be
consistent with evidence-weighted integration based on S/N ratios, but some
phenomenological aspects (including awareness and confidence) remain to be
solved.

In fact, one may even say that the entire history of Vision Science, specifically
Psychophysics and Neuroscience, can be summarized along the line (of seeing
“Invisible™). In this talk, I will present a variety of examples to offer some insights
to the future, in the image processing community. Additional examples will include
X’ (extreme) peripheral vision, multisensory interactions/integration being
consistent with the “Brain Compensation” hypothesis, and sensory-motor aspects
(such as “vection” and postural reflex).

To conclude, vision can surely be considered a kind of inference, but it is a very
special kind which is implicit, effortless, self-organized, and even unavoidable.
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