
 

What you see is not always what you get
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With experience, the activity of clearly defined neurons (black line) in the visual
cortex predicts an upcoming visual stimulus. What we expect to see and what we
actually see allows us to read this text—or leads to oversights. Credit: Friedrich
Miescher Institute for Biomedical Research

Georg Keller and his group at the Friedrich Miescher Institute for
Biomedical Research (FMI) have identified neurons in the visual cortex
whose activity predicts an upcoming visual stimulus. This activity
emerges with experience and is integrated with the actual sensory input.
What we perceive is thus a combination of what we expect to see and
what we actually see.

It has happened to all of us: we fail to notice a friend's new glasses, our
partner's new hairdo, or a typo in the title of a talk. We simply do not see
what is right in front of our eyes. Georg Keller, Junior group leader at
the FMI, and his team have now found that these oversights are not due
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to indifference, but can be explained biologically.

In an elaborate study published in Nature Neuroscience, the scientists
show that – with experience – certain neurons in the visual cortex predict
specific visual inputs in clearly defined situations. Keller explains: "The
brain generates predictions of what we will see. For example, when we
see a person day in, day out, we know what to expect and 'create' an
internal image of that face; these expectations then influence what we
actually see."

In the experiments, mice learned to navigate through a virtual tunnel,
with different patterns on the tunnel wall serving as visual cues. As the
mice gained experience, a specific response was observed in clearly
defined neurons of the visual cortex which was predictive of the
upcoming stimulus. According to first author Aris Fiser, a PhD student
in the Keller lab: "These cells were active just before a certain visual cue
appeared. By looking at these cells, you could predict what the mouse
would see next." The signals from these neurons were then transmitted
further within the visual cortex and integrated with the actual sensory
signals coming from the eye.

In addition, if the mouse did not encounter an expected stimulus, a
subgroup of neurons in the visual cortex selectively and strongly
responded to its absence. Keller comments: "We showed that visual
processing is strongly influenced by expectations. These expectations are
formed through experience and can both suppress and enhance responses
to deviations. In this way, visual perception is likely always a
combination of what we expect to see and what we actually see."

  More information: Aris Fiser et al. Experience-dependent spatial
expectations in mouse visual cortex, Nature Neuroscience (2016). DOI:
10.1038/nn.4385
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