
 

Fish and humans are alike in visual stimuli
perception
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Ben-Gurion University of the Negev researchers tested whether the visual
processing capabilities that allow humans to find objects quickly in a busy
environment are similar for fish. The BGU team trained the archerfish to shoot
at a target on a computer screen. Results showed fish are guided by the same
visual features as humans: color, size, orientation, and motion. Efforts to spot a
target with a slightly different shape or within a conjunction of two visual
features (such as both a different color and size) resulted in slower visual search.
Credit: Ben-Gurion U.
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Humans, fish and, most likely, other species rely on identical visual
features—color, size, orientation, and motion—to quickly search for
objects, according to researchers at Ben-Gurion University of the Negev
(BGU).

The study published in the Journal of Vision involved target-training
archerfish, a species with unique visual hunting skills that is widely used
in experiments that evaluate visual perception. Click here to watch a
video of the experiment.

In their natural habitat, archerfish hunt by spitting a jet of water at insect
prey on overhanging leaves to dislodge and eat them. BGU researchers
trained the fish to distinguish between objects on a computer monitor
above them and shoot at a desired target. By doing so, the fish were able
to participate in a controlled experiment the same way humans do:
simply by watching a computer screen and answering questions.

"The experiments tested archerfish performance in visual-search tasks
where a target was defined by color, size, orientation, or motion," says
Professor Ronen Segev, head of the BGU Neural Code Lab, and a
member of the Department of Life Sciences and Zlotowski Center for
Neuroscience. "We found, for the first time, that archerfish process
these four features in much the same way humans identify a target
amidst distracting shapes and colors."

Learning more about which features pop out for different species against
distracting backgrounds and recognizing variabilities— what is the same
and what is different—is important for understanding how animals target
what they need to survive, reproduce and avoid predators.

"There is extensive evidence that color, size, orientation, and motion are
the most efficient features for guiding a human's attention. We found the
same universal features will also make a target pop out against a busy
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background for animals with very different brain anatomies and living
environments," says Professor Ohad Ben-Shahar, the chair of BGU's
Department of Computer Science.

While the researchers confirmed that the same four visual search cues
work for humans and archerfish, they question whether this is also true
for other vertebrates, birds and amphibians. In addition to pinpointing
the most effective visual cues, the BGU researchers were also able to
identify that both humans and fish find it more difficult to target an
object with a different shape or juxtaposition within a busy background.

"We can use these results to study the connection between a fish's
decision making, the functional properties of its visual system and other
parts of the brain," Segev says. "We recommend future studies delve into
the evolutionary and developmental perspectives of what guides visual
search in other species."

  More information: Adam Reichenthal et al, What pops out for you
pops out for fish: Four common visual features, Journal of Vision
(2019). DOI: 10.1167/19.1.1
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