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The Eyes Have It

Yihere's WWaldo Ask your microsaccades
Brooke Borel  Comments

Microsaccades are tiny involuntary eyve movements that are instrumental in vision, because
they prevent the fading of stationary ohjects fram the visual field. Without the tiny
rmoverments, objects could hecome invisible to the retina. Researchers at the Barrow
mHedrological Institute in Phoeniy previoushy showed that these eyve moverments occurwhen
the gaze is fixed on a specific point, like a dot or a cross projected on a screen. But itwas
unproven whether or notthese findings could be generalized to more complicated, natural
visual tasks, like freely looking at ohjects in a scene, or picking a face out of a crowd.

MHew research from Barrow shows that microsaccades do in fact occur during a wariety of
complex visual tasks, including locating Waldo in the classic search puzzle. According to
Susana Marinez-Conde, one of the authors ofthe study, these findings put to rest the
hypothesis that microsaccades anly occur in rigid [ahoratary settings when subjects fixate
an a specific paint.

Precise Measurements

In the study, Mardinez-Conde and her tearm used high-precision cameras to record where
test subjects' gaze fell onvarious pictures, which included portraits of animals and people,
Iife Ficture PLUZzie hooks that require the viewer to determine differences hetween two
similarimages, and Waldo search puzles. These visual stimuli are similar to that which
we experience in evendday life, like [ooking at warious features of natural abjects ar scenes,
and searching for a specific object in a complex, distracting scene.

The suhjects were asked to freely view the porraits, and to complete the visual tasks in bath
types of puzzle pictures (i.e. find the differences in the Life puzzles and locate Waldo).
Microsaccade and saccade movements were recorded simultaneously, which allowed the
researchers to pinpoint what the subjects were looking at during high levels of eye
moverment (see video, courtesy of Barrow Meuralogical Institute; Waldo is highlighted in a
blue hox and the microsaccades are indicated in red).

High Correlation

The researchers found that microsaccades are highly invalved in both visual exploration
and visual search tasks. In the porrait pictures, they found a wery high correlation hebtween
tmicrosaccades and salient characteristics like faces, as compared to other less prominent
abjects ar the hackground. According to Madinez-Conde, this may indicate that
microsaccades play a role in locating the most salient ar interesting features in a scene.

In the visual search tasks, higher levels of microsaccades were associated with successful
detections. For example, microsaccades occurred at a much higher rate when the test
suhjects found Waldo,

It iz notyet clearwhy the microsaccades ococur more frequently when the eyves are looking at
a person's face or locating a specific abject, although the researchers suspect tvo possible
scenarios (which are not necessarily mutually exclusive). First, it could be that when the
suhbjectis looking for'Waldo, the increase in microsaccades helps make hig image more
wigible. The other possibility is that the subject first finds Waldo, and the resulting increase
in microsaccades function to verify that the image matches the termplate of Waldo that was
already present in the subject's mind. According to Mardinez-Conde, the next round of
experiments will explore these possihle explanations.

Want to learn more abowt breakthroughs in electronics, medicine, nanotech, and more?
Subscribe to Popular Science and get 83% off the cover price!

POPULAR TAGS

SciTech on Popular Science

global warming | medicine | physics | bacteria | How it
wWarks | biology | food | robots | MASA | deep brain
stirnulation | evalution | nanotech

Regular Features

* The Doctor Is In with fsacore Botwinick | Weird and wild
staries of the human hody, health and disease

o Sey Fles with Juiia Wallace | A broad wiews of new research
and ideas in the sexiest of the hard sciences

* Science Confirms the Olwvious with Laura Allen | The

research that makes us say "duh”

All Tags =4 All Photos ™ All Videos

CALLING ALL
TEACHERS!

WIN
Eggl:g'lna} IMPROVE DUR WORLD
siehge CLICK HERE

LT R I T B T

(N CELESTRON'
PHOTOD GALLERIES EY
SciTech
i Iy

Flo

Puzzling Cannihal Bacteria Is Science Better

.i"'

Together Human Colonies or Worse inthe
Origins Mew research 21st Century?
The most showws that some How scientific
important events strains of bacteria study has

in aur maore than can he tricked into changed over 100
1580-vear study of killing off their YRArS

ancient human ot kind: it may

history—ifram hawve future

fossil finds to applications in

DA testing medicine [photos

of the calony)]

+ More Photo Galleries

Ted Allen and Popular
Science answer all of your
burning food questions

Tuesdays at 9pl|8c
Learn more »»

TODAY'S POPULAR TOPICS

homemade solar panels navy rail gun 2018 homber
marijuana sex this machine might save the world extreme
engineering globhal warming cloning chemistry fossils the
anonymity experiment how to build solar panels enerqy
physics alternative energy wind power obesity solar panel
plastic composites

POPULAR SCIENCE PHOTO POOL

.-' : c S
Share vour photos in the Pop Sci pool at wwwwe flickr .coml
2w latest winner



