
 

Researchers pinpoint part of the brain that
recognizes facial expressions

April 19 2016, by Pam Frost Gorder

  
 

  

This fMRI image shows activity in the posterior superior temporal sulcus (pSTS)
region of the brain of a test subject who is recognizing a facial expression.
Researchers at the Ohio State University have pinpointed the pSTS as the area of
the brain responsible for this task. Credit: The Ohio State University

Researchers at The Ohio State University have pinpointed the area of the
brain responsible for recognizing human facial expressions.

It's on the right side of the brain behind the ear, in a region called the
posterior superior temporal sulcus (pSTS).

In a paper published today in the Journal of Neuroscience, the
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researchers report that they used functional magnetic resonance imaging
(fMRI) to identify a region of pSTS as the part of the brain activated
when test subjects looked at images of people making different facial
expressions.

Further, the researchers have discovered that neural patterns within the
pSTS are specialized for recognizing movement in specific parts of the
face. One pattern is tuned to detect a furrowed brow, another is tuned to
detect the upturn of lips into a smile, and so on.

"That suggests that our brains decode facial expressions by adding up
sets of key muscle movements in the face of the person we are looking
at," said Aleix Martinez, a cognitive scientist and professor of electrical
and computer engineering at Ohio State.

Martinez said that he and his team were able to create a machine
learning algorithm that uses this brain activity to identify what facial
expression a person is looking at based solely on the fMRI signal.

"Humans use a very large number of facial expressions to convey
emotion, other non-verbal communication signals and language,"
Martinez said.
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Test subjects in an Ohio State University study were shown a series of
photographs of different facial expressions. Researchers pinpointed an area of
the brain that is specifically attuned to picking up key muscle movements (here,
labeled AU for 'action units') that combine to express emotion. Credit: The Ohio
State University

"Yet, when we see someone make a face, we recognize it instantly,
seemingly without conscious awareness. In computational terms, a facial
expression can encode information, and we've long wondered how the
brain is able to decode this information so efficiently.

"Now we know that there is a small part of the brain devoted to this
task."
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Using this fMRI data, the researchers developed a machine learning
algorithm that has about a 60 percent success rate in decoding human
facial expressions, regardless of the facial expression and regardless of
the person viewing it.

"That's a very powerful development, because it suggests that the coding
of facial expressions is very similar in your brain and my brain and most
everyone else's brain," Martinez said.

The study doesn't say anything about people who exhibit atypical neural
functioning, but it could give researchers new insights, said study co-
author Julie Golomb, assistant professor of psychology and director of
the Vision and Cognitive Neuroscience Lab at Ohio State.

"This work could have a variety of applications, helping us not only
understand how the brain processes facial expressions, but ultimately
how this process may differ in people with autism, for example," she
said.

Doctoral student Ramprakash Srinivasan, Golomb and Martinez placed
10 college students into an fMRI machine and showed them more than
1,000 photographs of people making facial expressions. The expressions
corresponded to seven different emotional categories: disgusted, happily
surprised, happily disgusted, angrily surprised, fearfully surprised, sadly
fearful and fearfully disgusted.

While some of the expressions were positive and others negative, they all
had some commonalities among them. For instance, "happily surprised,"
"angrily surprised" and "fearfully surprised" all include raised eyebrows,
though other parts of the face differ when we express these three
emotions.

fMRI detects increased blood flow in the brain, so the research group
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was able to obtain images of the part of the brain that was activated
when the students recognized different expressions. Regardless of the
expression they were looking at, all the students showed increased
activity in the same region—the pSTS.

Then the research group used a computer to cross-reference the fMRI
images with the different facial muscle movements shown in the test
photographs. They were able to create a map of regions within the pSTS
that activated for different facial muscle groups, such as the muscles of
the eyebrows or lips.

First, they constructed maps using the fMRIs of 9 of the participants.
Then, they fed the algorithm the fMRI images from the 10th student,
and asked it to identify the expressions that student was looking at. Then
they repeated the experiment, creating the map from scratch with data
from nine of the students, but using a different student as the 10th
subject.

About 60 percent of the time, the algorithm was able to accurately
identify the facial expression that the 10th person was looking at, based
solely on that person's fMRI image.

Martinez called the results "very positive," and said that they indicate
that the algorithm is making strides toward an understanding of what
happens in that region of the brain.
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