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Neuroscientists 3-D model 'face identity
information' stored in the brain

June 18 2019
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Ground Truth

Credit: University of Glasgow

In a world first, neuroscientists from the University of Glasgow have
been able to construct 3-D facial models using the unique information
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stored in an individual's brain when recalling the face of a familiar
person.

The study, which is published today in Nature Human Behaviour, will be
the cornerstone for greater understanding of the brain mechanisms of
face identification, and could have applications for Al, gaming
technology and eyewitness testimony.

A team of Glasgow Scientists studied how their colleagues (14 in total)
recognised the faces of four other colleagues, by determining which
specific facial information they used to identify them from memory.

To test their theories the researchers had volunteers compare faces
which were in all points the same—same age, gender or
ethnicity—except for the information that defines the essence of their
identity. By doing so, the scientists designed a methodology which was
able to 'crack the code' of what defines visual identity and generate it
with a computer program.

The scientists then devised a method which, across many trials, led them
to be able to reconstruct what information is specific to the identity of an
individual in someone else's memory.

Philippe Schyns, Professor of Visual Cognition at the Institute of
Neuroscience and Psychology, said: "It's difficult to understand what
information people store in their memory when they recognise familiar
faces. But we have developed a tool which has essentially given us a
method to do just that.

"By reverse engineering the information that characterises someone's

identity, and then mathematically representing it, we were then able to
render it graphically."
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The researchers designed a Generative Model of 3-D Face Identity,
using a database of 355 3-D faces that described each face by its shape
and texture. They then applied linear models to the faces to be able to
extract the shape and texture for non-identity factors of sex, age and
ethnicity, thereby isolating a face's unique identity information.

In the experiment, the researchers asked observers to rate the
resemblance between a remembered familiar face, and randomly
generated faces that shared factors of sex, age and ethnicity, but with
random identity information. To model the mental representations of
these familiar faces, the researchers estimated the identity components
of shape and texture from the memory of each observer.

As well as 1dentification, the scientists were then able to use the
mathematical model to generate new faces by taking the identity
information unique to the familiar faces and combining it with a change
their age, sex, ethnicity or a combination of those factors.

The paper, "Modelling Face Memory Reveals Task-Generalizable
Representations," is published in Nature Human Behaviour.

More information: Jiayu Zhan et al. Modelling face memory reveals

task-generalizable representations, Nature Human Behaviour (2019).
DOI: 10.1038/s41562-019-0625-3
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