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he thick brush strokes and soft color palettes of a

Monet. The bold colors and abstract shapes of a
Rothko. A new Caltech study, which appeared in the
journal Nature Human Behaviour in May, shows that
a simple computer program can accurately predict which
paintings a person will like.

The study enlisted more than 1,500 volunteers
through Amazon’s crowdsourcing platform Mechanical
Turk to rate paintings in the genres of impressionism,

cubism, abstract, and color field. The
volunteers’ answers were fed into
a computer program which,

after this training period,
could predict the volun-
teers’ art preferences
much better than would
happen by chance.

“I used to think the
evaluation of art was
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personal and subjective, so I was surprised by this result,”
says lead author Kiyohito ligaya, a postdoctoral scholar in
the laboratory of Fletcher Jones Professor of Psychology
John O’Doherty, an affiliated member of the Tianqiao and
Chrissy Chen Institute for Neuroscience at Caltech.

“The main point is that we are gaining an insight into
the mechanism that people use to make aesthetic judg-
ments,” says O’Doherty.

In the study, the team programmed the computer to
break a painting’s visual attributes down into what they
called low-level features—traits like contrast, saturation,
and hue—as well as high-level features, which require
human judgment and include traits such as whether the
painting is dynamic or still.

“The computer program then
estimates how much a specific
feature is taken into account when
making a decision about how much
to like a particular piece of art,”
explains ligaya. “Once the comput-
er has estimated that, then it can
successfully predict a person’s lik-
ing for another previously unseen
piece of art.”

The researchers discovered that
the volunteers tended to cluster into
three general categories: those who
like paintings with real-life objects,
such as an impressionist painting;
those who like colorful abstract
paintings, such as a Rothko; and
those who like complex paintings,
such as Picasso’s cubist portraits.
The majority of people fell into the
“real-life object” category.
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The researchers found that they could also train a
deep convolutional neural network (DCNN), a type of
machine-learning program, to how to predict the volun-
teer’s art preferences with a similar level of accuracy. In
this case, the deep-learning approach did not include any
of the selected low- or high-level visual features used in
the first part of the study, so the computer had to “decide”
what features to analyze on its own.

“In deep-neural-network models, we do not actually
know exactly how the network is solving a particular task
because the models learn by themselves much like real
brains do,” explains ligaya.

In another part of the study, the researchers demon-
strated that their simple computer program, which had
already been trained on art preferences, could accurately
predict which photos volunteers
would like. [®
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