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A thinking person's thinking robot
Published: Friday, May 18, 2007
By Tim Johnson
Free Press Staff Writer
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Chances are that, sooner or later, Josh Bongard will
be popularly known for something other than his
work on the four-legged robot that taught itself to
walk and then, after it was partially disabled, to
lurch.
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For now, though, that flailing but resilient contraption
-- which he and two collaborators at Cornell
University dubbed "Starfish" -- remains something of
a signature creation. It also happens to unsettle
some people who watch it in action ("a little bit
scary," the interviewer on the Discovery Channel
called it), considering that this is a machine that
seems to have a basic sense of self-awareness.
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If the notion of a self-aware robot unnerves the
general public, the transcendent nature of Bongard's
research might have a similar effect on some of his
academic colleagues who are bound to standard
departmental disciplines. The University of Vermont
hired Bongard as an assistant professor of
computer science, but his work in robotics and
artificial intelligence draws on biology, psychology,
neuroscience, mathematics, economics, even
philosophy. What does it mean to be self-aware,
after all?
"You have a sense of your own body," Bongard
said. That much seemed to be true of Starfish,
whose creators assigned it the task of moving
across a surface without telling it how to do so.
Instead, the robot was programmed to test the
locomotive possibilities for itself with a "series of
playful actions" that Bongard compared to what a
human infant engages in. The robot learns what its
body can do and what it can't, ultimately teaching
itself to walk, as Bongard describes it.

THIS WEEK IN PHOTOS
Josh Bongard, an assistant professor in the College of
Engineering and Mathematics at the University of Vermont,
shows some of the robotics components used in his classes
on Wednesday.
ALISON REDLICH, Free Press
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Then, when the researchers removed a part from a
leg, rendering that leg useless, the robot went
through another learning process and figured out
another way to move -- a way its creators hadn't
expected. Instead of hobbling on three legs, it
essentially dragged itself along.
What's novel about Starfish is that it adapts to its
own injury. What's novel about Bongard's work is
that it overarches academic pigeonholes. He is
co-author of "How the Body Shapes the Way We
Think: A New View of Intelligence," newly published
by The MIT Press, that spans biological, artificial
and organizational intelligence, with multiple
citations of scholarly luminaries in economics,
mathematics, psychology and computer graphics.
Dean's approach
This sort of interdisciplinary exploration is in keeping
with the "unity of knowledge" approach to
engineering that Domenico Grasso has been
promoting since he became dean of UVM's College
of Engineering and Mathematical Sciences two
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years ago. In a world where Asia is turning out many
more engineers than the United States, Grasso
advocates overhauling the traditional engineering
curriculum to develop "holistic" engineers -students equipped not only with the quantitative
reasoning skills but able to think critically in other
disciplines in attempting solve problems that might
require some knowledge of, for example, sociology
or business as well as technical know-how.
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Bongard, who came to UVM last fall, is a recruit who
exemplifies this approach. In fact, Bongard said, the
"unity of knowledge" approach was one of UVM's
key attractions for him. In the 1990s, as an
undergraduate at McMaster University, in Ontario,
he decided he wanted to specialize in both biology
and computer science -- but there were no
universities in North America that offered that
combined program. That led him to the two
institutions where he could pursue those interests -University of Sussex, in England, where he got a
master's degree; and the University of Zurich, in
Switzerland, where he earned his Ph.D.
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"We are incredibly fortunate to have him here,"
Subscribe to the Free Press
Grasso said. "He's world-class -- he could be at any
university in the country."
News Week
Microsoft gift
Another endorsement came in April when Bongard
The week in photos
was named one of five New Faculty Fellows in a
RSS Feed
program sponsored by Microsoft that aims to
stimulate creative research. The five chosen this
year, from among 100 candidates, are all assistant professors at U.S. universities. Each receives an
unrestricted cash gift of $200,000.
Bongard's current research projects go beyond robotics.
A "Participants Needed" notice on his Web site reads: "I am looking for people interested in helping to
explore the nature of aesthetic preference: how and why do people like one object more than another? If
you are interested, please click and get involved in scientific discovery." His intent, he said, is to develop a
computer program that can learn what an individual's preference is, and then, predict other preferences for
that person.
In robotics, too, his interest is in machines that can learn, with bodies that can grow and develop -machines that evolve. Much of the research work in this field is done in the form of computer simulations
of robots, as distinct from actual robots. In either form, Bongard's robots are different from the industrial
robots on assembly lines that simply do the same thing over and over. Bongard designs robots that figure
out how to do the tasks they are assigned.
The practical value of a robot that can adapt to its surroundings is obvious in two exploratory situations in
inhospitable places: at disaster sites and on other planets.
Consider the Beagle 2, an exploratory robot that was apparently deposited on Mars in 2003 but never
heard from again. Is it possible that the Beagle 2 suffered some minor malfunction -- something analogous
to a lame leg -- and was incapable of overcoming it? Nobody knows, but scientists at NASA and other
space agencies have a keen interest, Bongard said, in developing robots that have some capacity for
adaptation and self-awareness.
He acknowledges that the notion of conferring a machine with self-awareness -- a quality which some
people consider exclusively human -- can be "controversial."
He distinguishes, though, between self-awareness and consciousness. Starfish had one characteristic but
not the other, he believes.
To be conscious, he said, one must be aware of one's own self-awareness.
Could a conscious robot be built?
"It's theoretically possible," Bongard replied, "but I'm not sure of the practical value."
Contact Tim Johnson at 660-1808 or tjohnson@bfp.burlingtonfreepress.com.
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