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Living insects become eyes. for robots
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bout five years ago, a bizarre
idea occurred to me. At the

time, I was designing complex
electronic circuits to mimic a small
portion of aninsect brain. These
circuits would be created on a tiny
computer chip, but the prototyping
costs would be in the tens of thou-
sands of dollars. Despite having a
brain with 10,000 times fewer neu-
rons than our own, insects havere-
markable flight capabilities and
have alot to teach people about
building flying robots.

I'had to wonder: Was it worth all
the trouble and expense just to
mimic a small slice of an insect
brain? Why couldn’t Tjust use a real
insect brain? Surely insect brains
were cheaper than manufacturing
custom integrated circuits!

Since that time, my students
and I have been interfacing the liv-
ing brains of insects to robots.

We started by using a moth be-
cause its brain is larger than that of
many insects. The focus of my
laboratory is on vision, so we
tapped into neurons that carry in-
formation about objects moving
in front of the moth.

In our first insect-robot inter-
facing experiment (dubbed the
“robo-moth”), we had moderate
success in making an au-
tonomous robot turn to face ob-
jects moving in front of it. The
limitation was our ability to con-
tinue recording from one partic-
ular neuron while the robot
moved, which required precise
electrode placement.

In the current iteration of this
project (“robo-dragonfly?”), we
are interfacing the vision system
of a dragonfly to a new robot.
When hunting small targets, drag-
onflies move almost faster than
our eyes can see.

This time, instead of going into
the brain, we are tapping into the
“spinal cord” of the insect. Be-
cause of this, precise electrode

ABOUT THE SCHOOL

The School of Mind, Brain, and
Behavior studies subjects ranging
from molecules to psychiatric dis-
orders by spanning disciplinary
boundaries. The school comprises
the Departments of Neuroscience,
Psychology, and Speech, Language
and Hearing Sciences and the Pro-
gram in Cognitive Science and the
Graduate Interdisciplinary Pro-
gram in Neuroscience.

placement is not necessary and we
will be able to record for long peri-
ods. We are tapping into cells that
report the movement of small ob-
jects in front of the dragonfly and
expect our robot to be able to track

small moving targets using the
dragonfly’s visual system.

Beyond visual sensors, where
might thisline of research take us?
Modern computing systems have
their strengths and weaknesses. The
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ABOVE: Graduate
student Peter Hall
puts an electrode
in a dragonfly
brain.

LEFT: A dragonfly is
fixed to a magnetic
stand in prepara-
tion for recording
from the insect'’s
brain.

average human is completely unable
to compete with acommon desktop
computer in multiplying large num-
bers, for example. However, the

fastest supercomputer on the planet
will have trouble matching a human
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brain recordings:
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watch?v=hYuXJnkgLfs
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child at face recognition. So you
might say that conventional com-
puting and “brain” computing have
complementary strengths. So why
not engineer a system with the best
of both worlds?

Inthelong term, Iimagine hy-
brid computers that contain both
conventional electronics and ge-
netically engineered biological
neural networks that work togeth -
er to make “intelligent” comput -
ing systems. Despite decades of
improvement in computing and
some really remarkable reductions
in size, computers today are still
pretty dumb.

Might combining computers
with biology allow us to extend
computing beyond its current
limitations, and in combination
with robotics, create artificially
intelligent beings? T hope so, but
only time will tell.



