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Asked if he could be described as a “mad” scientist, 
Chuck Higgins, associate professor of neuroscience at 
the University of Arizona, responds, “Well, I’m a scien-

tist, and in my case, ‘mad’ is always in question.” 
 Higgins was one of 10 not-so-bashful University of Arizona 
College of Science researchers who participated in a “speed 
dating” with journalists experiment last fall called Scitini 
[DesertLeaf, April 2013]. The event’s basic goal was to get two 
kinds of creative minds—those of scientists and journalists—
together in the same room, let them mix and mingle over a mar-
tini, and see what story ideas ensued that would give the public 
a better idea of UA research projects under way.

pelled him toward computers 
and their myriad applications, 
his involvement with insects was 
dictated more by circumstance.
 “There are ethical concerns 
involving brain experimentation 
with humans and there are no 
extra, live human brains lying 
around, so that avenue leads us 
to learn what we can about human 
brains by using non-human brains, like 
those of fl ies, dragonfl ies, bees and 
hawk moths,” explains Higgins. “Flies 
don’t have a [political] lobby. They’re 
below the threshold of ethical concern, 
so they can be bred, raised, experi-
mented on and disposed of.”
 Take a moment to consider how 
the mind of this Louisiana native 
works. “My earliest memories are 
those of taking things apart to fi gure 
out what was inside them…how the in-
ternal, working mechanisms operated 
in order to do what they did,” 
he recalls.
 Now, decades later and armed with 
a Ph.D in electrical engineering, Hig-
gins gets to take a dragonfl y, open up 
its spinal cord and use that to control 
a robot.
 “I probe living insect brains to 

understand their stimulation signals 
so I can reverse-engineer an artifi cial 
system that will do the same thing [as 
the insect brains]. We’ve got some 
awesome ideas about how brains work 
and those ideas came from studying 
insect brains. I want to build a robotic 
brain that will eventually be as good as 
a human one.”
 Quickly warming to the subject 
possibilities, Higgins expounds: 
“There are situations in which a ro-
bot could save lives—like repairing a 
malfunctioning nuclear power plant. 
An intelligent android could repair the 
problems, just like a human would, but 
then when the robot became radioac-
tive, it could be scrapped. Or what 
about a robot driven by a human with 
joysticks, to help defuse bombs? Or a 
robot that can withstand a bullet blast?  

by Lee Allen&Bugs   Bots
Neuroscience 

From

 Higgins caught my attention be-
cause not only is he a fast talker, he’s 
also a smooth talker when it comes to 
explaining his dreams about building 
intelligent entities.
 “Given adequate time and fund-
ing,” he says, “I’d like to make a robot 
that could go to Mars on a spaceship, 
build a colony there and terraform the 
planet so that by the time humans ar-
rived, everything would be ready to 
go—environmentally safe habitation 
entirely built by androids.”
 But fi rst, it’s the old crawl-before-
you-walk-before-you-run sequence, 
and the 46-year-old scientist is pre-
paring for his dream goal by studying 
brains and computer applications.
 “Right now our understanding 
of brains is primitive, so I’m taking 
a living brain—from an insect—and 
hooking its output into my computer 
to drive a system. At the moment, I’m 
using the vision system of a dragonfl y 
that allows a robot to ‘see’ through the 
fl y’s eyes. It’s a way of understanding 
how the brain’s circuitry works, be-
cause I want to tap into those refl exes 
to allow my robot to perform the same 
response.”
 Although Higgins’ interests pro-

Dragonfl y 
brains in this 
research lab 
may be a link 
to intelligent 
robots that 
can provide 
better living 
through 
technology.

continued on page 68
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You could send it into hostage situa-
tions and even if the bad guys shot at 
it, they couldn’t stop it. An intelligent 
robot would just take their guns and 
walk away letting the police take over 
at that point. It would be really nice if 
we had robots that could be put into 
situations where humans would be en-
dangered.”
 Artificial intelligence already 
abounds. Witness the biggest-selling 
robot on the planet, in terms of num-
bers—the Roomba vacuum cleaner. 
“This isn’t futuristic technology; it’s 
already here and we’ve got a lot of ro-
bots in the house already in the form of 
appliances,” says Higgins.

 “Although we don’t call them ro-
bots, we have machines that will make 
your coffee or toast your bread, wash 
and/or dry your clothes or dishes. The 
problem is, their intelligence is limited 
and we still have to load the washer 
ourselves. We’re not yet competent 
enough to build a device that will come 
and get the dishes or clothes and not 
kill us. In the movies, there’s a tenden-
cy to believe whatever high technology 
comes along will take over and destroy 
the world, but those scenarios are 
laughable.”
 Among the more positive possibili-
ties he envisions is the advancing wave 
of robotic surgery that extends the 
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tools a surgeon might have. Most excit-
ing to Higgins is the fact the process 
can be used at a distance.
 “It seems silly that patients have 
to travel to a surgeon who possesses a 
unique capability,” says Higgins. “With 
robotics, if you’re in Tucson and need 
an operation but are too sick to travel, 
a surgeon in Phoenix or Atlanta could 
do the surgery with a machine. Why 
not allow this particular surgeon to sit 
in a clinic somewhere and do lots of 
operations around the world, without 
any travel?”
 Dragonfly brains in this professor’s 
research lab may be a link to intelligent 
robots that can provide better living 
through technology, and Higgins is 
hopeful his studies will uncover that 
relationship. A lot of his work is funded 
by government grants, and he’s hope-
ful his discoveries will have significant 
ramifications.
 “What taxpayers should want is for 
research to turn into a product where 
someone makes money and then pays 
taxes to the government,” says Hig-
gins. “Taxpayers ought to want me 
to create a profit-making entity that 
repays funds used to do the research 
that made it possible. You get back 
your investment with dividend and a 
new product.
 “It’s all good,” he says, heading 
back to his laboratory, with hopes of 
making that scenario come true.

DL

Lee Allen is a local freelance writer. 
Comments for publication should be 
addressed to letters@desertleaf.com.

 For the more adventurous, there 
are many places where you can just 
pull off the forest roads and camp. 
There are no amenities, but it is free. 
If you do that, I suspect you might not 
see another vehicle or person for an 
entire day.
 As the weather mellows in the 
spring and fall, we like the Hilltop 
Campground near Prescott and the 
Ponderosa Campground just east of 
Payson. Neither have showers, but are 
close to towns with lots of things to see 
and do that are not normally part of 
our camping itinerary. 
 Getting back to nature soothes the 
mind and spirit. Whatever problems 
at home that may cause restless sleep, 
camping puts things into better per-
spective. 

DL
John D. Smith is a local freelance writer. 
Comments for publication should be 
addressed to letters@desertleaf.com. Typical campsite in the high country National Forests

Charles Higgins, Ph.D., in his laboratory, where researchers incorporate living insects into robots.
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