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“| see substantial growth in our future,” he adds.

Growing Interest in Radar Sensing

KARL'’s Blunt, also a Roy A. Roberts Distinguished Professor
of Electrical Engineering and Computer Science, says radar re-
search at KU dates back to 1964. Nichols Hall, which opened
in 1971 and where space technology research took place in the
early days, was financed by NASA. What most may not realize
is that much of the radar development was done here at KU.
After the end of the Cold War, research on radar began to wane,
but there was a pivot back to it following the 9/11 terrorist attacks
in New York City.
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Laboratory in Washington, D.C., Blunt arrived at
KU in 2005.

“Not many schools do radar research anymore,” Blunt says.
“Since 9/11, there’s been a growing defense portfolio. With the
geopolitical environment right now, there’s a lot of interest in
what we do.”

He says his team of five faculty members and roughly a couple
dozen students is working on 15 different projects and has, thus
far, received $10 million in funding from the defense industry
and expects to expend about $5 million this calendar year. What
it does mostly is work on man-made radar sensing, developing
mathematical algorithms that can take data from radar signals
and translate them into practical applications.
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'KU Radar Systems Lab using separate transmit and

receive antennas being used to perform a radar data
collection looking down south lowa street.

“From the defense side, we can track what people are doing,” Blunt says. “Radar can sense how far, how fast something is coming at
you and from what angle. We can also use it to detect motion, to classify it. We can identify large objects like ships on water. Anything
that has a physical property.”

He says his expertise is in radar signal processing.

“We're all electrical engineers, but the field of signal processing within electrical engineering is essentially a form of applied math,”
he says. “How do you translate theoretical math and apply it to real hardware and operational systems? Different applied math within
electrical engineering is like two different languages. Figuring out how those languages connect can be really hard.

“There are so many emerging applications for radar sensing,” Blunt continues. “We’re spanning theory to application. That's why so
many of our students have won awards.”

He says he’s adding three new faculty members this summer.

“We’re doing that because we’re drowning in the work,” Blunt explains, work that starts with the U.S. government then goes to a
defense contractor, and then finds its way to Blunt and his team. He expects to also pick up some more seniors majoring in electrical
engineering. Students either can work two to two and a half years on a master’s degree in electrical engineering or computer engi-
neering, or four to five years on a Ph.D. in electrical engineering. He says graduates receive research internships, both military and
civilian, setting them up for high-paying research jobs.

“In our field, it's not uncommon for there to be bidding wars over students,” Blunt adds. “We’ve had some students come through here
who have done some firsts or something that’s never been done. Taking a new mathematical concept and applying it to real data to
achieve some never-before-seen result. That's what really makes this exciting.”

Radar Tech for Civilian Use

In 2013, KU professor Zongbo Wang was performing studies on ice sheets in the Arctic Circle when it dawned on him that radar
sensing, typically used in detecting movements and locations of objects, also could be applied in measuring ice thickness and mass,
giving a needed boost to the study of global ice melting and climate science.

Two years later, he took that seed of an idea to expand radar’s uses and founded Ainstein Al, a company of 34 employees which,
among other creations, developed one of the first functionally safe radars with an ability to connect to the operational drive train of a
machine. Ainstein is working toward using artificial intelligence to speed up classification.

“The ideal would be ultimately to have a shape library,” says Ainstein Al CEO Matt Stratemeier. “The more we introduce repetition
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into it, the more we introduce Al into it. That's what
we’re working toward. We're excited about getting
to that point where Al will be able to distinguish
items.”

Stratemeier says Ainstein has three main areas
where it concentrates its technology.
m Aeronautics: engineering radar altimeters
that allow drones and other unmanned aerial

vehicles to know their precise distance from
the ground

Specialty vehicles: radar sensing typically
used for collision avoidance on everything
from the aforementioned Bobcat forklifts to
automobiles to delivery trucks

Smart ag: radar for large drone use utilized
for field surveillance, land altitude, aerial
fertilization and field-mapping (the company
also has a partnership with CNH Industrial for
use of radar on the back of Case New Holland
combines, which allows for even distribution
and spread of chaff out of the back when
cutting wheat).

“We saw a need to combine technology with agri-
culture to help make processes more efficient and
accurate,” Stratemeier says. “The inside of these
Case New Holland combines looks like a video
game. It's amazing technology.”

A project that has Stratemeier and Ainstein Al es-
pecially excited these days involves sports. Ain-
stein has entered a partnership with Full Swing
Golf and is one of the main tech drivers behind a
project that uses a radar array capturing the dis-
tance, speed and direction a golf ball travels, and
returns digital readouts that can be used for swing
or equipment analysis, among other uses.

“We're excited to be a part of this venture and see
what radar can do in a recreational environment,”
he says.

Stratemeier believes he sees the world of Ainstein
Al continuing to expand into new areas as well as
improving the areas in which it already has exper-
tise.

“We just want to keep doing better,” he says, “re-
fining to keep making what we have better and
continuing innovation.”

In today’s turbulent and potentially dangerous
world, it's the work of companies and entities such
as these that keeps all of us a little bit safer and
more secure—and even contributes to a better
night's sleep. A
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