FRANK BENTAYOU
Plain Dealer Reporter

People and industrial machin-
ery suffer the same fate, func-
tioning as both do in an imper-
fect world.

‘We know what that means for
humans. They can break or age
and wear down. But whirling,
pumping, lifting, cutting, boring
and otherwise power-driven gad-
gets used to manufacture things
face similar challenges. They re-
spond in familiar ways.

Now, though, a professor at
Cleveland State University has

" introduced a fresh approach to

meeting the myriad disturbances
that manufacturing devices con-
front second by second in their
daily lives.

The technology that Zhigiang
Gao developed can identify bur-
geoning errors in machine opera-
tions, anticipate their effect and
adjust the process before the er-
TorS screw up any products. A re-
sult is that whatever parts the
machines kick out remain as con-

sistent as the manufacturer '

chooses, despite any friction or
power surges that otherwise
would throw production out of
kilter

Gm;’s control system, called ac-

A new industrial revolution?
CSU research holds huge promise for manufacturing

tive disturbance-rejection con-
trol, or ADRC, aims to enhance
or, eventually, even supplant a
control approach that has been
the industrial standard since the
1920s. The old approach is called
the proportional-integral-deriva-
tive, or PID, controller.

As errors slip into machine op-
erations, PID uses a control loop
feedback approach to “tune”
three factors in the operations.

Gao has toiled over a new ap-
proach since the 1980s, when he
was studying at the University of
Notre Dame, and especially since
1990, when he joined CSU.
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Engineering Professor Zhigiang Gao, shown in his Cleveland
State University lab, has seen his struggle to bring industrial
machine control technology into the 21st century begin to pay off
in recent weeks. The company that he and a business partner
formed received a $1 million investment from Early Stage
Partners in Cleveland.
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Motion-control research
holds huge promise

ADRC brings the most sophis-

ticated interplay of engineering

and mathematics to bear on an-
ing and
operations in machines.

The trick is to sense that, for
instance, friction may slow a ma-
chine, thus disturbing operations
of, say, cutting plastic sheets into
cell-phone gaskets. The software
‘would compute the scope of the
possible disruption and instruct
the power unit to comp be-

fore the friction messes up prod-
ucts. “It rejects the disturbance,”
Gao said, by making a simple ad-
justment.

Many environmental sources
can introduce problems, but
ADRC focuses on maintaining
consistent output, an essential
concern of modern manufactur-
ing, where quality control and

ired of the ma-
chines compared with equip-
ment lacking the new technol-
ogy. He and the businessmen are
confident they have a winner on
their hands.

The engineer’s yem-s of compu-
tations and tests suggest a ma-
chine with his technology could
perform at least 15 percent more
efficiently, using less power and

cost savings reign e
The software that Gao devel-
opedwnldbeeomnwhnaloml

ing with more p
and predictability while generat-
ing fewer errors. The net result,

calls “a
ary lpprouh, a disruptive tech-
nology” in the industrial world.
One result is that it could help
make Cleveland a new center of
excellence in tomorrow’s manu-
facturing universe.

Last month, ADRC Technolo-
gies Inc., the company Gao and
industrial-controls expert Jim
Dawson of Hudson started in
2006, received $1 million in fi-
nancing from a Northeast Ohio

-venture capital firm to launch
real-world testing on the profes-
sor’s control system. “That’s real
money,” Dawson said.

Starting in the next few weeks,
the technology — software that
takes information from sensors
embedded in machines and uses
sophisticated algorithms to fore-
see problems — will go under
close scrutiny for about six
months. It will operate in drill
presses, industrial lathes, stamp-
ing machines and other mecha-
nized tools on shop floors scat-
tered around the region.

“What we’re going to do now is
put this technology in settings

actual

to Jim Dawson, a ca-
reer industrial-controls expert
and president of the new com-
pany, “will be double-digit sav-
ings for manufacturers. We're
sure of that.”

The approaching field tests,
Dawson said, could position the
company, now just an office in
Hudson, as “a major technology
supplier to all kinds of manufac-
turers around the globe.” And
Gao said he would not be sur-
prised if the company’s presence
here, combined with the research
empbhasis at the control center he
runs at CSU, brings other compa-
nies focused on advanced control
technology to the region.

“Cléveland is the only place I
could have done this, where this
kind of focus on industrial con-
trols actually makes sense,” he
said in his lah, He has worked
with labs and manufacturing
companies with facilities in
Northeast Ohio since the mid-
1990s, slmri.ng information with
and receiving support from
NASA Glenn Research Center,

kw the Cleve-

with and
do controlled tests,” said Jim Pe-
tras, a founder and ing di-
rector of Early Stage Partners,
whose investors put up the $1
million.

“Well take someone who has a
complex process and runs a piece
of equipment 24 hours a day,

~—seven days a week with the ap-
propriate maintenance sched-
ule,” Petras said, and harvest a
wealth of operational data.

Gao will analyze quality, effi-
ciency, cost of operation and

land Clinic and many others.

In the ’90s, he shifted his re-
search from highly theoretical is-
sues to “dealing with the kinds of
practical problems you find in
factories,” he said.

His third-floor lab reflects that
practical turn. The big room is

“filled with computers, of course,

but also industrial simulations.
They include a pair of electric
motors o one another
by a rubber drive belt and
plugged into a refrigerator-sized

‘set of controls and a desktop
computer.

Graduate student Gn.ng Tian,
who is working on a doctoral de-
gree in engineering and is a na-
tive of northwest China, ex-
plained the unit.

One motor runs the belt and a
smaller one introduces distur-
‘bances too tiny for the eye to see.
Gang turned on the whirring mo-
tors, then examined the color

graphics on the computer screen.
He pointed to a little “error” that
disturbed smooth operati

~ control say his
 the potential to replace another

_ competitive i

" Watched the dsplay intently.

Later, standing with Dawson
and the research assistants and

_graduate students, Gao smiled

and agreed tiat after two dec-

" ades of toil, ‘things are moving
pretty fast.

Experts l.n the field ofmouon

“And here’s a system that not
only can industrial machine
makers incorporate into their

of new
but it’s easy to retrofit it, too,”
into existing machines, he said.

That’s an important considera-
tion, as nea:ly half the nation’s

hines have

‘hnology has

whose theoretical basis hasn’t
changed in 85 years.

During that time, and espe-
cially very recently, manufactur-
ing has focused far more on pre-
cision, efficiency, speed and

been in use for a decade.

Gao said “the light bulb went
on” when he began connecting
with the cluster of manufactur-
ing companies nearby and talk-
ing with practitioners about
what they confront, using a con-

as well as op
with fewer employees. These are
all factors that play into the eco-
nomics of making goods inexpen-
sively for worldwide markets, a

trol model developed in 1922.
“Everybody said, ‘Yeah, it’s a
problem, but we don't know how
to solveit.””

From his early days at CSU,

today.

‘The ADRC software sensed it, he
said, before it influenced the
spinning belt. Then it sent a mes-
sage to the larger motor to com-
pensate as it occurred.

Shen Zhao, 28, another grad
student, had arrived in Cleveland
only the day before from his pre-
vious home in Beijing. He

are at

the supported his ef-
forts to dive into the question

every opp to 2
processes, another way of saying

“cutting costs.” Petras insists
that the reason ARDC is a great
early-stage investment is that the
company expects virtually to
guarantee the double-digit sav-
ings the venture capitalist loves
to talk about.

D didn’t have the time
or energy to answér: What's the
Dbasis for the next generation of
industrial controls?

The question is now getting a
1ot of attention.

To reach this Plain Dealer reporter:
fbentayou@plaind.com, 216-999-4116
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