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Hello from the beautiful Michigan Tech
campus on the Keweenaw waterway.

I am Glen Archer, interim chair of the
Department of Electrical and Computer
Engineering, and | am proud to present
our 2019 Annual Report, which covers
activity in the ECE Department for the
2019 fiscal year, running from July 1,
2018, to June 30, 2019.

Last year was another year of
tremendous transition at Michigan Tech.
With the new senior leadership solidly in
place, things got moving across campus.
ECE Chair Dan Fuhrmann completed

his work with the Working Group on
Computing and Information Sciences,
and the University stood up the new
College of Computing in July of 2019.
In the fall 2018 semester, President Rick
Koubek and Provost Jackie Huntoon
launched a series of campuswide
conversations known collectively as
“Tech Forward.” In addition to the new
College of Computing, Kellie Raffaelli
was appointed special assistant to the
president for diversity and inclusion,
and one of her first duties was to launch
a nationwide search for a new vice
president for diversity. Lorell Meadows,
the dean of the Pavlis Honors College,
was also charged with propagating the
PHC's Learning Objectives throughout
the University. Six other high-profile
initiatives resulted as well, with two of
those connected strongly to the College
of Engineering and ECE: Advanced
Materials and Manufacturing, led by
Greg Odegard, and Autonomous and
Intelligent Systems, led by Jeff Naber.
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FROM THE CHAIR

Led by Dan, the Working Group

on Computing and Information
Sciences produced an irrefutable
recommendation to the Michigan Tech
Board of Trustees: The creation of a
College of Computing was needed to
elevate computing at Michigan Tech,
drawing on existing strengths and
opening up new opportunities and
degree programs in health informatics,
cybersecurity, and entrepreneurship.
The structural changes brought by the
newly created College will position
Michigan Tech as a leader in computing,
as itis already a leader in engineering.
Because of his passion and commitment
to this revolutionary venture, Dan
decided to invest fully in its launch and
growth, and proposed his resignation
as chair of the ECE Department. And
so, | was appointed as the interim chair,
with my first task to organize a search
committee to find a new chair. Serving as
the associate chair under Dan, and now
the interim chair, has been an amazing
experience and | am deeply honored
by the confidence and support | have
received from the faculty, staff, and
students of the ECE Department.

We have a fabulous future; it will
continue to be a privilege to guide

it as our path unfolds.

While all this was going on across the
campus, ECE faculty and staff were busy
doing what they do best: teaching our
students, conducting leading-edge
research, and guiding our student
chapters of professional societies.
Several of our faculty members and their
educational and research activities are
profiled in this report. | especially want
to draw attention to Dr. Christopher
Middlebrook, who achieved approval
for the new Plexus Maker Lab, and
created the fabulously successful
printed circuit board (PCB) design and
fabrication course in cooperation with
Calumet Electronics, Systems Control,
Schweitzer Electronics Lab (SEL), and
Altium design software. The PCB

course expands our footprint as part of

an electronic systems manufacturing
initiative intended to close a critical
gap in our nation’s security. | also

want to acknowledge Dr. Jeremy Bos
for his hard work with students in the
Robotic Systems Enterprise and its
flagship project, the GM/SAE AutoDrive
Challenge. In the latest competition,
they won fourth place overall against
lavishly funded competition. We're very
proud of his accomplishments, and
you'll enjoy reading about them. Dr.
Mike Roggemann, of “Paulding Light
Mystery” fame, is also featured, along
with research associate Mark Sloat.

In April, Dan and | proposed the
creation of a new degree program in
Robotics Engineering to be offered in
the ECE Department. This cross-cutting
degree draws on expertise in electrical,
computer, and mechanical engineering;
computing; human machine interface;
and ethics, and will prepare students to
take their place in the Fourth Industrial
Revolution. The approval process is long,
but the longest journey begins with a
single step. We have taken that step
hopefully and resolutely.

That is only a small sample of what's in
store for you in this edition of the ECE
Annual Report. As you read further, you
will see we have been busy. But, we are
never so busy that a phone call (906-
487-2789) or email (gearcher@mtu.
edu) from our alumni isn't a welcome
distraction. If you have stories you want
to share, or just want to hear about
what's going on this week, please don't
hesitate to reach out.
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Glen Archer
Interim Chair, Department of Electrical
and Computer Engineering
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Faculty Directory
Ashok Ambardar
Associate Professor

PhD, Electrical Engineering, University of Wyoming
Signal processing, medical imaging

Glen Archer

Principal Lecturer/Associate Chair

PhD, Electrical Engineering, Michigan Technological University
Image processing, security, information operations

Paul Bergstrom

Professor

PhD, Electrical Engineering, University of Michigan
MEMS, nanotechnology

Leonard Bohmann

Professor/Associate Dean, College of Engineering
PhD, Electrical Engineering, University of Wisconsin
Power systems, renewable energy

Jeremy Bos

Assistant Professor

PhD, Electrical Engineering, Michigan Technological University
Atmosphere optics, image processing, machine intelligence

Jeffrey Burl

Associate Professor

PhD, Electrical Engineering, University of California—Irvine
Adaptive control, robust control, image motion estimation

Bo Chen

Dave House Associate Professor of Mechanical Engineering
and Electrical Engineering

PhD, Mechanical and Aeronautical Engineering, University of
California—Davis

Intelligent mechatronics, embedded systems

Christopher (Kit) Cischke

Senior Lecturer

Chair, Undergraduate Programs Committee

MS, Computer Engineering, University of Minnesota
Parallel computing and UPC
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Zhuo Feng

Associate Professor

PhD, Computer Engineering, Texas A&M University
VLS| computer-aided design, multiphysics modeling
and simulation

Daniel Fuhrmann

Dave House Professor and Chair

PhD, Electrical Engineering and Computer Science,
Princeton University

Statistical signal and image processing

Lucia Gauchia

Richard and Elizabeth Henes Assistant Professor of Energy
Storage Systems

PhD, Electrical, Electronic, and Automation

Engineering, University of Carlos lll of Madrid, Spain
Energy storage systems, state estimation for batteries and
supercapacitors

Durdu Guney

Associate Professor

PhD, Electrical and Computer Engineering, University of
California—San Diego

Metamaterials and plasmonics, quantum computing,
communications and cryptography

Timothy Havens

William and Gloria Jackson Associate Professor

PhD, Electrical and Computer Engineering, University of Missouri
Pattern recognition and machine learning, signal and

image processing

Roger Kieckhafer

Associate Professor

PhD, Electrical Engineering, Cornell University
Computer architecture, fault-tolerant computing

John Lukowski

Associate Professor

MS, Electrical Engineering, Michigan Technological University
Power, energy, factory automation, robotics



 FACULTY HIGHLIGHTS

Sabbatical and Leave Activity

During 2018-19, Saeid Nooshabadi took a partial professional
leave of absence to work with Ford Motor Company in their
Autonomous Vehicle Division, and as part of an Alliance
University project.

With Ford, Nooshabadi worked with a team of researchers and
engineering in Palo Alto, California, and Dearborn, Michigan,
on several projects relating to autonomous vehicles, including
radar imaging, video sensing, and a computer vision algorithm
for trailer angle detection for the F-150 pickup. He was also one
of the drafters of the highway autopilot sensing requirement—
camera, radar, and lidar—for Level 3 advanced driver assistance
systems (ADAS).

As part of the Alliance University project, Nooshabadi and his
PhD student developed a new deep-learning-based algorithm
to detect trailer angles. Nooshabadi also participated in

the development of a radar-based trailer angle detection
algorithm.

Tim Havens took a
sabbatical from teaching

in 2018-19 to focus on

new activities. He said his
sabbatical turned into “an
ongoing collaboration,
with several joint proposals
in the works.”

During 2018-19, Havens
started his role as chief
scientist for Signature
Research Inc. in Calumet,
Michigan. Signature
Research develops
innovative tools that use
high-fidelity, physics-
based approaches for
applications, including
signature management, modeling, and simulation. Havens is
helping build the company’s capabilities in machine learning
and artificial intelligence for defense applications, and he
collaborated on a project funded by the National Geospatial-
Intelligence Agency to examine machine learning algorithms
for detection of overhead infrared imagery. Havens also
recruited one of Signature Research’s employees to become a
doctoral student in Michigan Tech’s Department of Computer
Science, in which he teaches.

Havens also started as director of Michigan Tech's Institute of
Computing and Cybersystems. The ICC (icc.mtu.edu) is the
research arm of the University's new College of Computing,
which opened July 1, 2019. In this role, Havens will work to
stimulate and enable research, not only for the ICC and College
of Computing, but for MTU as a whole.

During the 2018-19 academic year, Chee-Wooi Ten took
a sabbatical to catch up on publications, establish new
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collaborative connections in both industry and academia, and
renew his work/life balance in preparation for new funding in
2021 and 2022.

Ten spent six months at Carnegie Mellon University studying
the organizational structure of the computer science and
engineering programs, as well as the strategy behind the
engineering research center. While based in Pittsburgh,
Pennsylvania, he also met with entrepreneurs and public
authorities across the northeastern US, and conducted seminars
at seven universities in the region to promote his cyber-physical
system security insurance project.

In addition to his professional activities, Ten dedicated time
to his daughter and worked on violin pieces from “Schindler’s
List,” accompanied by his sister on piano. He also enjoyed
fishing trips and overall rest during 2018-19.

Promotion and Tenure

Lucia Gauchia and Zhaohui Wang were promoted from
assistant professor to associate professor with tenure. The ECE
Department congratulates Professors Gauchia and Wang on
this accomplishment, and on all their achievements in research
and teaching.



AutoDrive Challenge 2019

Michigan Tech’s Team Prometheus
Borealis finished fourth overall at the
second year-end competition of the
AutoDrive Challenge in Ann Arbor,
Michigan. The team placed second in
the Pedestrian, Mathworks, and Cost-
Effectiveness Challenges, and took home
the second-most awards of any team.

Prometheus Borealis is one of eight
collegiate teams in North America
participating in the inaugural AutoDrive
Challenge, hosted by SAE International
in partnership with General Motors.
Participants in the multiyear competition
convert a Chevrolet Bolt into an SAE
Level 4 autonomous vehicle, meaning it
can drive itself in most environments with
little or no human intervention.

The Michigan Tech team comprises

40 students from multiple disciplines in
the Robotic Systems Enterprise, hosted in
the ECE Department. The team is advised
by Jeremy Bos, assistant professor of ECE,
and Darrell Robinette, assistant professor
of mechanical engineering-engineering
mechanics (ME-EM).

Bos said Team Prometheus Borealis
walked away from the competition feeling
pretty good. Despite intense competition,
they were within range of second place—

even considering the resource advantage
some of the other competitors enjoy.

“The second and third place teams also
admitted that if they had completed their
dynamic runs before us, we would have
easily made second place,” said Bos.
“They learned from our success. Who ran
when was a big factor in the competition
last year. Fortunately, the organizers have
made changes for year three so run order
will no longer be a factor.”

Bos is enormously proud of the team.
“Our success really speaks to the tenacity,
resourcefulness, and commitment of

our students,” he said. “To that point, a
graduating senior, Trevor Boal (ME-EM),
worked continuously past final exams on
our second-place Mathworks challenge
project. We also had the only ‘perfect’ run
of any team during any dynamic event.”

The perfect run was the team’s second
attempt, so they only received half

the points—but it got a reaction. “The
organizing committee was cheering when
we finished,” said Bos.

The commitment of the team'’s graduate
students—Derek Chopp (ECE), Akhil Kurup
(ECE), and Nate Spike (ME-EM)-is another
big part of the team's success. “They

make themselves continuously available
to our students while still maintaining a
high level of research activity,” said Bos.
“Most of our success can be attributed
to their support, commitment, and all of
their late nights.”

The team’s next challenge will be the third
year-end competition in October at the
Transportation Research Center in East
Liberty, Ohio.

"Fortunately, we are expecting to bring on
another graduate student,” said Bos, “and
having the competition in the Robotic
Systems Enterprise provides us with a
significant advantage over the other
teams.”

In Prometheus Borealis's first year,
students developed and implemented
their vehicle design in Houghton and
spent spring break road-testing the
vehicle at Road America in Elkhart

Lake, Wisconsin. In the first year-end
competition at the GM Proving Grounds
in Yuma, Arizona, the team placed second
in Concept Design.

The AutoDrive Challenege was launched
as a three-year competition. However,
SAE recently announced it will be
extended for a fourth year.
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