
Can’t go a day without watching 24? Afraid you
won’t survive without Survivor? Hayder Radha,
professor, hopes that one day you can take your

favorite television shows everywhere you go—and watch
them on demand. Working in his Wireless and Video
Communications (WAVES) lab, the researcher and his
graduate students are developing methods to
stream high-quality video over the
Internet and wireless net-
works. This means that in the
future high-definition televi-
sion could be available in the
car and on laptops, and high-
quality reliable television could
be displayed anywhere that you
can take your PDA and cell phone.

Radha describes his work as a
broad discipline that intersects
the fields of wireless commu-
nication, Internet networking,
and video communication. His
primary objective is to
improve the quality of stream-
ing video to maintain smooth,
reliable playback in the often
hostile wireless and Internet
environments. One of the ways
he hopes to achieve this is
through “network channel
coding,” a new NSF-funded
framework developed in the
WAVES Lab.

“With traditional channel cod-
ing you add some redundancy to

a video packet you’re sending out over the Internet to
insure that—even if some of the video becomes distorted
or gets dropped—you can recreate it at the other end,”
says Radha. “Network channel coding builds this function
right into the network so the system can intelligently cre-
ate redundancy and deliver a high-quality video consis-
tently while using network resources very efficiently.”

He says the practice is particularly effective when utilized
for peer-to-peer sharing. In peer-to-peer

sharing, streaming video con-
sumers can tap into a feed from
another customer with a comput-

er located somewhere over the
network, ideally in close physical

proximity to their own. This means
that video packets do not have to

travel a great distance from a remote
server, lowering the risk of congestion
and dropped feeds.

As part of his research, Radha is
investigating Internet Protocol
Television (IPTV). The idea is to turn
any TV into an Internet portal, allow-
ing customers access to traditional
local and cable channels—as well as
millions of movies and past TV show
episodes—on demand. “With IPTV
you don’t have to wait for something
to be on, you can have whatever you
want whenever you want it,” says
Radha. “Add in wireless accessibility
and your television will essentially fol-
low you. We’re on the verge of an

incredible revolution.” 
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Hayder Radha, professor, wants to change the way
you watch television.
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Michigan State University, the Fraunhofer
Center for Coatings and Laser Applications
(CCL), and Campbell Technological

Resources Incorporated signed a three-way research
agreement April 4 to investigate high-quality diamond
synthesis using chemical vapor deposition (CVD) tech-
niques. CVD technology has been used to produce
industrial-grade diamond for approximately 10 years,
but the new research group hopes to grow high-quality
diamond more quickly than ever before. The collabora-
tion will be headed by Jes Asmussen, Fraunhofer CCL
executive director and University Distinguished
Professor; Timothy Grotjohn, acting chair of electrical
and computer engineering; and Donnie Reinhard, grad-
uate coordinator and professor.

“If this is successful, it will change our lives. If we can
grow superior diamond quickly, we can lower the cost
of the material, making it feasible for all kinds of new
industrial applications,” says Asmussen. “We will have
an impact on the economy, both in Michigan and in the
region.”

According to Asmussen, the strength, wear resistance,
friction tolerance, thermal conductivity, and chemical
stability of diamond makes it ideal for a multitude of

industrial applications.  The researcher expects dia-
mond material innovations to play an important role in
the future transformation of a whole host of technolo-
gies including industrial tools, electronic applications,
and biomedical devices. “Because of the unique optical
properties of diamond, we could see it in use in appli-
cations like lenses for high-powered lasers,” he says.

MSU and Fraunhofer formed a close collaboration in
2003 with the goal of providing research and develop-
ment services to industry and government using MSU
expertise in carbon-based materials. Fraunhofer plays a
special role in the process of transferring innovation to
industry by maintaining close ties with both university
researchers and industry.  Campbell Technological
Resources, an Ohio-based company specializing in
materials processing, is funding the multi-year research
development project.

“Being able to get research out into the marketplace is
very important,” says William Hartman, vice president
of Fraunhofer USA. “Our partnership with Campbell
Technological Resources is an excellent way of mov-
ing forward. We are anticipating some very exciting
developments.”

MSU Teams with Fraunhofer and 
Ohio Company to Develop Diamond Technology

Front row left to right: Bill Hartman, vice president, Fraunhofer USA; Lori Hudson,
director, MSU Office of Intellectual Property; Martin Campbell, president, Campbell
Technological Resources, Inc. Back row left to right: Jes Asmussen, executive director
of Fraunhofer USA Center for Coatings and Laser Applications, MSU University
Distinguished Professor, and Richard M. Hong Chaired Professor; Satish Udpa, dean,
MSU College of Engineering; Marilyn Campbell, treasurer, Campbell Technological
Resources Inc.
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In 20 years your doctor may be able to implant a high-
ly sensitive receiver to continuously monitor your
health and wirelessly report abnormalities in real
time—giving you information about health conditions
and diseases before symptoms appear or become life-
threatening. It sounds like science fiction, but thanks to
the work of Andrew Mason, assistant professor, and a
team of MSU chemical engineers and biochemists,
futuristic biomedical applications are taking shape
today.

Using new developments in nanotechnology, Mason
hopes to build microscopic electrode arrays sensitive
enough to extract useful information from
the extremely weak signals produced
by human proteins and brain neu-
rons. According to the researcher,
the applications for this technol-
ogy encompass biomedicine,
environmental monitoring,
neurology, and even psychol-
ogy.

The primary use for the new
biosensor arrays will be in
proteomics—the study of pro-
tein reactions and functions to
understand and diagnose ill-
ness. “This differs from
genomics in one important way,”
says Mason. “Genes tell us what dis-
eases we’re likely to get, but proteins
tell us what’s going on in our bodies at
that very minute. If we can detect and translate their
signals we can get an accurate, complete, real-time
snapshot of a person’s health.”

Using this protein technology, Mason says these
biosensor arrays could also be used to detect toxins and

environmental hazards.
“If you know a par-
ticular protein reacts
to a nerve agent, you

put that
protein
on the
chip,”

says Mason. “If you detect a reaction, you know the
toxin is in the area and you can begin to respond to the
threat before it causes harm.” 

The researcher is also part of another team that is
developing a variation of this technology based on
chemically functionalized nanoparticles.  The group
was recently awarded a $1.3 million grant from the
Department of Homeland Security to develop this
premise for detection of explosives. “From an electron-
ics point of view,” Mason says, “there are striking sim-
ilarities between the biosensor and chemical sensor
systems.  We are working to develop a set of novel

electrical interfaces that are suitable for a
wide range of nanotechnology sen-

sors.”

Mason is also working with sen-
sors that have neurological and
psychological applications.
Funded by a National
Institutes of Health grant,
Mason, Shantanu
Chakrabartty, assistant pro-
fessor and Karim Oweiss,
assistant professor, are
attempting to develop an

implantable signal processing
chip that can extract useful infor-

mation from neural sensors and
wirelessly transmit data from the

body. Such tools would allow neural
scientists to explore what part of the brain

stimulates distinct body movements and thought
processes. “If we know where signals for each part of
the body originate, we can bypass the nervous system
and reproduce signals artificially,” says Mason. “This
means people with spinal cord injuries could someday
be able to function normally.”  The information
extracted from neuroprosthetic devices could also lead
to applications for the treatment and prevention of
mental illness. 

“The applications for sensor systems based on bio- and
nanotechnologies are numerous,” says Mason. “Our
work right now focuses on capturing the very weak
signals generated by these novel transducers and
retrieving the useful information from them. After that,
their applications for healthcare, environmental aware-
ness, and many other fields are almost endless.”

3MSU department of electrical & computer engineering

Mason Pioneers the Future of Electronics in Biomedicine

Bottom left: Andrew Mason, assistant professor (right), works with master’s
student Yue Huang on integrated circuits for biomedical applications.
Above: A microscopic view of a prototype of Mason’s biosensor array.
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Andre Salazar (PhD ’67) returned to his alma mater February 9 to
speak to graduate students in the Sloan Engineering Program about
“Modern Strategy and Contract Issues Between Firms in Licensing
Technology.” The University of New Mexico (UNM) professor
examined how modern changes in the technology-licensing envi-
ronment are likely to affect the practice of engineering. Salazar has
joint appointments in the UNM School of Engineering and
Anderson School of Management. He is also CEO and president of
DTS, a public company and manufacturer of wireless infrastruc-
ture equipment in Atlanta, Georgia.

Jim Day (BS ’80) was named an
Institute of Electrical and Electronics
Engineers (IEEE) Fellow in January. He
was chosen for the prestigious honor
based on his leadership in space-time
adaptive processing for U.S. Navy air-
borne early warning systems. The
Institute of Electrical and Electronics
Engineers awarded Fellow status to less
than one-tenth of one percent of the
total IEEE voting membership this year.
Day is the technical director of
Lockheed Martin’s airborne radar pro-
grams and was vital to the company’s successful bid for the $414
million naval contract to develop the Advanced Hawkeye airborne
early warning aircraft. In 2004, Day was named a Lockheed
Martin Fellow and was given the prestigious NOVA Award for
Technical Excellence, the company’s highest recognition for indi-
vidual and team achievements.

Gregg Motter (BS ’73, MS Systems
Engineering ’80) received the John D.
Ryder Electrical and Computer
Engineering Alumni Award at the
College of Engineering Alumni Awards
Banquet May 6 at the Kellogg Hotel and
Conference Center. The award is pre-
sented annually to an outstanding ECE
graduate who has made exceptional con-
tributions to the field and to society.
Motter is a Scientist and Six Sigma
Master Black Belt in the Performance
Plastics and Chemicals Business of the

Dow Chemical Company. He manages numerous ongoing projects
in polystyrene, Dow automotive, building and construction, and
materials engineering. 

Motter joined Dow in 1973. Early in his career, he was Dow’s
global industry scientist in their external technology organization,
seeking new business opportunities in the rapidly changing electri-
cal industry. During his time with the company, he has served as
plastics project manager, optoelectronics project manager, group
supervisor in Saran TS&D, production supervisor in plastics, and
as process control specialist in both Midland and Dow Canada
operations.

Motter holds five patents related to polymeric reflective materials
and one for chemically pumped vacuum insulation. He is a mem-
ber of the Society of Automotive Engineers and the Dow Chemical
Scientist Global Organization. He is also co-founder of Dow
Chemical’s Global Development Scientist Organization. Motter
has been a member of MSU’s Department of Electrical and
Computer Engineering visiting committee since 1995, and he
served on the College of Engineering alumni board from 1999 to
2003.

Profile in Success: Michelle Campbell Johnson, Motorola

Senior Project Manager
Michelle Campbell Johnson
(BS ’95) has always liked to
tinker—a skill that came in
handy growing up in her sin-
gle-parent, cash-strapped fami-
ly. She gladly fixed anything
that broke and used her techni-
cal savvy to make life easier—
engineering creations like a
remote control trash-grabbing
robot. As long as she had
someone willing to let her use
her gifts, she was happy.

Twenty years later, this one-
time amateur fiddler develops
next-generation products for

Motorola telecommunications wireless carrier customers like
Nextel. ”My most recent design is a network operability
tool,” says Campbell Johnson. “In short, this tool allows the
network operators the ability to easily migrate multiple sites
across their network.”

Michelle understands that innovation is sometimes difficult
and it’s not always easy to convert ideas into real products.
“Yes, it can sometimes be frustrating and I understand not
everyone can easily accept a new vision and direction,” she
says. “But I have some plans in mind that I believe would
transform the way things could and would be done in this
world. I would like everyone to know I have some cool ideas
in my head.”

~ Reprinted in part with permission from the MSU Alumni
Magazine, original article by John Draper and Bob Bao

NETWORKS   |   FALL 20064

Alumni Networks

Michelle Campbell Johnson
(Courtesy of MSU Alumni
Magazine)

Jim Day

Gregg Motter
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Our People
Endowed Chairs & Professorships—Without question, the
most critical need in the college is endowed faculty posi-
tions. Colleges with endowed faculty positions are able to
attract and retain the very top faculty. These high-caliber
professors then attract the top students to the university.
Endowed chairs and professorships also enable the
college to build leadership in its key areas of
strength and promise.

Graduate Fellowships—While it’s true that
superior faculty attract top graduate stu-
dents, competitive financial aid can also
determine the quality of the graduate stu-
dent body. Outstanding graduate students
help the college maintain considerable
strength in both research and educational
endeavors.

Undergraduate Scholarships—As federal
and state programs level off their sup-
port, the college must look to endowed
scholarships to meet the financial needs of
students and their families. Scholarships
help alleviate the financial burden and
stress placed on students, thus enabling
them to concentrate on their studies and par-
ticipate in other activities that enhance educa-
tional value.

Our Opportunities
Endowed Excellence/Opportunity Funds—One of the areas
of highest priority in the college is the establishment of
endowed, discretionary, excellence/opportunity funds.
Discretionary support is pivotal because it provides the
greatest flexibility for the future.  It assures that as priori-
ties change over time—and as leadership changes over the
years—flexible funds are available to maximize investment
returns for the college. The overriding goal of these funds
is to ensure progress, innovation, and excellence.

Research and Teaching Excellence Endowments—
Endowments designed to help promising young faculty in
their professional development and maturation are critical
to nurture growing talent. Such support allows our young
researchers to test ideas on a pre-competitive basis. For a
teacher who has yet to establish a research identity in the
professional community, such assistance can be critical to
opening new lines of research.

Study Abroad Scholarships—Students who participate in
study abroad have an improved global perspective. Their
ability to operate and work in a global environment is
enhanced through the experience. Study abroad scholar-
ships ease financial burdens for students and create new
opportunities for increased participation.

Our Programs
Endowments for Student Enrichment—These

funds send students to national conferences
to present their work, support new student
organizations in need of start-up funds,
provide needed improvements to
enhance student facilities, and support
students with special financial situations.

Endowments for Diversity Programs and
Initiatives—These funds strengthen aca-
demic support services. Such endow-
ments reinforce the college’s commit-
ment to increase recruitment and reten-
tion of a diverse set of students, faculty,

staff, and administrators; encourage
greater understanding of national and

international diversity to meet the needs of
a multicultural and global society; and

improve the educational climate for underrep-
resented groups and, indeed, for all students.

Endowments for Co-Curricular Student Activities—
These funds enhance the traditional educational experi-
ence by enabling students to participate in national design
or research competitions. They pay for supplies for compe-
titions like the formula car or concrete canoe, and support
other meaningful extracurricular engineering activities. 

Communications Program Endowments—These funds pro-
mote excellent oral and written communication for engi-
neering students. A strong focus on communication pre-
pares students to recognize the importance of effective
communication, to listen effectively, to write informative
technical reports, and to make high-impact oral and visual
presentations.

Endowments: The Choice is Yours

Did you know that you can choose how your endowment
will support the College of Engineering?  
Whether you support one of the college’s funding priorities or decide to direct your gift to a 
program that benefited you as a student, the type of endowment you create is limited only by your
imagination. Here are just a few of the opportunities:

To discuss the types of endowments listed here,
or to explore the possibility of creating an 

endowment of your own, contact Engineering
Development at (517) 355-8339, or 

send e-mail to egrdevel@egr.msu.edu. 
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Tan Receives Prestigious CAREER Grant
Xiaobo Tan, assistant professor,
received an NSF CAREER Award
for his proposal “Dexterous
Biomimetic Micromanipulation
Using Artificial Muscles: Modeling,
Sensing, and Control.” Tan’s project
lays the foundation for achieving his
career goals: to translate advances in
new materials into smaller and
smarter systems by developing
novel modeling and control method-
ologies, and to train tomorrow’s
control engineers with cross-disci-

plinary perspectives. 

The Faculty Early Career Development (CAREER) Award,
the National Science Foundation’s most prestigious award
for new faculty members, recognizes and supports the early
career-development activities of teacher-scholars who are
most likely to become the academic leaders of the 21st cen-
tury. Awardees are selected on the basis of creative career-
development plans that effectively integrate research and
education within the context of the mission of their institu-
tion. 

Tan’s proposed research aims to fully realize the potential of
ionic polymer-metal composites—informally known as arti-
ficial muscles—in the manipulation of delicate microscale
objects by developing advanced modeling, sensing, and con-
trol strategies. Ionic polymer-metal composites are an
emerging class of soft and resilient “smart” materials that
produce large deflections (bending motions) under low volt-
ages. Mimicking biological muscles, these materials can
potentially be used to perform sophisticated manipulation
tasks, such as capturing and transporting single cells in bio-
logical studies, and assembling complex micro- and nano-
structures in micro/nanomanufacturing. 

Tan will develop faithful mathematical models that capture
the essential physics of ionic polymer-metal composites and
yet are convenient for real-time control design. He will also
investigate integrated sensing methods for these materials so
that the artificial muscles can precisely deliver the desired
motion and force. Tan plans to build a biomimetic manipula-
tor—consisting of a three-link arm and a four-finger micro-
hand—with ionic polymer metal composites functioning
simultaneously as structures, actuators, and sensors. He will
demonstrate his research results through dexterous manipu-
lation of biological cells using this system.

Through collaboration with industry, the developed control
and sensing schemes will be applied to a number of artificial
muscle–based biomedical applications including implantable
micropumps for drug delivery. Integrating with the research

program, Tan will establish an interdisciplinary curriculum
on “smart” materials and systems, including a senior design
program involving industrial partners and a graduate course
on “smart” sensors and actuators in micro- and nanosystems.
Tan will also work closely with the Diversity Programs
Office and the Sloan Engineering Program to involve
women and minority students in developing biomimetic
microrobots; he will further use these microrobots as appeal-
ing hands-on educational kits to inspire the interest of K-12
students in science and engineering. 

Two Honored at Engineering Awards Luncheon
Roxanne A. Peacock, research/
instructional equipment technician,
and Edward Rothwell, professor,
were honored at the 2006 College of
Engineering Awards Luncheon on
March 30. Peacock received the
Gloria Stragier Award for Dedicated
and Creative Service. She exempli-
fies the helpful, professional, and
creative spirit of the ECE department
and the College of Engineering. She
came to MSU in 1987 and was given
the monumental task of maintaining

supplies for the instructional labs and handling purchase
orders for the 80 to 100 active departmental research
accounts. Peacock continually rises to the challenge of this
demanding position with an attitude of courtesy, kindness,
patience, and deliberation that makes her a joy to work with.
According to Lisa Oliva of the Division of Engineering
Research, “She is exceptionally detail-oriented and always
willing to go the extra mile for her colleagues.”

Peacock’s contributions have been invaluable to the students
in the ECE 480 Senior Design Course. She assists the stu-
dents with ordering materials for their projects—often run-
ning in crisis mode for weeks at a time—short-circuiting
potential errors and finding creative solutions to problems.
“… In many instances, she comes up with an alternative,
more effective way of addressing the request/problem at
hand.… By having the ability to assimilate all of her past
experiences, Roxanne has continually been able to provide
innovative service to the ECE department,” says
Ramakrishna Mukkamala, assistant professor. According to
Erik Goodman, ECE department professor, “She exemplifies
the kind of staff attitude and performance that help make our
department and college function so effectively and efficient-
ly.”

Rothwell received the Withrow Teaching Excellence Award.
He is a gifted educator with the ability to inspire his stu-
dents. Rothwell has taught preparatory ECE classes as well
as graduate and undergraduate electromagnetics. He consis-
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Roxanne A. Peacock

Xiaobo Tan
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tently creates a pleasant learning
environment where students are
encouraged to fully explore course
content. Rothwell is a dedicated
teacher and a committed and tireless
adviser who inspires his students to
learn. One student summed it up,
“Edward Rothwell is a great profes-
sor. He made me want to work hard
when other instructors did not.
During my three years at Michigan
State, I have not had any other
teachers who even came close to his

excellence regarding his ability to teach the materials, as
well as interact with students.”

Satish Udpa Named College of Engineering Dean
As we went to press, Satish Udpa, 
acting dean of the College of the
Engineering for the past year, was
approved by the MSU Board of
Trustees to permanently fill the dean
position. Please visit the MSU
University Relations Web site at
http://newsroom.msu.edu/site/
indexer/2816/content.htm
for more information.

MSU department of electrical & computer engineering 7

Edward Rothwell

ECE Design Day Winners!
Students in the senior capstone design course
displayed their projects and competed for
cash prizes during spring ECE Design Day,
April 27, at the MSU International Center.
Eleven teams, who worked on various tech-
nological challenges during the semester, pre-
sented their work to a panel of judges and
displayed posters and projects for faculty,
staff, and industry representatives. Prism
Ventures of Boston, created by MSU alum-
nus Bill Seifert (BS ’71, MS ’75), provided
cash awards to the top three teams. This
semester’s winners were:

First Place: Team 9—Continental Teves,
“Crash Adapter.” Facilitator: Ramakrishna
Mukkamala, assistant professor. Team mem-
bers: Syed Sajjad Ahmed, Aaron Brown,
John Gregory, Ching Ming Han, and Jacquel ine Marushia-e
Laurain. 

Second Place: Team 7—Borg Warner Cooling Systems,
“Integrated Control Module for Power Cooling Systems.”
Facilitator: Shanker Balasubramaniam, associate professor.
Team members: Donald Drummer, Jr., Jordan Elzinga, Chay
Tep, Lily Wang, and Heidi Zhang.

Third Place: Team 3—Brooks Utility Products, “Meter
Socket Safety Tester.” Facilitator: Robert Schlueter, profes-
sor. Team members: Jason Crawford, Jarrett Gersten, Lucas
Hayward, George Iseid, Vang Zang Kue, and Joseph
Kunesh.

Professor’s Choice Award: Team 1—NASA,
“Robot Locator System.” Facilitator: Fathi
Salem, professor. Team members: Travis
Bruns, Tony Cerri, Chet Chamberlain, Ben
DeGiulio, and Mike Huntwork.

EGR 291 Parallax Sumobot Robot
Competition Winners: Team Epsilon. Team
members: Josh Billotti and Wesley Rathbun.

2006 Academic and Service Recognition Award

Winners
Congratulations to the students from the
department who were recognized for academ-
ic excellence and service to the community
during the 2006 College of Engineering
Student Awards Reception April 6 in the engi-
neering auditorium. This year’s award recipi-
ents included:

Outstanding Graduate Student Award: Miaosen Shen

Service Award: Andrew David Baczewski & Anthony
Michael Recca

2005–2006 Ambassador: Bryan David Thomas

Undergraduate Academic Awards: Andrew David
Baczewski, Daniel James Baker, Kevin James Briere,
Benjamin Reid Crowgey, Michael Roy DaPra, Benjamin
James Levesque, Alexander Christopher Kuhn, Luke
Niewiadomski, Robert David Walsh, and Muhammad Junaid
Zaheer

Student Networks

Josh Billotti (left) and Wesley
Rathbun of EGR 291 Team Epsilon
took home the prize during ECE
Design Day Parallax Sumobot
Robot Competition.

Satish Udpa
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