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Biomedical researchers in the MSU Department of Electrical and 

Computer Engineering, along with colleagues in the College of 

Engineering, are turning what was once fantasy into reality. By 

developing new tools and technologies that hold promise for those who live 

with medical conditions and disease, they are leading the way to medical 

“miracles.”  Here is a glimpse at some of that research.

The Quest: Conversing with the Brain
Karim G. Oweiss, associate professor of electrical and computer 

engineering and an active research and training faculty member in the 

Neuroscience Program at MSU, is researching new tools and techniques to 

advance the understanding of how the nervous system works and to trans-

late this understanding to clinical applications of brain-machine interfaces 

(BMIs). These BMIs, which offer a direct communication pathway between 

the brain and an external device, are often aimed at assisting, augmenting, 

or repairing human cognitive or sensory-motor functions.

In short, says Oweiss about his research team’s quest to study the 

brain: “We engineer the tools and techniques to fix it if it breaks.” Oweiss 

and his team of researchers are currently working on a number of projects. 

The focus of one of the projects, funded by the National Institute of 

Neurological Disorders and Stroke, is the phenomenological aspects of 

neural plasticity that underlies the ability of the brain to learn, memorize, 

or recover from injury. The research team is especially interested in the 

way neurons respond to sensory stimuli and instruct muscles to perform 

voluntary movements.

The wiring between these neurons is known to undergo significant 

changes during development, but more interestingly, it undergoes change 

during brain-machine interface experiments, where one or more brain-

derived neural signals involved in a movement, or a series of movements, 

can be decoded to control a machine, such as a prosthetic arm.

When operating in a closed loop, brain-machine interfaces can also 

provide artificial sensory feedback to the subject, for example, by stimulat-

ing brain areas responsible for the sense of “touch.” The research team 

is specifically focusing on mechanisms of coordinated signaling between 

many simultaneously observed neurons, and ways to control their firing 

patterns in a desired way.

“We use microelectrode arrays implanted in selected brain areas to 

simultaneously record the spike trains of ensembles of neurons during task 

execution,” says Oweiss.

“We also use optogenetic techniques from microbiology to selectively 

manipulate the activity of neurons involved in these tasks using light, hop-

ing to identify their role in the computations they perform at millisecond 

temporal resolution.” [Optogenetics is an emerging field that combines 

optics and genetics to probe neural circuits.]

Oweiss and his team are also building miniaturized electronic chips that 

can be fully implanted in the brain and programmed wirelessly from the 

outside to optimize the bi-directional communication between the brain 

and the machine.

His latest project, totaling more than $2.6 million and funded by the 

Defense Advanced Research Projects Agency (DARPA), aims at building 

a clinically viable BMI to move this exciting technology from benchside to 

bedside, to help people with severe sensory, cognitive, and motor deficits 

improve their lifestyles. The project focuses primarily on neural decod-

ing—the ability to translate brain signals into useful motor commands for 

dexterous control of artificial limbs in a variety of contexts, such as reaching 

to grasp and manipulate external objects.

continued on page 3

From left: Karim G. Oweiss discusses the research with Ali Mohebi and John Daly.
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Greetings. The ECE department is excited 

about increases in its undergraduate enrollment 

and its research program over the past year. In 

the fall of 2011, the number of freshman students 

indicating preference for the electrical engineer-

ing major was up over 40 percent. Students are 

typically admitted to their major program during 

the sophomore year. Historically, over a decade 

ago the number of undergraduate students was 

almost too many, while in the years after 2005 

the enrollment declined, hitting a minimum 

about three years ago. The interest in the 

electrical engineering major is returning for the 

incoming class. 

In addition, our research program has 

continued to expand this past year with the 

research expenditures up 20 percent to almost 

$13 million. The nature of the research also 

continues to evolve with more work centered 

on biomedical advances and biology-related 

advances. While work in other more historical 

areas of ECE continues, it is this work in bio-areas 

that is the focus of some of the newer research 

and education activities within the ECE depart-

ment. Several of the bio-related research efforts 

are described in this newsletter. 

The ECE department is proud of the accom-

plishments of its alumni, students, and faculty. 

You can certainly appreciate the significance of 

these accomplishments as you read through this 

newsletter. I invite you to stay in contact with 

us. Your collective ideas can help to continue to 

build and strengthen the ECE department. e

from the
Chair
 TimoThy groTjohn

Evolution Park: A New Dimension

You are about to enter another dimension, a journey into a land where 

robotic animals evolve before your eyes. As these new creatures 

come marching, swarming, swimming, and crawling toward you, 

you may feel like you’ve stepped into an episode of the old TV show 

The Twilight Zone. But you are in the evolutionary robotics laboratory in 

Michigan State University’s Engineering Building, where a research team 

that includes ECE associate professor Xiaobo Tan is at work on a project that 

is multidisciplinary and truly multidimensional—3-D to be exact.

You’ve just crossed over into Evolution Park: An Evolutionary Robotics 

Habitat for the Study of Crawling, Swimming, and Flying Creatures, sup-

ported by a $305,000 grant from the National Science Foundation.

The centerpiece of this recent two-year grant is a 3-D printer that can 

print out robotic animals as well as other parts and assemblies more typi-

cally seen in manufacturing. Indeed, 3-D printing technology is spreading 

rapidly in many fields, from engineering, to medicine, to arts and entertain-

ment.

The grant enables researchers to build an infrastructure that will support 

a broad range of research projects.  In addition to Tan, other researchers 

on the project include computer science and engineering professor Philip 

McKinley, who is the principal investigator, and Janette Boughman, associ-

ate professor of zoology. Boughman is an expert on stickleback fish, Tan’s 

work focuses on robotic fish, and McKinley is interested in evolutionary 

computation and building systems that can be sent out into the world to do 

a specific job. Together, they are constructing an elaborate environment for 

evolving creatures in a computer, printing them out using the 3-D printer, 

and studying them as they swim, crawl, and fly on their own.

“Evolution Park, an extension of a previous testbed, is a project that 

will provide a facility for studying autonomous systems, in particular those 

related to evolutionary design,” says Tan. That “testbed” was the result of a 

National Science Foundation grant in 2008 that established the evolutionary 

robotics laboratory, which includes a compute cluster, several computers 

for simulations, a swarm of micro-robots, and a tank that holds 18 tons 

of water. The tank provides an environment for experiments with robotic 

fish. In addition to the 3-D printer, this new grant will be used to purchase 

additional computers for high-fidelity simulations, as well as several smaller 

tanks equipped with instrumentation for monitoring purposes.

“We’ve reached a point where computing can really serve us in this new 

area of engineering—evolutionary design,” says McKinley. The goal of the 

project is to produce very small swimming robots, similar to sticklebacks 

in size and appearance, which will intermingle with live fish in order to 

help understand various behaviors and how they evolved. In turn, this 

knowledge will feed back into the development of robots that can adapt to 

adverse and dynamic conditions.

The engineering researchers will design robotic fish in the computer 

using evolutionary computation and physics-based simulators, as well as 

SolidWorks 3D CAD software. 

Typically, a 3-D printer like the one in MSU’s evolutionary robotics lab 

would be used to create a model, from which a mold would be made. 

The final product would then be manufactured out of metal or some other 

material, but what these researchers print out is the end product. 

The “creatures” that come out of the printer are mostly passive devices, 

although they may also contain gears and other physical mechanisms, 
ECE associate professor Xiaobo Tan (left) and Philip McKinley, professor of computer 
science and  engineering, work in the evolutionary robotics laboratory.

continued on page 6



“The value of what we’re doing will not be appreciated unless we get 

human patients to use these BMIs in a versatile and safe way, and I believe 

we’re on the right path to achieve this goal,” says Oweiss.

nanotechnology moves medical research Forward
Wen Li, assistant professor of electrical 

and computer engineering, also sees the 

possibilities for using micro/nanotechnol-

ogy. She received an NSF CAREER Award to 

support the development of biocompatible 

systems that permit seamless interfacing 

with nervous systems for studying and 

treating neural injuries and/or diseases. 

Funding for this five-year $400,000 grant 

began March 1, 2011.

Li is researching many aspects of micro/nano sciences and technolo-

gies, including microstructures and systems, microsensors and actuators, 

biomimetic devices and systems, microfluidics and lab-on-chip systems, 

microelectromechanical (MEMS) systems materials, integration and packag-

ing technologies, and other relevant fields.

 “In particular, we are interested in using the biocompatible polymer 

MEMS platform to develop novel miniaturized devices for fundamental 

scientific research, chemical sensing and detecting, biomedical diagnostics, 

and therapy,” says Li. She believes that the invention of new biomedical 

implants capable of monitoring and manipulating localized bio-electromag-

netic fields will help reveal unknown cause-effect relationships between 

electrical and magnetic signals in biological systems. 

“In-depth understanding of neural responses to localized magnetic fields 

will lay the foundation for new neural-machine interfaces in neurophysiol-

ogy and clinical neurology,” says Li. Ultimately this could mean neural 

implants that provide bi-directional electromagnetic guidance cues to 

enable neural circuit re-growth and lost neural function restoration.

“There are a lot of uncertainties with this project, things that have not 

been done before. So there are challenges. But at the same time, it is excit-

ing,” says Li. Her research could lead to the development of valuable tools 

to advance neuroscience and lead to new neural prostheses and therapies. 

This could mean the reduction of national healthcare costs and life quality 

improvement for patients suffering neural injuries and diseases.

Signal Processing Leads Way to Better Cardiovascular monitoring
Ramakrishna Mukkamala, associate pro-

fessor of electrical and computer engineer-

ing, directs the Physiologic Signal Processing 

& Modeling Laboratory. “Our mission is to 

decipher the hidden information in biomedi-

cal measurements through signal processing 

and modeling in order to advance the basic 

understanding of physiology and establish 

improved patient monitoring systems,” says 

Mukkamala.

Current research in the lab focuses on the investigation of advanced 

techniques for monitoring cardiovascular function. “Our general approach is 

to measure readily available physiologic signals and to analyze them based 

on novel combinations of system identification, parameter estimation, 

and physiologic modeling,” says Mukkamala. “In this way, in contrast to 

conventional cardiovascular monitoring, important and specific cardiovas-

cular variables may be automatically monitored with a level of invasiveness 

suitable for regular use. We are developing techniques to quantify various 

aspects of hemodynamic performance and cardiovascular regulation,” he 

explains. 

Together with physiologists and clinicians from the MSU College of 

Veterinary Medicine, the Wayne State University School of Medicine, 

the U.S. Army, and Massachusetts General Hospital, Mukkamala and his 

students are experimentally evaluating the techniques in animal and human 

models of disease as well as in patients. Current sponsors of Mukkamala’s 

research include the National Science Foundation, the U.S. Army, and the 

Michigan Universities Commercialization Initiative.

Mukkamala has the long-term significance of this research firmly in 

mind. “Ultimately, these techniques may facilitate the understanding  

of cardiovascular pathophysiology and allow for more effective monitoring 

of cardiovascular disease in various inpatient and outpatient settings, 

at home, with implanted devices, and even during combat and civilian 

casualty care.” e
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Biomedical Research (continued from page 1)

In addition to the research highlighted in the 

lead article, other researchers in the ECE depart-

ment are making biomedical advances that will 

make a difference in people’s lives.

Assistant Professor Lixin Dong is developing 

hands and tools for future nanosized robots 

and the present nanorobotic manipulators to be 

used doing surgery on a cell, delivering drugs to 

a targeted place, or putting atoms together to 

make molecules mechanically.

Associate Professor Robert McGough 

develops therapeutic and diagnostic ultrasound 

phased array systems and numerical models for 

these systems.

Professor Lalita Udpa and Satish Udpa, pro-

fessor and dean of the College of Engineering, 

are developing noninvasive imaging and therapy 

methods using electromagnetic, microwave, and 

terahertz radiation.

University Distinguished Professor Ning Xi 

develops robotic and automation technology to 

enable sub-cellular and molecular manipulation 

and sensing for studies of biological systems 

with the application being the development of 

diagnostics and medicine for the cure of human 

diseases. e

new Advances in many Areas
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new Faculty
S. Ratnajeevan H. 

Hoole joined the 

department in August 

2011. Prior to coming to 

MSU, he was professor 

of engineering and 

science at Rensselaer 

Polytechnic Institute in Hartford, Conn. Hoole has 

a PhD from Carnegie Mellon University (1982) 

and a doctorate of science from the University of 

London (1993).

He is an IEEE fellow and a chartered engineer 

(Sri Lanka). Hoole is the author of four books on 

computation and engineering, including IT for 

Teachers, published by Cambridge University 

Press (New Delhi) in 2005. Hoole’s research inter-

ests include computational methods, especially 

computing electromagnetic fields by the finite 

element method.

Nelson Sepúlveda also 

joined the department 

in August 2011. He com-

pleted his undergraduate 

work in electrical and 

computer engineering at 

the University of Puerto 

Rico at Mayagüez in 2001, and then came to MSU 

where he earned his MS (2002) and PhD (2005) 

degrees in electrical and computer engineering. 

During the last eight months of graduate school, 

Sepúlveda attended Sandia National Laboratories 

as part of a fellowship from the Microsystems 

and Engineering Sciences Applications (MESA) 

program.

Since 2006, Sepúlveda had been an electri-

cal and computer engineering faculty member 

at the University of Puerto Rico at Mayagüez, 

where he was recognized as a distinguished 

professor twice. While in that position, Sepúlveda 

participated in summer research experiences 

at the Air Force Research Laboratories, National 

Nanotechnology Infrastructure Network, and the 

Cornell Center for Materials Research.

In 2010 Sepúlveda received an NSF CAREER 

award. His current research interests are in 

micrometer-sized smart materials and transduc-

ers, and he is currently an active member of IEEE.

onr grant and nSF Science and Engineering 
Festival Expo

Associate professor 

Xiaobo Tan, along with 

Derek Paley and Sean 

Humbert, both with the 

University of Maryland, 

and Sheryl Coombs, 

Bowling Green State 

University, have received 

an ONR grant to study bio-inspired flow sensing 

and control for autonomous underwater vehicles.

The project will be centered around 

advancing the understanding of the lateral line 

sensory mechanism of fish and exploiting the 

insight to engineer artificial lateral lines for the 

control of underwater vehicles. The role of 

Tan’s research group is to develop electroactive 

polymer-based micro flow sensors, characterize 

their performance in a flow channel, and facilitate 

the integration of these sensors into a robotic 

platform. This work will build upon and expand 

Tan’s prior research funded by NSF and ONR on 

bio-inspired electroactive polymer sensors.

Tan also had an exhibit at the National 

Science Foundation (NSF) USA Science and Engi-

neering Festival Expo, April 27-29, in Washington 

D.C.  His exhibit, “Robotic Fish Patrolling Waters,” 

was one of 16 NSF-supported projects selected 

for the event.

nSF and Applied Physics Laboratory grants
Shantanu Chakrab-

artty, associate 

professor and director of 

the Adaptive Integrated 

Microsystems (AIM) 

Laboratory, has 

received a grant from 

the National Science 

Foundation for computer aided design of large-

scale biomolecular-CMOS circuits. The objective 

of this research is to investigate a computer 

aided design (CAD) framework that can be used 

for verification and reliability analysis of hybrid 

bio-silicon circuits used for designing biosensors. 

It is envisioned that similar to integrated circuit 

(IC) CAD design tools, the same framework will 

be useful in biosensor system optimization and 

in the discovery of new sensing modalities that 

combine proteins and silicon circuits at a system 

level. Similar to an IC design-flow, the proposed 

simulation and analysis framework will be 

used to verify the functionality and reliability of 

biosensor systems before undertaking laborious 

fabrication and experimental procedures.

Chakrabartty also received a grant from 

NSF and the Johns Hopkins Applied Physics 

Laboratory to develop the next generation of 

self-powered sensing technology. This proposal 

leverages prior NSF-funded work that resulted in 

the patent of a self-powered piezo-floating-gate 

(PFG) wireless sensor. The sensor is ultra low 

power and capable of storing strain data, making 

it highly suitable for embedding in safety-

critical physical structures and infrastructure for 

structural health monitoring via wireless RFID 

readers over the lifetime of the structure. The 

proposed effort will address the technological 

gaps necessary to lead to a robust prototype and 

subsequent manufacture and commercialization, 

namely development of all supporting sensing 

circuitry and wireless interface circuitry and 

software, demonstrating remote configuration 

and interrogation of the PFG wireless sensor.

ASnT Fellowship Award 
The American Society 

for Nondestructive 

Testing (ASNT), through 

the ASNT Fellowship, 

has given a cash award 

to Michigan State Uni-

versity to fund specific 

research in nondestruc-

tive (NDT) technologies at the postgraduate 

level.  Lalita Udpa and Gerges Dib received the 

award for “Wireless Ultrasonic Sensor Network 

Systems for Online Monitoring.”  Dib is working 

toward a PhD in electrical engineering; ECE 

professor Udpa is her adviser.

The goal of ASNT is to create a safer world by 

serving NDT professionals and promoting NDT 

technologies through publishing, certification, 

research, and conferencing. e

Faculty & Staff Networks



Professor Edward J. Rothwell received the 2012 

Withrow Teaching Excellence Award at the col-

lege’s annual awards luncheon in March. Rothwell 

teaches undergraduate and graduate courses 

in electromagnetics. He has had a significant 

impact on a large number of students. Those who 

complete his 300-level course often subsequently 

enroll in his 400-level courses. His enthusiasm and 

zeal for educating students is often commented upon in exit surveys. He 

has been recognized by students as a faculty member who has “stimulated 

them to think, reflect, connect ideas, explore knowledge, and become 

excited about learning.”

Professor Lalita Udpa received the 2012 Withrow Distinguished Scholar 

– Senior Award. She is an international expert in the field of electromag-

netic nondestructive evaluation and testing and is recognized as a pioneer 

in the use of neural networks as a technique for addressing the inverse 

problem. 

Udpa’s work on magnetic field eddy current probing of defects in 

structures such as pipelines, airframes, and nuclear reactor vessels has 

been supported nearly continuously for 25 years by such organizations and 

agencies as EPRI, the American Gas Association, the American Railroad 

Association, NIST, the U.S. Air Force, and Atomic Energy of Canada Limited. 

Over the years her research has expanded to include nearly every 

known testing protocol and sensing platform. Her work now fuses data 

from acoustics, optics, ultrasonics, x-rays, low-frequency magnetics, RF 

electromagnetic, and THz domains. 

Perhaps the most distinctive characteristic of Udpa’s NDE work is the 

impressive synthesis of physical analysis, numerical methods, systems 

science, and signal processing. She has brought an impressive variety of 

principles and techniques to bear on data analysis and processing, including 

neural networks, Taguchi optimization, Markov modeling, Wiener filtering, 

wavelets, time reversal, fuzzy systems, principal component analysis, and 

tomographic imaging. In addition, she has developed numerical techniques 

for electromagnetic analysis such as meshless Galerkin methods and fast 

FEM methods.

Since joining MSU in 2002, she has attracted more than $6 million of 

research funding as PI or co-PI from government and industry. She is a 

fellow of IEEE and the American Society of Nondestructive Testing (ASNT).

A consummate educator, Udpa provides students with education that 

extends beyond the curriculum. She uses creative methods to motivate 

students at all levels and has a unique skill in guiding teams of graduate 

students in developing complex numerical/experimental systems. She has 

mentored 20 PhD students who are leading successful careers in academia 

and industry, as well as 37 MS students. She currently supervises 8 PhD 

students. e
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in memoriam
Paul Gray, a former ECE faculty member, died 

September 3, 2011, at the age of 98 in Belmont, 

Calif. He graduated from the University of Illinois 

in Champagne-Urbana with a degree in electrical 

engineering and then served in the U. S. Army 

during World War II, retiring at the rank of lieuten-

ant colonel. He taught electrical engineering at 

Michigan State University and retired in 1979. He 

also worked at the Michigan Highway Depart-

ment, now known as the Michigan Department 

of Transportation. 

The family suggested that contributions in 

honor of Gray be made to the Electrical Engi-

neering Graduate Fellowship Fund. Please make 

checks payable to Michigan State University, 

include “Electrical Engineering Graduate Fellow-

ship Fund” and account number A3055 on the 

memo line, and mail to: University Development, 

Michigan State University, 300 Spartan Way, East 

Lansing, MI 48824-1005.

John B. Kreer died March 17, 2012, at the age 

of 84. He was born in Brooklyn, N.Y., to John and 

Mabel (Belshaw) Kreer, Jr., on September 25, 

1927. 

Kreer was an ECE faculty member from 1964 

to 1992 and also the department chair. He was 

a member of the ASEE and IEEE and enjoyed 

being a ham radio operator where he was known 

as “WA8ZTQ.” He received his master’s degree 

and PhD from the University of Illinois. He was a 

resident of East Lansing and an active member 

of the Peoples Church and served on their Board 

of Elders. He volunteered at the American Red 

Cross where he was a 20-gallon blood donor.

Contributions in memory of Kreer may 

be made to the Peoples Church or the MSU 

Development Fund, College of Engineering, 300 

Spartan Way, East Lansing, MI 48824-9911.

Bong Ho of Okemos, Mich., died on March 

10, 2012, at the age of 81. He was an ECE faculty 

member from 1967 to 1996. e

Withrow Awards

Tim Grotjohn, chair of the Department of Electrical and Computer Engineering, 
congratulates professor Lalita Udpa on receiving the 2012 Withrow Distinguished 
Scholar—Senior Award.
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Seeing Through Walls
Greg Charvat (BS ’02, MS ’03, PhD ’07) is now 

a research engineer at Butterfly Network, Inc., 

in Westbrook, Conn. While a researcher at the 

Massachusetts Institute of Technology’s Lincoln 

Laboratory, along with fellow researcher John 

Peabody, Charvat created radar technology using 

microwaves that can “see” through concrete 

walls. The device has powerful implications for 

military operations, especially “urban combat 

situations.” Charvat notes that the original 

prototype of this system was made for his MSU 

PhD dissertation in the summer of 2007. 

national Academy of Engineering
Joanne M. Maguire 

(BS ’75), executive vice 

president of Lockheed 

Martin Space Systems 

Company (SSC), was 

inducted into the 

National Academy of 

Engineering in the fall 

of 2011. Election to the NAE is among the highest 

professional distinctions accorded to an engineer. 

Maguire’s citation recognizes her for “indi-

vidual and team leadership of successful space 

programs.” She becomes one of only 2,290 U.S. 

members and 202 foreign associates elected to 

the NAE since its founding in 1964.

Award for Patents
Nelson A. Blish (MS 

Systems Engineering 

’70), senior counsel 

at Eastman Kodak 

Company in Rochester, 

N.Y., was recently 

recognized as a Kodak 

Distinguished Inventor 

for reaching a milestone of 20 U.S. patents. The 

patents cover a broad spectrum of technologies, 

including digital cameras, document scanners, 

lenticular images, and halftone printing.

Blish received his BS degree in Systems 

Engineering from the U.S. Naval Academy in 

Annapolis, Md., in 1969. After commissioning as 

an ensign, he received orders to attend Michigan 

State University under the Navy’s immediate 

graduation program. Upon graduating from MSU, 

Blish served in the U.S. Navy on submarines 

before starting his civilian career. 

Leaving active duty in 1976, he attended law 

school at William & Mary under the G.I. Bill and 

received his juris doctor degree in 1979. Prior to 

Kodak, Blish worked as a patent counsel at Philip 

Morris Research Laboratories in Richmond, Va., 

and at Cooper Industries in Houston, Texas.

His daughter, Madeleine, skated with Disney 

on Ice for 10 years and is currently a nursing 

student at St. John Fisher College. His son, Jacob, 

is CEO of a startup company, Enertia Beverage. 

Blish is also the author of two published novels, 

Ishmael’s Son, and The Taking of the King. Both 

are being adapted for screenplays.

in memoriam
Fuad Labib Abboud (BS ’51, MS ’54) died 

February 4, 2012, in Framingham, Mass. 

Harry J. Bodak (BS ’59), 80, of Clifton Park, 

N.Y., died in August 2011. 

Helmy El-Sherif (MS ’61, PhD ’64), 74, of East 

Fishkill, N. Y., died March 10, 2012.  

Lloyd E. Nissley (BS ’58), 79, died June 18, 

2011, in San Diego, Calif. 

James Murray Needham (BS ’59) died July 

10, 2011. 

William Bruce “Bill” Moore (BS ’67), 66, of 

Rockford, Ill., died December 2, 2011.

To read complete obituaries, visit www.egr.

msu.edu/alumni/class-notes-obits. e

Alumni Networks

printed in place. But they don’t contain electronics. So there is one more 

step. After printing, the researchers need to couple the passive parts of 

the robots with active elements, such as microcontrollers, electroactive 

polymers (also known as artificial muscles), small servo motors, or other 

compact mechanisms to actuate the devices, enabling them to move and 

maneuver.

The Evolution Park grant also provides instrumentation for the testing 

tanks so lighting conditions and turbulence conditions in the water can 

be changed. “This allows us to study how robotic fish, as well as real fish, 

adapt to environmental variations,” says Tan. Tracking systems and special 

cameras on the tanks will also allow the researchers to analyze the motion 

of both the robotic fish and the real fish in their respective tanks, so that 

individual behaviors and collective behaviors may be observed. In some 

cases, the researchers will place live fish and robotic fish together in the 

same tank and observe their interactions.

There are many promising applications, both civilian and military, for 

these new generations of robots. “Mobile robots, working alone or in 

groups, are increasingly viewed as means to assist humans in remote, dif-

ficult, or dangerous tasks,” says McKinley. “However, since human oversight 

may be limited or temporarily unavailable in these situations, such robotic 

systems must exhibit a high degree of autonomy.” e

–Laura Luptowski Seeley

Evolution Park (continued from page 2)

The research team working on Evolution Park includes (from left) Xiaobo Tan, associate 
professor of electrical and computer engineering; Jianxun Wang (back), PhD student; 
Sanaz Behbahani (front), PhD student; Brian Wright (in back), research/instructional 
equipment technician; Philip McKinley, professor of computer science and engineering; 
and Anthony Clark, CSE PhD student. Jared Moore, another CSE graduate student, is also 
involved in the project.
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Student Networks
nSF Fellowship

PhD student Emmanuel 

Merced received a National 

Science Foundation 

Fellowship. Merced is from 

Puerto Rico and received 

both his BS and MS degrees 

in electrical engineering with 

an emphasis on control systems and microsystems 

at the University of Puerto Rico at Mayagüez. He 

currently is working on several projects, includ-

ing the development of a micro-scale fish fin, 

MEMS-based tunable resonators, nonlinear control 

for hysteresis-based devices, and cantilever-based 

micro needles useful in bio applications. His 

adviser is assistant professor Nelson Sepúlveda. 

Merced hopes to earn his PhD by 2014.

nASA Fellowship
PhD student Jorge G. Cintron-Rivera received a 

NASA pre-doctoral fellow-

ship. He is working with 

associate professor Elias 

Strangas in the electrical 

machines and drive labora-

tory. Cintron-Rivera is from 

Puerto Rico and received his 

BS degree in electrical engineering in 2008 from 

the University of Puerto Rico at Mayagüez.

His research currently is focused on the 

characterization and control of permanent magnet 

synchronous motors. These types of motors are 

widely used in traction drives, hybrid-electric 

vehicles, and integrated starters and alternator 

systems. 

“These motors are highly efficient, have high 

power density, and offer a wide speed opera-

tion range,” says Cintron-Rivera. “Therefore it is 

important to understand their operation in order to 

develop high-performance controllers to operate 

them at their maximum capabilities.” He hopes to 

finish his PhD between December 2013 and May 

2014.

2012 Fitch h. Beach Awards
Ali Mutlu, a doctoral student, received third 

place in the Fitch H. Beach Award competi-

tion. Mutlu’s adviser is associate professor Sara 

Aviyente. This endowed award annually recognizes 

the most outstanding graduate researchers within 

the College of Engineering.

michigan Space grant Consortium 
Kenji Aono, a PhD student 

and member of the Adaptive 

Integrated Microsystems 

(AIM) Laboratory, was 

awarded a grant from the 

Michigan Space Grant 

Consortium. 

The grant will facilitate research on subvo-

cal speech processing. The abstract of Aono’s 

proposal reads in part: Studies conducted at 

NASA’s Ames Research Center have demonstrated 

that the measurement of electro-myogram (EMG) 

signals from the neck could be used for direct 

decoding of speech utterances. Such a system, 

dubbed as subvocal speech processing, could 

facilitate “speechless” communication, and could 

be especially useful in noisy conditions or for situ-

ations that restrict access to a microphone, such as 

when wearing a respirator in a high-altitude aircraft. 

The subvocal system could also help restore 

speech to people who have lost their voice appa-

ratus, revolutionizing communications for patients 

with chronic neural disabilities. The research 

proposed in this project will explore the merging 

of this subvocal speech technology with current 

state-of-the-art neuromorphic auditory processing 

being developed at Michigan State University.

The Michigan Space Grant Consortium is 

affiliated with the National Space Grant Program. 

The Michigan Space Grant Consortium fosters 

awareness of, education in, and research on 

space-related science and technology in Michigan. 

Its mission is to create, develop, and promote 

programs that support its vision and reflect NASA 

strategic interests, and encourage cooperation 

between academia, industry, state and local 

government in space-related science and technol-

ogy in Michigan.

Aono’s adviser is associate professor Shantanu 

Chakrabartty.

graduate research Symposium
The first Engineering Graduate Research 

Symposium was held November 3, 2011, at the 

MSU Union. Satish Udpa, dean of the College of 

Engineering, provided opening remarks as more 

than 270 graduate students from across the 

college presented posters to faculty and peers. 

Department-level poster competitions were held 

with each department identifying their top posters.

The top electrical engineering posters were:

First place: Jose Hejase, “A Terahertz Integrated 

Microfluidic Evanescence Field Sensor;” thesis 

adviser, assistant professor Prem Chahal; sup-

ported by the National Science Foundation.

Second place: Mohamed Esreraig, “An 

Observer-Based Protection System for Microgrids;” 

thesis adviser, associate professor Joydeep Mitra.

Third place: Jianguo Zhao, “Bio-Inspired 

Design of a Single Motor Actuated Miniature Steer-

able Jumping Robot;” thesis adviser, University 

Distinguished Professor Ning Xi; supported by the 

National Science Foundation.

research Experience Promotes  
global Engagement

ECE graduate students Pavel Roy Paldhi and 

Eric Tarkleson and four other students from the 

MSU College of Engineering spent part of summer 

2011 at the Indian Institute of Technology Madras as 

participants in the National Science Foundation’s 

International Research Experiences for Students 

(IRES) program. 

The IRES grant offers research internships to 

U.S. undergraduate or graduate students conduct-

ing research abroad in collaboration with foreign 

investigators. The MSU students spent seven 

weeks working on non-destructive evaluation 

(NDE)–related projects.

“The internship provides an opportunity for 

U.S. students to travel to a new country and 

conduct research, immersed in the international 

research environment, in collaboration with a 

leading Indian research group,” says Lalita Udpa, 

professor of electrical and computer engineering, 

who organized the program for the students.  

“The global experience will certainly add to their 

problem-solving skills.” e

Students enjoyed a break from their internship in India with 
a visit to the Taj Mahal in Agra, India
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Kevin Anderson, an electrical engineering freshman, is one of four 

2011-2012 Von Ehr Scholars.  The James Von Ehr Scholars Program was 

established in 2006 by James R. Von Ehr II, a 1972 computer science gradu-

ate and entrepreneur. The $1 million endowed scholarship fund benefits 

undergraduates of the College of Engineering. 

The other 2011-12 Von Ehr Scholars are LeeAnn Connelly, Thomas 

Heuser, and Shannon Pinner. e

2011-12 Von Ehr Scholar

James R. Von Ehr II (left) and Satish Udpa (right), dean of the College of Engineering, 
congratulate Kevin Anderson.


