
IEEE TRANSACTIONS ON NEURAL SYSTEMS AND REHABILITATION ENGINEERING, VOL. 13, NO. 2, JUNE 2005 117

Guest Editorial

AFTER the tremendous clinical success of the cochlear
implant over the last 20 years, neuroprosthetic systems

are now being developed and applied for the blind. First re-
sults on implanted epiretinal arrays in humans are becoming
available now and lead to clear suggestions of how to improve
electrode design, device characteristics, and implant proce-
dures. Besides implants in humans and animals, research on
in vitro neuronal network systems is progressively expanding.
Interesting combinations of multi-electrode array devices with
microfluidic systems will allow pharmacological control of
networks in a very precise way. Several papers in this Special
Issue of the IEEE TRANSACTIONS ON NEURAL SYSTEMS AND

REHABILITATION ENGINEERING are related to various neural
neuroprosthetic systems.

Imaging has played an important role in understanding the
mechanisms of neural systems and aiding clinical diagnosis and
management of various neurological diseases. Of particular in-
terest is functional neuroimaging which offers capabilities of
probing spatio-temporal characteristics of the brain. Two pa-
pers in this Special Issue deal with functional near-infrared neu-
roimaging and laser speckle imaging.

Processing neural data has many aspects from the extraction
of information in large neural cortical networks to the anal-
ysis and modeling of neural and behavioral responses in sen-
sori-motor systems. The goal here is to understand the encoding
of information and the evolution of motor strategies during
active movement. In this issue, examples are drawn from retinal
processes, visual tracking and respiratory control, together with
techniques for feature extraction in large cortical networks.
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A better understanding of neural control will eventually lead to
more elegant solutions for prosthetics and support of patients
with CNS lesions.

This Special Issue is a collective effort by active researchers
who specialize in the field of neural engineering, and we hope it
will provide a rich resource with regard to the state-of-the-art of
neural engineering research. We are very grateful to a number
of colleagues who graciously volunteered to review papers
for the special issue during their busy schedules. We also
wish to thank Dr. Robert Jaeger, Editor-in-Chief of the IEEE
TRANSACTIONS ON NEURAL SYSTEMS AND REHABILITATION

ENGINEERING, and Tracy Turner, Managing Editor, for their
strong support and great effort, without which this Special Issue
would not be possible.
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Bin He (S’87–M’88–SM’97–F’04) received the Ph.D. degree in biomedical engineering with the
highest honors from the Tokyo Institute of Technology, Tokyo, Japan, and completed the post-
doctoral fellowship in biomedical engineering at Harvard University—MIT, Cambridge, MA.

After working as a Research Scientist at MIT, he joined the faculty of the University of Illinois
at Chicago, where he was a Professor of Bioengineering, Electrical and Computer Engineering,
and Computer Science, and the Director of Biomedical Functional Imaging and Computation
Laboratory. He is now a Professor in the Department of Biomedical Engineering, University of
Minnesota, Minneapolis. He also holds an appointment of Visiting Professor at Zhejiang Univer-
sity, China, and has been active in developing international collaborative research projects. He
has published over 150 scientific papers in peer-reviewed journals and conference proceedings,
and has been active in professional activities in the field of biomedical engineering and bioelec-
tromagnetism. His major research interests include biomedical functional imaging and source
imaging, neural engineering, cardiovascular engineering, and computational biomedicine.

Dr. He serves as the President of International Society of Bioelectromagnetism (2002–2005), and VP for Publications and Tech-
nical Activities (2005–2006) of the IEEE Engineering in Medicine and Biology Society. Dr. He serves as Associate Editor for
IEEE TRANSACTIONS ON BIOMEDICAL ENGINEERING, IEEE TRANSACTIONS ON INFORMATION TECHNOLOGY IN BIOMEDICINE, and
International Journal of Bioelectromagnetism, and also serves as the Editor of the Book Series on Bioelectric Engineering, being
published by Kluwer Academic Publishers, and is on the editorial board of Clinical Neurophysiology and Journal of Neural En-
gineering. He served as the sole Guest Editor for special issues of IEEE Engineering in Medicine and Biology Magazine, EEE
TRANSACTIONS ON INFORMATION TECHNOLOGY IN BIOMEDICINE, Electromagnetics, Critical Reviews in Biomedical Engineering,
and Methods of Information in Medicine, as well as the books entitled “Neural Engineering” and “Modeling and Imaging of
Bioelectric Activity –Principles and Applications.” He is an AIMBE Fellow, the recipient of the National Science Foundation CA-
REER Award, American Heart Association Established Investigator Award, the University of Illinois University Scholar Award,
the University of Illinois at Chicago College of Engineering Faculty Research Award, and is listed in Who’s Who in Science and
Engineering, Who’s Who in America, and Who’s Who in the World.

Henrietta L. Galiana (M’87–SM’93–F’02) received the B.Eng. and M.Eng. degrees and the Ph.D. degree in biomedical engi-
neering from McGill University, Montreal, QC, Canada, in 1966, 1968, and 1981, respectively.

She joined the staff of McGill University in 1986. She now holds the position of Full Professor and Graduate Program Chair.
Her research interests focus on signal processing and the modeling of control strategies for the orientation of eyes and head, and
related issues of platform coordination and sensory fusion. Theoretical predictions are tested in the vestibular clinic for patient
evaluation, and by porting to biomimetic robot systems.

She is a past President of the IEEE Engineering in Medicine and Biology Society (2002), and currently serves on the IEEE TAB
Strategic Planning and Review Committee.

Nitish V. Thakor (S’78–M’81–SM’89–F’97) received B.Tech. degree in electrical engineering
from Indian Institute of Technology, Bombay, India, in 1974 and the Ph.D. degree in electrical
and computer engineering from the University of Wisconsin, Madison, in 1981.

He served on the faculty of Electrical Engineering and Computer Science of the Northwestern
University, Evanston, IL, between 1981 and 1983, and since then he has been with the Johns Hop-
kins University, School of Medicine, Baltimore, MD, where he is currently serving as a Professor
of Biomedical Engineering. He teaches and conducts research on cardiovascular and neurolog-
ical instrumentation, medical microsystems, signal processing, and computer applications. He
has authored more than 130 peer-reviewed publications on these subjects. He has recently estab-
lished a Center for Neuroengineering at the Johns Hopkins University with the aim of carrying
out interdisciplinary and collaborative engineering research for basic and clinical neurosciences.
He is actively interested in developing international scientific programs, collaborative exchanges,
tutorials, and conferences on neuroengineering and medical microsystems.

Dr. Thakor serves on the editorial boards of several journals, including the IEEE TRANSACTIONS ON BIOMEDICAL ENGINEERING,
IEEE TRANSACTIONS ON INFORMATION TECHNOLOGY IN BIOMEDICINE, and Annals of Biomedical Engineering. He is a recipient
of a Research Career Development Award from the National Institutes of Health and a Presidential Young Investigator Award from
the National Science Foundation, and is a Fellow of the American Institute of Medical and Biological Engineering. He is also a
recipient of the Centennial Medal from the University of Wisconsin School of Engineering, recognition from the students of the
Alpha Eta Mu Beta Biomedical Engineering student Honor Society, and the Distinguished Service Award from IIT Bombay.
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Wim L. C. Rutten (M’96) received the Ph.D. degree in experimental physics from Leiden Uni-
versity, Leiden, The Netherlands, in 1979.

Thereafter, he studied auditory system with the ENT Department, Leiden University Medical
Center. Since 1985, he has been with the Institute for Biomedical Technology (BMTI), Faculty
of Electrical Engineering, University of Twente (UT), Enschede, The Netherlands, currently as a
Professor of neurotechnology. He is currently the leader of the Neural and Cellular Engineering
program of BMTI/Electrical Engineering. He received the first Pioneer-UT personal research
grant in 1995 (1 Mf) and was one of the founding fathers of the new Biomedical Engineering
study at UT (started in 2001). He teaches across all levels on signal analysis, coding and infor-
mation theory, bioelectric volume conduction and neurotechnology, for electrical and biomedical
engineering students. He served in the organization of many BME conferences, in IEEE-BME
society committees, the European School for Neuroengineering, in the dutch “Gezondheidsraad”
on “The future of our self, new possibilities to influence the brain” and is the first holder of a

“free, profiling professor chair” at UT. His present research interests are neurotechnology (neuro-electronic interfaces, cultured
probe), live learning neural networks, signal processing, and bioelectricity.
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