
JOURNAL OF
NEURAL

ENGINEERING 

Journal of Neural Engineering
Vol 4, No 3, S137–198, R59–64, 173–348

Septem
ber 2007

ISSN 1741-2560

jne.iop.org
Special section:

NIH/HINDS 2006 Neural Interfaces Workshop   
GUEST EDITOR: J PANCRAZIO

Volume 4   Number 3   September 2007

Journal of Neural Engineering
Volume 4 Number 3 September 2007

SPECIAL SECTION: NIH/NINDS 2006 NEURAL INTERFACES WORKSHOP

EDITORIAL

Neural interfacing: not just BCI or BMI!
D M Durand

SPECIAL PAPERS

S137 Advances in neural interfaces: report from the 2006 NIH Neural Interfaces Workshop
Daofen Chen, Stephanie J Fertig, Naomi Kleitman, Roger L Miller, Eugene Oliver, Grace C Y Peng,
Nancy L Shinowara, Michael Weinrich and Joseph J Pancrazio

S143 An optical neural interface: in vivo control of rodent motor cortex with integrated fiberoptic and
optogenetic technology
Alexander M Aravanis, Li-Ping Wang, Feng Zhang, Leslie A Meltzer, Murtaza Z Mogri, M Bret Schneider and
Karl Deisseroth

S157 Blind source separation of peripheral nerve recordings
W Tesfayesus and D M Durand

S168 Limb-state feedback from ensembles of simultaneously recorded dorsal root ganglion neurons
D J Weber, R B Stein, D G Everaert and A Prochazka

S181 New functional electrical stimulation approaches to standing and walking
Vivian K Mushahwar, Patrick L Jacobs, Richard A Normann, Ronald J Triolo and Naomi Kleitman

TOPICAL REVIEW

R59 Stem cells engineering for cell-based therapy
Philippe Taupin

REGULAR PAPERS

173 Detection of spectral instability in EEG recordings during the preictal period
Tatyana I Aksenova, Vladimir V Volkovych and Alessandro E P Villa

179 Functional consequences of model complexity in rhythmic systems: I. Systematic reduction of a bursting
neuron model
M E Sorensen and S P DeWeerth

189 Functional consequences of model complexity in rhythmic systems: II. Systems performance of model and
hybrid oscillators
M E Sorensen and S P DeWeerth

197 Effects of holes on EEG forward solutions using a realistic geometry head model
Jing Li, Kun Wang, Shanan Zhu and Bin He

205 Quasi-trapezoidal pulses to selectively block the activation of intrinsic laryngeal muscles during vagal
nerve stimulation
M Tosato, K Yoshida, E Toft and J J Struijk

213 A microscale photovoltaic neurostimulator for fiber optic delivery of functional electrical stimulation
Yoon-Kyu Song, John Stein, William R Patterson, Christopher W Bull, Kristina M Davitt, Mijail D Serruya,
Jiayi Zhang, Arto V Nurmikko and John P Donoghue

219 Brain–computer interface using a simplified functional near-infrared spectroscopy system
Shirley M Coyle, Tomás E Ward and Charles M Markham

(Continued on inside back cover)

Bibliographic codes CODEN: JNEIEZ 4 (3) S137–S198, R59–R64, 173–348 (2007) ISSN: 1741-2560



Journal of Neural Engineering
IOP Publishing is a not-for-profit learned society publisher with a reputation for quality and high standards. It has a
comprehensive range of products serving the physics and physics-related communities and in particular is an established
leader in the world of scientific journals and is at the forefront of electronic publishing. Authors and readers benefit from the
rigorous refereeing procedures, prompt publication times and rapid response to research developments, ensuring that the
journals are timely, topical and fully validated. There are no page charges.

Journal scope
Neural engineering is an emerging interdisciplinary research area that brings to bear neuroscience and engineering methods to
analyze neurological function as well as to design solutions to problems associated with neurological limitations and
dysfunction. The Journal of Neural Engineering encompasses experimental, computational, theoretical, clinical and applied
aspects of research areas at the molecular, cellular and systems levels. Topics include: brain-machine (computer) interface;
neural interfacing; neurotechnology; neuroelectronics; neuromodulation; neural prostheses; neural control;
neuro-rehabilitation; neuro-diagnostics; neuro-therapeutics; neuromechanical systems; neurorobotics; neuroinformatics;
neuroimaging ; neural circuits: artificial & biological; neuromorphic engineering; neural tissue regeneration; neural signal
processing; theoretical and computational neuroscience; systems neuroscience and translational neuroscience.

A brief guide for authors
A submission to Journal of Neural Engineering must be the original work of the
author(s) and must not be published elsewhere or be under consideration for
another publication in its submitted or a substantially similar form in any
language.

Papers and Communications can be submitted. Papers are descriptions of
original scientific research, techniques and applications (not normally more than
12 000 words or 14 journal pages) and should show strong evidence validating the
scientific hypothesis, or the novelty, performance or comparative advantage of the
technique or application used. Communications are shorter versions of Papers and
not normally more than 4000 words (4 journal pages) in length.

Details on how to structure an article, including specific information on
figures, tables and references, are given in the Guidelines for authors available
from our Author services website at authors.iop.org.

Special requirements
The journal complies with the position of the International Committee of Medical
Journal Editors on ‘Conflict of Interest’ (Ann. Int. Med. 1993, vol 118, 646–7).
Authors of all articles are required upon submission to disclose any potential
conflict of interest (e.g. employment, consulting fees, industrial research
contracts, stock ownership, equity interests, patent-licensing arrangements,
honoraria, etc) in their covering letter. This information may be made available to
the reviewers, in confidence, during the peer review process. If the article is
accepted for publication, information on a potential conflict of interest should be
included in an acknowledgments section.

The journal endorses fully the principles embodied in the Declaration of
Helsinki. All investigations involving humans must be conducted in accordance
with these principles and in accordance with local statutory requirements. Articles
relying on clinical trials should quote the trial registration number at the end of the
abstract. We also encourage the registration of such studies in a public trials
registry prior to publication of the results in the journal. All investigations
involving animal experimentation must be conducted in accordance with the
‘Guiding Principles for Research Involving Animals and Human Beings’ as
adopted by the American Physiological Society, and with local statutory
requirements.

What to submit
The text of the article can be prepared using Microsoft Word or any common
variant of TeX. Figures should be submitted as separate files, preferably in
Encapsulated PostScript (EPS) format. Package the text and figure files into a
single compressed archive file (e.g. WinZip, PKZip, tar+gzip, etc).

How to submit
You can send your article to us using one of the following methods: Web
submission (at authors.iop.org/submit, or from your IOP author homepage—see
our Author services website at authors.iop.org for more information),
FTP (ftp.iop.org/incoming/jne) or e-mail to jne@iop.org. Full details on
electronic, hard-copy and disk submission are provided in the Guidelines for
authors at authors.iop.org.

Colour illustrations and multimedia
Colour reproduction of illustrations and multimedia in our Electronic Journals
(www.iop.org/journals/jne) is free of charge. However, for colour reproduction in
the printed journal, authors will be asked to pay the additional costs incurred.
Multimedia attachments can enhance the electronic version of your article. For
further information see the Guidelines for authors at authors.iop.org.

Articles in Journal of Neural Engineering are abstracted in:
INSPEC® Information Services; Index Medicus/MEDLINE®; BIOSIS
Previews®/Biological Abstracts®; ISI Alerting Services; Web of
Science®/Science Citation Index®; Biochemistry and Biophysics Citation Index®;
Neuroscience Citation Index®; Scopus®; Compendex®; Embase®; EMBiology®;
Current Awareness in Biological Sciences® (formerly Biobase).

International offices
American office
IOP Publishing
The Public Ledger Building, Suite 929
150 South Independence Mall West
Philadelphia PA 19106, USA
Tel: +1 215 627 0880
Fax: +1 215 627 0879
E-mail: info@ioppubusa.com

European office
IOP Publishing
Dirac House
Temple Back
Bristol BS1 6BE, UK
Tel: +44 (0)117 929 7481
Fax: +44 (0)117 929 4318
E-mail: jne@iop.org

(Continued from outside back cover)

227 Non-rectangular waveforms for neural stimulation with practical electrodes
Mesut Sahin and Yanmei Tie

234 Asymmetric interjoint feedback contributes to postural control of redundant multi-link systems
Nathan E Bunderson, Lena H Ting and Thomas J Burkholder

246 Transductive SVM for reducing the training effort in BCI
Xiang Liao, Dezhong Yao and Chaoyi Li

255 Studies of host–graft interactions in vitro
Ingela Liljekvist-Larsson and Kjell Johansson

264 M Decoding two-dimensional movement trajectories using electrocorticographic signals in humans
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