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Instructor: Cara E. Stepp 
Office hours: TBD 
Office location: Rm 345, Sargent College 
 

Course Description 
Interfaces between humans and machines have matured beyond science fiction, and now offer 
a unique opportunity to restore lost sensory or motor function. This case-based course will 
explore the physiology of healthy and impaired sensorimotor systems, engineering approaches 
to rehabilitate or replace function, and the impact of these technologies on end-users and 
society at large. Discussions will include technical, biological and ethical considerations of 
melding humans with machines. Students will complete a semester-long project including 
written reports and oral presentations. Discussions will focus on specific applications of human-
machine-interfaces for health, concentrating on design specifications and long-term impact. 
Applications include: cochlear implants, retinal implants, upper and lower limb prostheses, 
brain-computer-interfaces for augmentative communication, rehabilitation robotics, and 
functional electric stimulation after spinal cord injury. 
 

Course Objectives 
Upon completion of this course you should be able to: 

1. Understand basic sensorimotor physiology 
2. Interpret and communicate scientific methods and ideas using graphical, written, and 

oral methods to audiences with varying scientific expertise 
3. Apply cost-benefit analyses to healthcare 
4. Integrate findings of primary research articles and distill state-of-the-art clinical 

implications 
5. Think analytically, critically, and creatively about ethical issues in engineering and 

medicine 
 

Attendance 
Attendance in class is required 
 

Academic Dishonesty 
http://www.bu.edu/academics/resources/academic-conduct-code/  
 

Course Communication 
The best ways to communicate about course materials is to participate in class discussions and 
to come to office hours.  Starting assignments early will give you the opportunity to come to 

http://www.bu.edu/academics/resources/academic-conduct-code/
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office hours prepared to get help if you need it.  I am also available by email, but students 
should not expect immediate replies or in-depth discussion.  The more straightforward your 
question is, the quicker you can expect a reply.  I only respond to email at set times, so replies 
likely will not be the same day. 
 

Grading 
The final letter grade will be determined from a weighted sum of grades for the assignments. 
The weighting factors are: 

Project 
Proposal 

Oral Presentations (total of 
three, weighted evenly) 

Written Assignments (total 
of two, weighted evenly) 

Written Reflections 
/Feedback  

10% 45% 30% 20% 
 

Overall averages of 90% or higher will earn at least an A-, 80% or higher will earn at least a B-, 
etc. It is possible that a curve will be applied to allow lower-than-specified percentages to earn 
higher letter grades. 
 

Projects 
Most assignments will be structured around a single project that is an HMI application. The 
student may elect to choose a design project or a literature review project. All projects will be 
based on three aspects of an HMI application: 
Clinical problem: explain the anatomy and physiology of the typical sensory, motor, or 
sensorimotor system and in the specific disordered state of your interest 
Engineering solution: Literature review: What approaches exist and what is their performance? 
Design: What is your proposed solution and how do you characterize it? How have you or 
would you test it? 
Human impact: What is the known, expected or potential societal impact of your chosen 
application? Are there changes in quality of life beyond sensorimotor function? Can everyone 
use it? Are there unintended negative outcomes? What is the incidence or prevalence of the 
related disorder and what fraction of those individuals will be impacted by the technology? 
What are the ethical considerations involved in application of your technology?  
 

Students should each pick their own application. Suggested topics/references are shown in the 
appendix. You may choose from this list or use it to generate an alternative topic. You should 
correspond with Dr. Stepp about your top three (in order) topics as soon as possible and she 
will assign/confirm a final project choice based on 1) suitability of the topic and 2) coverage of 
topics by the class as a whole. 
 

Assignments 
Project Proposal: All project proposals should detail the underlying clinical problem chosen in a 
maximum of 2 pages (single-spaced, 12-pt font, 1-in margins), including references. If you have 
chosen a design project, include  the general type of solution you design. How will your design 
be accomplished? [e.g., simulation, hardware, etc?] What resources will you need? If you have 
chosen a literature review: what core paper or papers will you base your review on? All project 
proposals (design and literature review) should include a published article that the student 
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suggests as background reading for the rest of the class as an introduction to the clinical 
problem. This can be a book chapter, review paper, or popular science article.  
 

Grading Rubric for Proposal: Proposals will be graded up to 5, with 1-pt available for meeting 
each of the following: 
- Correct length 
- Covers all content areas in the assignment 
- Suggested reading is appropriate 
- Reasonable literature review has been performed (more than one or two papers have been 
identified as relevant) 
- Writing is clear and grammatically correct. 
 
Oral Presentations: Each student will complete three oral presentations. Each presentation 
should be 18-22 minutes in length and should be appropriate in content for your classmates. 
The objective is to teach the class about your chosen project area. All presentations should 
include professional quality graphics using presentation software. Presentation 1 will be an 
introduction to the clinical problem being investigated. Presentation 2 will address your chosen 
engineering solution.  Presentation 3 will present the real or predicted human impact. 
 

Grading Rubric for Oral Presentations (10 points total possible): 

Item Total Possible Points  

Appropriate length 1 

Graphics used as appropriate; when used, figures formatted 
appropriately 

1 

Content appropriate with respect to assignment 2 

Presentation style clear, concise, effective 2 

Student’s understanding of the topic area clear 3 

Content presented is accessible to intended audience 1 

 
Written Assignments: Students will prepare two written assignments as part of their chosen 
project. All students will prepare assignment 2, which will address their chosen clinical problem 
and human impact, respectively; students who have chosen a design project will prepare 
assignment 1a whereas students who have chosen a literature review project will prepare 
assignment 1b. Both 1a and 1b will address the student’s chosen engineering solution. Both 
written assignments will be due one week prior to each student’s scheduled oral presentation 
on the same topic so that they can be available to the class in advance of the class 
presentations. These written reports will serve as the basis for reflections for all class members 
not presenting that day (they may choose one out of all students presenting). There is no 
written assignment for the clinical problem, but students should provide a suggested review 
article or book chapter one week before their oral presentation. In these cases, the suggested 
reading will serve as the basis of reflections for all class members not presenting that day 
(again, they should choose only one). 
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Written Assignment 1a) Technical Report, loosely based on BU’s Technology Disclosure Form 
(design projects). This report should be a total of 6 pages, single-spaced, with 1-in margins. In 
addition to an appropriately formatted bibliography and in-text references (any style is fine), it 
should include the following sections: 

Title:  Use a brief descriptive title to aid in identifying the technology.  
Advantages and improvements over existing methods, devices or materials  
 

Brief summary of the invention: This should be a short relatively non-technical 
description of the invention. This should clearly summarize the purpose of the 
invention, possible applications and commercial products, what problems it solves and 
advantages over current technologies (i.e. how it is faster, better, cheaper). This should 
be no longer than ½ page (think of it as an abstract). 
 

Background: Briefly summarize the state of the art and the importance of current 
problems in the field that led you to develop this technology. Thus, this section should 
include the state of existing knowledge, including literature citations and highlights of 
relevant data; the rationale of your approach; and the potential contribution of this 
research to public health. (suggested length is 1-2 pages) 
 

Technical Description of the Invention: Please include an enabling description of the 
invention. This description should be detailed enough to make it possible for someone 
to recreate or perform what is described in the invention. You can think of this as a 
protocol that someone could follow. Pictures and flow charts are also very helpful to 
clarify the procedure and can help to strengthen a patent. Include any preliminary data 
about performance of your invention. 
 

Advantages: Encouraging companies to invest in the commercial development of your 
invention will require that we describe for them its advantages over alternative 
products, processes, or services. Describe all of the advantages you can think of (i.e., 
what makes it faster, better, cheaper) and any key features you can think of that might 
make your technology more marketable. (suggested length is ½ page) 

 
Written Assignment 1b) Technical review suitable for publication for a general audience 
(literature review projects), specifically suitable for Scientific American.  

“SCIENTIFIC AMERICAN welcomes ideas for articles on recent scientific discoveries, 
technical innovations and overviews of ongoing research. We very strongly encourage 
potential contributors to read recent issues of the magazine for a sense of form, style 
and level of complexity and specialization typical of our articles. The article should 
include the practical and theoretical significance of this subject and may include high 
quality illustrations to help convey the science/technology to the reader. Generally 
speaking, SCIENTIFIC AMERICAN presents ideas that have already been published in the 
peer-reviewed technical literature. We do not publish new theories or results of original 
research.  Our articles are geared to general readers interested in science and 
technology. We avoid jargon and equations. We are looking for authors who can convey 
ideas with clarity and concision. Lengths of feature articles vary; the average length of a 
published article is approximately 2,500 words.” 
 



 5 

Your piece should review your engineering solution for a lay audience. It should use 
properly formatted references (any standard format you like) and the entire document 
should be less than 3000 words. 
 

Written Assignment 2) A commentary following the publication standards and formatting 
suitable for submission to The Journal of Neuroengineering and Rehabilitation (JNER): 

See http://www.jneuroengrehab.com/authors/instructions/commentary for all details 
about scope, style, and formatting. 
 

This commentary should be about your chosen application and its known or projected 
impacts on society (include economic cost-benefit analysis, previously reported or your 
own analysis). This commentary should explicitly discuss the ethical considerations with 
respect to end-users and society. 

 
Grading Rubric for Written Assignments (15 points total possible): 

Item Total Possible Points  

Appropriate length, formatting, and style 2 

Figures used as appropriate; when used, figures formatted 
appropriately 

1 

Content appropriate with respect to assignment 2 

Writing clear, concise, effective 3 

Student’s understanding of the topic area clear 3 

Appropriate level of literature review for the assignment 3 

 
Written Reflections/Feedback: Prior to each class, any member of the class who is not 
presenting at that class meeting should prepare a written response: either a reflection based on 
the reading for the meeting or feedback based on the presentation(s) held during that class 
meeting. Reflections will often be based on readings that are a single article, chapter, etc., 
assigned by Dr. Stepp. On class meetings on which class members present their engineering 
solution and human impact presentations, their corresponding written presentations will serve 
as the assigned reading. Students should choose one of the provided readings in this case. 
Feedback will be based on the presentation(s) from that class. Each reflection/feedback should 
be single-spaced 12-pt font with 1-in margins and should be at least ½ page and no longer than 
1 page in length. The one lowest grade for reflections/feedback will be dropped from each 
student’s average. 
 

Each reflection should include a 3-5 sentence summary of the reading followed by any of the 
following: 1) which aspects you found most interesting, 2) what elements were similar to your 
own chosen system/application, 3) any points of disagreement about the author’s analysis, 4) 
any potential ethical dilemmas relevant to application of the technology discussed. 
 

Each feedback should include a 3-5 sentence summary of the presentation as well as a critique 
of the presentation using the same rubric for class oral presentations. Students should use 
specific examples to back-up their scores. 

http://www.jneuroengrehab.com/authors/instructions/commentary
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Grading Rubric for Reflections: 
0 = Little or no work completed. 
1 = Major issues based on one or more of the following criteria and/or minor issues with more 
than one of the following criteria: Accurate summary; thoughtful response; correct length; 
excellent writing 
2 = Accurate summary; thoughtful response; correct length; excellent writing. 
 

 

Course Schedule & Readings 
Week Date Lecture Topics Reading Presenter(s) Assignment 

1 Th 1/16 Introduction to the Class; 
Electromagnetism & Circuits; 
Electrophysiology 

- Stepp  

2 T 1/21 Sensory Systems of the Body  “Phantom Limbs”, 
Ronald Melzack 
OR “Confederacy 
of Senses” 

Stepp Reflection 1 
due before 
class. 

Th 1/23 Frequency vs. Time Domain; 
Filtering; Analog vs. Digital; 
Signal Acquisition. 
 

TBD Stepp Reflection 2 
due before 
class. 

3 T 1/28 Application: Cochlear Implants 
(Physiology of the ear, Electrical 
stimulation of the auditory 
nerve, Ethical ramifications of 
cochlear implants) 

Sending Sound to 
the Brain 

Stepp Top 3 topics 
due in class. 
Reflection 3 
due before 
class. 

Th 1/30 Introduction to Newtonian 
physics: statics, dynamics, 
biomechanics. 

The Feynman 
Lectures on 
Physics. Chapters 
4, 8,  and 9. 

Stepp Reflection 4 
due before 
class. 

4 T 2/4 Motor Systems Putting thoughts 
into Action, Alan 
Brown 

Stepp Project 
Proposals 
and 
Reflection 5 
due before 
class. 

Th 2/6 How to do a literature review; 
How to read a scientific journal 
article.  

1. How to read a 
research paper: 
http://www.eecs.
harvard.edu/~mic
haelm/postscripts
/ReadPaper.pdf 

Stepp Reflection 6 
due before 
class. 

http://www.eecs.harvard.edu/~michaelm/postscripts/ReadPaper.pdf
http://www.eecs.harvard.edu/~michaelm/postscripts/ReadPaper.pdf
http://www.eecs.harvard.edu/~michaelm/postscripts/ReadPaper.pdf
http://www.eecs.harvard.edu/~michaelm/postscripts/ReadPaper.pdf
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2. Alonzo & 
Cipriani, 2012 

5 T 2/11 Graphical Display of Data; How 
to create plots of data; Effective 
presentations. 

The Visual Display 
of Quantitative 
Information, 
Edward Tufte: pgs 
13-15, 28-39, 53-
77 

Stepp Reflection 7 
due before 
class. 

Th 2/13 Application: Videogaming for 
Rehabilitation (design example; 
physiology of neuromotor 
systems, EMG-controlled 
games, ethical considerations 
for brain-changing games) 

Brain-changing 
Games, Lydia 
Danworth 

Stepp Feedback 1 
due before 
next class 

6 T 2/18 Clinical Problem Project 
Presentations (5) 

Student-chosen 
readings 

TBD 
TBD 
TBD 

Feedback 2 
due before 
next class 

Th 2/20 Clinical Problem Project 
Presentations (5) 

Student-chosen 
readings 

TBD 
TBD 
TBD 

Feedback 3 
due before 
next class 

7 T 2/25 Clinical Problem Project 
Presentations (5) 

Student-chosen 
readings 

TBD 
TBD 
TBD 

Feedback 4 
due before 
next class 

Th 2/27 Guest Lecture HMI Application 
(Hip exoskeleton for movement 
measurement and correction) 

Real-Life Iron 
Man…, Larry 
Greenemeier 

Lewis Reflection 8 
due before 
class 

8 T 3/4  Clinical Problem Project 
Presentations (5) 

Student-chosen 
readings 

TBD 
TBD 
TBD 

Feedback 5 
due before 
next class 

Th 3/6 Clinical Problem Project 
Presentations (5) 

Student-chosen 
readings 

TBD 
TBD 
TBD 

Feedback 6 
due before 
next class 

9 No Class – Spring Break. 

10 T 3/18 Ethics in Biomedical Device 
Design and Testing: Protection 
of Human Subjects; Regulation 
of Medical Devices. 

1. Four Medical 
Implants that 
Escaped FDA 
Scrutiny, Lena 
Groeger 
2. Medical Device 
Recalls and the 
FDA Approval 
Process, 

Stepp Reflection 9 
due before 
class 



 8 

Zuckerman et al. 

Th 3/20 Sensors and Actuators The doctor is 
out…, Carolyn 
Whelan 

Stepp Reflection 10 
due before 
class 

11 T 3/25 Cost-Benefit Analysis in 
Healthcare 

CDC Cost Benefit 
Analysis Tutorial 
(http://www.cdc.g
ov/owcd/eet/cba/
PrintAll.html) 
 

Stepp Reflection 11 
due before 
class 

Th 3/27 Engineering Solution Project 
Presentations (1) 

Student 
Applications / 
Tech Reviews 

TBD 
TBD 
TBD 

Reflection 12 
due before 
class 

12 T 4/1 Engineering Solution Project 
Presentations (2) 

Student 
Applications / 
Tech Reviews 

TBD 
TBD 
TBD 

Reflection 13 
due before 
class 

Th 4/3 Engineering Solution Project 
Presentations (3) 

Student 
Applications / 
Tech Reviews 

TBD 
TBD 
TBD 

Reflection 14 
due before 
class 

13 T 4/8 Engineering Solution Project 
Presentations (4) 

Student 
Applications / 
Tech Reviews 

TBD 
TBD 
TBD 

Reflection 15 
due before 
class 

Th 4/10 Engineering Solution Project 
Presentations (5) 

Student 
Applications / 
Tech Reviews 

TBD 
TBD 
TBD 

Reflection 16 
due before 
class 

14 T 4/15 Human Impact Project 
Presentations (1) 

Student 
Commentaries 

TBD 
TBD 
TBD 

Reflection 17 
due before 
class 

Th 4/17 Human Impact Project 
Presentations (2) 

Student 
Commentaries 

TBD 
TBD 
TBD 

Reflection 18 
due before 
class 

15 T 4/22 Human Impact Project 
Presentations (3) 

Student 
Commentaries 

TBD 
TBD 
TBD 

Reflection 19 
due before 
class 

Th 4/24 No Class – Monday Schedule on Thursday 

16 T 4/29 Human Impact Project 
Presentations (4) 

Student 
Commentaries 

TBD 
TBD 
TBD 

Reflection 20 
due before 
class 

Th 5/1 Human Impact Project 
Presentations (5) 

Student 
Commentaries 

TBD 
TBD 
TBD 

Reflection 21 
due before 
class 

 
 

http://www.cdc.gov/owcd/eet/cba/PrintAll.html
http://www.cdc.gov/owcd/eet/cba/PrintAll.html
http://www.cdc.gov/owcd/eet/cba/PrintAll.html
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Appendix: Starting List of Potential Project Topics 
Potential Topic Example Publication (clinical problem or engineering solution) 

Retinal Implants Zrenner, E., Bartz-Schmidt, K. U., Benav, H., Besch, D., Bruckmann, A., Gabel, 
V. P., ... & Wilke, R. (2011). Subretinal electronic chips allow blind patients to 
read letters and combine them to words. Proceedings of the Royal Society B: 
Biological Sciences, 278(1711), 1489-1497. 

Auditory brain 
implants for 
nerve-related 
deafness 

Otto, S. R., Moore, J., Linthicum, F., Hitselberger, W., Brackmann, D., & 
Shannon, R. V. (2012). Histopathological analysis of a 15‐year user of an 
auditory brainstem implant. The Laryngoscope. 

Upper limb 
prostheses 

Kuiken, T. A., Li, G., Lock, B. A., Lipschutz, R. D., Miller, L. A., Stubblefield, K. 
A., & Englehart, K. B. (2009). Targeted muscle reinnervation for real-time 
myoelectric control of multifunction artificial arms. JAMA: the journal of the 
American Medical Association, 301(6), 619-628. 

Cipriani, C., Controzzi, M., & Carrozza, M. C. (2011). The SmartHand 
transradial prosthesis. Journal of neuroengineering and rehabilitation, 8(1), 
29. 

Kim, K., & Colgate, E. (2012). Haptic Feedback Enhances Grip Force Control of 
sEMG-ControlledProsthetic Hands in Targeted Reinnervation Amputees. 

Lower limb 
prostheses and 
exoskeletons 

Farris, R. J., Quintero, H. A., & Goldfarb, M. (2011). Preliminary Evaluation of 
a Powered Lower Limb Orthosis to Aid Walking in Paraplegic Individuals. 
Neural Systems and Rehabilitation Engineering, IEEE Transactions on, 19(6), 
652-659. 

Capó-Lugo, C. E., Mullens, C. H., & Brown, D. A. (2012). Maximum walking 
speeds obtained using treadmill and overground robot system in persons 
with post-stroke hemiplegia. Journal of NeuroEngineering and Rehabilitation, 
9(1), 80. 

Brain-
computer-
interfaces for 
Locked-In 
Patients 

Carpaneto, J., Raos, V., Umiltà, M. A., Fogassi, L., Murata, A., Gallese, V., & 
Micera, S. (2012). Continuous decoding of grasping tasks for a prospective 
implantable cortical neuroprosthesis. Journal of NeuroEngineering and 
Rehabilitation, 9(1), 84. 

Guenther, F. H., Brumberg, J. S., Wright, E. J., Nieto-Castanon, A., Tourville, J. 
A., Panko, M., ... & Kennedy, P. R. (2009). A wireless brain-machine interface 
for real-time speech synthesis. PloS one, 4(12), e8218. 

Ma, R., Aghasadeghi, N., Jarzebowski, J., Bretl, T., & Coleman, T. P. (2012). A 
Stochastic Control Approach to Optimally Designing Hierarchical Flash Sets in 
P300 Communication Prostheses. Neural Systems and Rehabilitation 
Engineering, IEEE Transactions on, 20(1), 102-112. 

ALS Beukelman, D., Fager, S., & Nordness, A. (2011). Communication support for 
people with ALS. Neurology research international, 2011. 

Robotics for 
Upper Limb 
Rehabilitation 

Dipietro, L., Krebs, H. I., Volpe, B. T., Stein, J., Bever, C., Mernoff, S. T., ... & 
Hogan, N. (2012). Learning, not adaptation, characterizes stroke motor 
recovery: evidence from kinematic changes induced by robot-assisted 
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therapy in trained and untrained task in the same workspace. Neural Systems 
and Rehabilitation Engineering, IEEE Transactions on, 20(1), 48-57. 

Marchal-Crespo, L., & Reinkensmeyer, D. J. (2009). Review of control 
strategies for robotic movement training after neurologic injury. Journal of 
neuroengineering and rehabilitation, 6(1), 20. 

Robotics for 
Lower limb 
rehabilitation 

Michmizos, K. P., & Krebs, H. I. (2012, June). Assist-as-needed in lower 
extremity robotic therapy for children with cerebral palsy. In Biomedical 
Robotics and Biomechatronics (BioRob), 2012 4th IEEE RAS & EMBS 
International Conference on (pp. 1081-1086). IEEE. 

Hemi-paresis 
after stroke 

Monaco, V., Galardi, G., Coscia, M., Martelli, D., & Micera, S. (2012). Design 
and Evaluation of NEUROBike: A Neurorehabilitative Platform for Bedridden 
Post-Stroke Patients. 

Functional 
electrical 
stimulation 
after spinal cord 
injury 

Knutson, J. S., Harley, M. Y., Hisel, T. Z., Makowski, N. S., Fu, M. J., & Chae, J. 
(2012, August). Contralaterally controlled functional electrical stimulation for 
stroke rehabilitation. In Engineering in Medicine and Biology Society (EMBC), 
2012 Annual International Conference of the IEEE (pp. 314-317). IEEE. 

Kesar, T. M., Perumal, R., Jancosko, A., Reisman, D. S., Rudolph, K. S., 
Higginson, J. S., & Binder-Macleod, S. A. (2010). Novel patterns of functional 
electrical stimulation have an immediate effect on dorsiflexor muscle 
function during gait for people poststroke. Physical therapy, 90(1), 55-66. 

EMG-controlled 
electrolarynx 
after 
laryngectomy 

Goldstein, E. A., Heaton, J. T., Kobler, J. B., Stanley, G. B., & Hillman, R. E. 
(2004). Design and implementation of a hands-free electrolarynx device 
controlled by neck strap muscle electromyographic activity. Biomedical 
Engineering, IEEE Transactions on, 51(2), 325-332. 

Disordered gait 
in Parkinson’s 
disease 

Creath, R. A., Prettyman, M., Shulman, L., Hilliard, M., Martinez, K., 
MacKinnon, C. D., ... & Rogers, M. W. (2013). Self-triggered assistive stimulus 
training improves step initiation in persons with Parkinson’s disease. Journal 
of NeuroEngineering and Rehabilitation, 10(1), 11. 

Disordered 
swallowing 
after stroke 

Hirota, N., Konaka, K., Ono, T., Tamine, K., Kondo, J., Hori, K., ... & Naritomi, 
H. (2010). Reduced tongue pressure against the hard palate on the paralyzed 
side during swallowing predicts dysphagia in patients with acute stroke. 
stroke, 41(12), 2982-2984. 

Kumar, S., Wagner, C. W., Frayne, C., Zhu, L., Selim, M., Feng, W., & Schlaug, 
G. (2011). Noninvasive Brain Stimulation May Improve Stroke-Related 
Dysphagia A Pilot Study. Stroke, 42(4), 1035-1040. 

Tyler, D. J., Kolb, I., Thompson, P., & Hadley, A. (2012, August). Electrical 
stimulation for the management of aspiration during Swallowing. In 
Engineering in Medicine and Biology Society (EMBC), 2012 Annual 
International Conference of the IEEE (pp. 2509-2512). IEEE. 

Vestibular 
disorders 

Lee, B. C., Kim, J., Chen, S., & Sienko, K. H. (2012). Cell phone based balance 
trainer. Journal of NeuroEngineering and Rehabilitation, 9(1), 10. 

Facial nerve 
paralysis 

Danner, C. J. (2008). Facial nerve paralysis. Otolaryngologic Clinics of North 
America, 41(3), 619-632. 
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Heaton, J. T., Knox, C., Malo, J., & Hadlock, T. A. (2011, April). A system for 
delivering mechanical stimulation to the rat whisker pad during facial nerve 
regeneration. In Neural Engineering (NER), 2011 5th International IEEE/EMBS 
Conference on (pp. 629-633). IEEE. 

Pain and 
reduced 
sensation in MS 

Österberg, A., & Boivie, J. (2010). Central pain in multiple sclerosis–Sensory 
abnormalities. European Journal of Pain, 14(1), 104-110. 

Spinal cord 
injury 

Hubli, M., & Dietz, V. (2013). The physiological basis of neurorehabilitation-
locomotor training after spinal cord injury. Journal of NeuroEngineering and 
Rehabilitation, 10(1), 5. 

Wii for balance 
recovery after 
TBI 

Gil-Gómez, J. A., Lloréns, R., Alcañiz, M., & Colomer, C. (2011). Effectiveness 
of a Wii balance board-based system (eBaViR) for balance rehabilitation: a 
pilot randomized clinical trial in patients with acquired brain injury. Journal 
of neuroengineering and rehabilitation, 8(1), 30. 

Knee Orthosis Sawicki, G. S., & Ferris, D. P. (2009). A pneumatically powered knee-ankle-
foot orthosis (KAFO) with myoelectric activation and inhibition. Journal of 
neuroengineering and rehabilitation, 6(1), 23. 

Brain 
stimulation for 
motor recovery 

Nadia, B., Alvaro, P. L., & Felipe, F. (2009). Using non-invasive brain 
stimulation to augment motor training-induced plasticity. Journal of 
NeuroEngineering and Rehabilitation, 6. 

Young, S. J., Bertucco, M., Sheehan-Stross, R., & Sanger, T. D. (2012). 
Cathodal Transcranial Direct Current Stimulation in Children With Dystonia A 
Pilot Open-Label Trial. Journal of Child Neurology. 

Alternative and 
Augmentative 
Communication 

Sanger, T. D., & Henderson, J. (2007). Optimizing assisted communication 
devices for children with motor impairments using a model of information 
rate and channel capacity. Neural Systems and Rehabilitation Engineering, 
IEEE Transactions on, 15(3), 458-468. 

Feedback for 
hypertonicity in 
cerebral palsy 

Bloom, R., Przekop, A., & Sanger, T. D. (2010). Prolonged electromyogram 
biofeedback improves upper extremity function in children with cerebral 
palsy. Journal of child neurology, 25(12), 1480-1484. 

Robotic pen to 
improve 
handwriting in 
cerebral palsy 

Ben-Pazi, H., Ishihara, A., Kukke, S., & Sanger, T. D. (2010). Increasing 
viscosity and inertia using a robotically controlled pen improves handwriting 
in children. Journal of child neurology, 25(6), 674-680. 

Vagal 
stimulation for 
epilepsy 

Penry, J. K., & Dean, J. C. (2007). Prevention of intractable partial seizures by 
intermittent vagal stimulation in humans: preliminary results. Epilepsia, 
31(s2), S40-S43. 

 


