Syllabus for Neural Engineering BME 661 Spring 2011
Instructor: Dr. Alvarez

Class Hours: Tuesday and Friday from 10:00  to 11:25
Office Hours = Tuesday 11:45 – 1:00  
Place: Fenster Hall room 640
Email: tara.l.alvarez@njit.edu
Phone: (973) 596-5272

Office Hours: by appointment.  The best way to ask questions is via email where I try to answer all emails within 24 hours.  You’re also more than welcome to ask me in person.
Webpage with class notes and journal articles: http://web.njit.edu/~alvarez 
I. Course Syllabus:

	Class
	Date
	Topic
	Journal Discussion

	1 & 2
	1/18/2011 
1/21/2011
	Neuroscience Overview
	Fields 2004 on 1/23/2011

	3, 4, & 5
	1/25/2011
1/28/2011
2/1/2011
	Neural Networks
	Gaspard on 1/28



	6 & 7
	2/4/07
2/8/2011
	Visual Circuits, Anatomy
	Bektas on 2/4 

	8 &9
	2/11/2011
2/15/2011
	Eye Movements and Eye Movement Recording Instrumentation
	Hooks on 2/11
(2 students present)

	10 & 11
	2/18/2011
2/21/2011
	Neural Prosthetics and Functional Electrical Stimulation (FES)
	Dinstein on 2/18

	12 &13
	2/25/2011
3/1/2011
	EEG Instrumentation and Independent Component Analysis
	Bastian  on 2/25

	14 
	3/4/2011

	EEG Instrumentation and Independent Component Analysis
	Fallon 3/4

	15
	3/8/2011

	Review
	Onton 3/8
(2 students present)

	16
	3/11/2011
	Midterm
	None

	Spring Break

	17, 18, & 19
	3/22/2011
3/25/2011
3/29/2011
	Overview Imaging  

MRI
	Pisella 3/25


	20
	4/1/2011
	Functional Imaging
	Seitz 4/1

	21
	4/5/2011
	Diffusion Tensor Imaging
	Matthew 4/5
(2 students present)

	
	4/8/2011
	Transcranial Magnetic Stimulation 
	Olivot 4/8

	22
	4/12/2011
	Plasticity and Human Computer Interfaces
	Bestmann 4/12 
(2 students present)

	23
	4/15/2011
	Applications of EEG - detection of Epilepsy
	Birbaumer 4/15

	24 
	4/19/2011
	Review
	Weil 4/19

	
	4/22/2011
	Good Friday – no classes
	

	25
	4/26/2011
	Project Presentations
	

	26
	4/29/2011
	Project Presentations 
	None

	27
	5/3/2011
	Project Presentations
	

	28
	5/5 /2011
	Project Presentations
	

	FINAL  Week of May 5th to 11th Final exam to be announced

	


II.  Grading:

Midterm Exam:  






25%

Final Exam:







25%

Journal Presentation: 






20%

Student Project & Presentation:




25%

Journal Summaries: 






5%

Total: 








100%

III. Exams 1 & 2:
All exams will be notes.  You must bring a calculator.  You will NOT be allowed to borrow someone else’s and Dr. Alvarez will not bring extra. The exam will cover all PowerPoint presentations discussed in class and the journal papers discussed in class but not the additional information supplied by the discussion leader during the journal discussions.

IV. Final Exam:

V.  Journal Presentation:

The last half hour of the designated classes will be spent reviewing a selected journal paper.  There are journals to be reviewed by students and 1 by Dr. Alvarez.  Each journal paper will have a designated discussion leader who will review the paper using PowerPoint.  The discussion leader(s) must present the work as if he or she were the investigative author.  The discussion should begin by describing the information presented in the paper. Reviewing just the paper will earn approximately a ‘B.’  Additional credit will be given if the discussion leader finds additional supporting information  as well as a refuting information if it exists. Then the class will discuss the implications of the paper as a group.  Your classmates and Dr. Alvarez will grade the presentation for your journal presentation grade.
VI. Journal Summaries:
Every student must hand in a one page summary of the journal paper highlighting the key points of the article INCLUDING the discussion leader.  The summaries are graded out of 10 points.  Additional information from other references is encouraged.
VII. Student Projects: 
Your project grade is composed of 3 parts totaling 100 points and totaling 20% of your grade.  This project is done individually. 
A. Proposal Due 3/25/2011 for a total of 5 points

B. Paper Due 4/26/2011 for a total of 50 points

C. 15 minute Presentation of project presented during last days of the course (sign up sheet will be given later in course)
A. Project Proposals Due 3/6/2011  total  of 5 points towards project portion of grade:

Write a one page proposal describing what you will be doing,  and which type of project (research proposal or comparison of 2 theories – see below). 

Students will work individually and have a choice of two projects.  You only choose 1 type of project
B. Project Papers Due 4/26/2011  total of 50 points towards project portion of grade.  You will submit a 8-10 page paper excluding references that is singled spaced and in a font that I can read.
Project I: Write a research Proposal

Pick a topic in neurology that you would like to study.  Write a paper (ten page maximum eight page minimum paper, excluding references) discussing:

1. What you want to study

2. Background research of problem – what other scientists in the field have found

3. The methodology of how you would study the problem

4. Hypothesize what the results might be

5. Hypothesize what the results would mean

6. Why you feel this study should be conducted

For example, you may want to study the plasticity effects of different forms of physical therapy for stroke rehabilitation. You may want to study whether many repetitions of the same movement are better than fewer repetitions of many movements.  By using functional MRI, you could determine which areas of the motor cortex are remapping and compare it to standard physical therapy functional tests such as the Barthel Index.

Project II: Compare two or more theories in neurology describing the same phenomenon. 

Write a paper (ten page maximum eight page minimum paper, excluding references) discussing:

1. What is the phenomenon

2.  What are the two or more theories that exist to describe why the phenomenon occurs

3. Which theory do you feel is more accurate and why

4. Design an experiment to test which hypothesis is correct

For example,  presbyopia occurs around age 40 and results in the need for reading glasses – people become hyperopic.  Some scientists believe this is due to loss of elasticity of the lens while others believe it is due to the loss of elasticity of the ciliary muscles.  The experiment one could design is using MRI to study whether the lens or the ciliary muscles or both are affected when focusing near and far in two groups of people, those who are not presbyopic and those who are.  

B. Project Presentation  days total of 45 points towards project grade
You will be graded by the instructor and your classmates where the assessment sheets will be distributed during the semester.  Note Attendance will be taken and will be part of your presentation grade
VII. Journal Papers located on my website: http://web.njit.edu/~alvarez/NE_Journal_Papers.htm 
Note these will NOT be distributed in class.  Please go to the website to attain papers.
1. Fields, D (2004) “ The Other Half of the Brain” Scientific American 55-61. Presented by Alvarez
2. Gaspard N, Vanderhaeghen P. (2011) From stem cells to neural networks: recent advances and perspectives for neurodevelopmental disorders Dev Med Child Neurol. 2011 Jan;53(1):13-7.
3. Bektaş F, Eken C, Soyuncu S, Kilicaslan I, Cete Y (2008) Artificial neural network in predicting craniocervical junction injury: an alternative approach to trauma patients Eur J Emerg Med. 2008 Dec;15(6):318-23
4. Hooks B M, Chen C (2007) “Critical Periods in the Visual System: Changing Views for a Model of Experience-Dependent Plasticity” Neuron 56, 312-326 Hooks et al. will be presented by 2 students
5. Dinstein I (2008) “Human cortex: reflections of mirror neurons” Curr Biol. 2008 Oct 28;18(20):R956-9
6. Bastian A. (2008) “Understanding sensorimotor adaptation and learning for rehabilitation” Current Opinion in Neurology 21, 628-633.

7. Fallon JB, Irvine DR, Shepherd RK (2008) Cochlear implants and brain plasticity Hear Res. 2008 Apr;238(1-2):110-7
8. Onton J, Westerfield M, Townsend J, Makeig S  (2006) Imaging human EEG dynamics using independent component analysis Neuroscience and Biobehavioral Reviews 30 (2006) 808–822 Onton et al will be presented by 2 students.
9. Pisella L, Rode G, Farne A et al. (2006) Prism adaptation in the rehabilitation of patients with visuo-spatial cognitive disorders Current Opinion in Neurology 2006, 19:534–542

10. Matthews PM, Johansen-Berg H, Reddy H (2004) “Non-invasive mapping of brain functions and brain recovery: applying lessons from cognitive neuroscience to neurorehabilitation. 22(3-5):245-60 Matthews et al will be Presented by 2 students 
11. Olivot J-M, Albers GW (2011) “Diffusion–perfusion MRI for triaging transient ischemic attack and acute cerebrovascular syndromes Current Opinion in Neurology 2011, 24:44–49

12. Seitz RJ (2010) How imaging will guide rehabilitation Current Opinion in Neurology 2010, 23:79–86

13. Bestmann S, Ruff CC, Blankenburg F, Weiskopf N, Driver J, Rothwell JC (2008) Mapping causal interregional influences with concurrent TMS-fMRI Exp Brain Res. 2008 Dec;191(4):383-402 Bestmann et al. will be Presented by 2 students
14. Birbaumer N, Murguialday AR, Cohen L (2008) “Brain-computer interface in paralysis” Curr Opin Neurol. 2008 Dec;21(6):634-8 
15. Weil RS, Rees G (2010) Decoding the neural correlates of consciousness Current Opinion in Neurology 2010, 23:649–655
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