
Bioeng 2696/ECE 2695:

Control Theory in Neuroscience
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 Course Theme:

¥ Motor systems are inßuenced by ongoing 
sensory signals about the movement. 
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Course Objectives:

¥Science : Learn the theory required to 
make sense of motor systems that operate 
under sensory guidance.

¥Engineering : Discover novel applications 
of engineering tools.

3



(The hard part:

Keeping the engineers challenged by the 
engineering, and keeping the scientists 

challenged by the science. 

Without ÒlosingÓ the other group.)
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Examples
1. Motor systems that operate under sensory guidance:

a. Head stability
b. Balance
c. Smooth pursuit
d. Reaching without proprioception

2. Sensory systems inßuenced by movement:
a. Saccades
b. Finger movements

3. Learning
a. Prism adaptation
b. Force Þeld adaptation
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Patients lacking proprioception

Gordon, Ghilardi, Ghez 1991
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Force Field Adaptation

Brashers-Krug, Shadmehr, Bizzi 1996
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Syllabus
http://www.engr.pitt.edu/Electrical/faculty-staff/mao/2696/

 
BioE 2696 / ECE 2695: Control Theory in Neuroscience (3 Credits, Spring 2009)

 
Description: Control theory has been an important tool for understanding the organization and operation of the nervous systems. This course introduces 
the general principles of control theory and its application in neuroscience.
 
Prerequisite: Knowledge of differential equations; instructor permission required for undergraduate enrollment.
 
Time: Monday 4:30 pmÑ5:45 (lecture); Wednesday 4:30 pmÑ5:45 (lecture) and 5:50Ñ6:45 (recitation).
 
Instructors:
Aaron Batista, Room 4073 BST3, 412-383-5494, apb10@pitt.edu. Office hours: Thursdays 12:00 pmÑ2:00 pm. Location: Victoria Hall lounge.
Zhi-Hong Mao, 434 Benedum Hall, 412-624-9674, maozh@engr.pitt.edu. Office hours: Tuesdays 4:00 pmÑ6:00 pm. Location: 434 Benedum Hall.
 
Teaching Assistant:
Dan Bacher, dhb10@pitt.edu. Office hours: Fridays 1:00 pmÑ3:00 pm. Location: 1073 Benedum Hall. 
 
Guest Lecturers:
Doug Weber, Pat Loughlin, Mark Redfern, Raj Gandhi, Peter Strick, etc. 
 
Textbook: No textbook required. Notes will be provided on the website morning of lecture, or distributed at the start of lecture.
 
Website: http://www.engr.pitt.edu/electrical/faculty-staff/mao/2696/
 
Evaluation: Homework and class participation 20%, literature report 10%, project 35%, midterm exam 15%, and final exam 20%.
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