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Please click on the above link to watch the presentation - both slides and 

audio.  This presentation file is in Adobe Flash player format, available free 

online.

For normal locomotion, the brain initiates and modulates the activity of 

spinal cord circuits that generate the basic motor pattern, loosely called the 

central pattern generator (CPG). After severe spinal cord injury (SCI), 

patients are unable to walk because they cannot activate or control the 

CPG, although the circuits may still be intact. To restore locomotion, one 

could use phase-dependent electrical stimulations of the spinal cord or 

muscles, relative to either the underlining activity in the cord or sensory 

feedback. Consequently, research on understanding how to generate 

signals required for locomotion and/or control the existing locomotion 

circuits is required. 

We have approached this problem from an instrumentation and neural 

signal processing perspective. We develop /neuromorphic/ integrated 

circuits (IC) models of spinal circuits. These ICs may become implantable 

neural prosthetic devices. Ultimately, such a neuroprosthesis, which could 

be used in combination with other SCI therapies, could initiate activity and 

dynamically modulate the rhythm of the CPG according to parameters or 

commands supplied by the user.

I will show how CPGs circuits are modeled mathematically and in silicon.  I 

will then show these silicon CPGs being used to adaptively control walking/

running in robotic biped. The robotics experiments direct us to neuroscience 

experiments, using lamprey spinal cords, to investigate how to interact with 
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biological locomotion controllers. Finally, we use these neuroscience results 

and neuromorphic chips to “replace” the spinal cord and brain signals while 

making an anesthetized cat walk.  This work has applications in treating SCI 

and the control of artificial limb. 

 

Single Molecule Nano-

Biology, Slow Light

Indo-American Frontiers 
(2007): Algebra and 

Computation, Climate 

Connection, Macromolecular 

Machines, The Magnetic 

Universe, Molecular 

Architectures and 

Assemblies, Stimuli 

Responsive Materials, Stress 

in Neurodegeneration, 

Systems Biology

 

National Academy of 

Sciences

500 Fifth Street, NW

Washington, DC 20001

Terms of Use | Privacy Policy

Contact Us | Site Map

Copyright © 2008. National Academy of Sciences. All rights reserved.

http://www.nasonline.org/site/PageServer?pagename=FRONTIERS_indo_2007program
http://www.nasonline.org/site/PageServer?pagename=FRONTIERS_indo_2007program
http://www.national-academies.org/legal/
http://www.nasonline.org/site/PageServer?pagename=contactus
http://www.nasonline.org/site/PageServer?pagename=sitemap
http://www.nationalacademies.org/legal/
http://www.national-academies.org/

	Local Disk
	National Academy of Sciences: US Frontiers of Science


	HEMBJDJHDMANPOCFDFCMCCFBFNMJIGIP: 
	form1: 
	x: 
	f1: 
	f3: nasonline.org

	f2: 




