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The mission of the Dynamics and Vibration Laboratory is to 
investigate dynamic systems in biomedical engineering and 
biology with particular emphasis on non-linear and coupled 
behavior. The group’s efforts can be divided into two thrust 
directions: research into diagnostic and clinical applications, 
and research into areas of biological and physiological 
importance. Thus our research is both applied and fundamental. 
Exploratory simulation of coupled nonlinear systems, 
experimental validation and development of focused numerical 
methods are common threads in all of our research.  
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Our current research can be divided into five main groups with 
significant cross-fertilization: non-linear dynamics of cardiac 
fibrillation with a focus on early detection and diagnostics; cardiac 
valve bio-acoustics with a focus on early detection of valvular 
disease; simulation of neurological pattern generation with 
applications in robotics; development of medical devices; and 
signal processing. Simulation and analysis go hand in hand with 
experimental validation both in the lab and in clinical settings, 
with our ultimate aim being prototyping. Currently, two projects 
are in the prototyping stage: a fiber optic endoscope and a fiber 
optic tissue pressure and shear sensor. 
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