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Mathematical and computational modeling

of a swimming lamprey with sensory
feedback

Abstract.
The swimming of a simple vertebrate, the lamprey, can shed light on
how a flexible body can couple with a fluid environment to swim rapidly
and efficiently. Animals use stretch-receptor information to sense how
their bodies are bending (proprioception), and then adjust the neural
signals to their muscles to improve performance. We will present recent
progress in the development of a computational model of a lamprey
swimming in a viscous, incompressible fluid where a simple central
pattern generator model, based on phase oscillators, is coupled to the
evolving body dynamics of the swimmer through curvature and
curvature derivative feedback. The system is numerically simulated
using the immersed boundary method. We will examine how the
emergent swimming behavior and cost of transport depends upon
these functional forms of proprioceptive feedback chosen in the model.
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If you need a disability-related accommodation or wheelchair access information, please contact Steve Chung at
(559)278-2462 or e-mail schung@csufresno.edu.




