BIO-INSPIRED DESIGN
of UNDERWATER
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Many aquatic crustaceans such as krill, mantis shrimp,

and mysids use oscillatory paddling of closely-spaced 2 5 b 75@ - )
pairs of swimming limbs for propulsion. 5 MS 75 MS 95
Time delay (phase lag) between the motion of neighboring 3
limbs results in the generation of a metachronal wave 210
that travels along the body length. g
Mantis shrimp use hybrid stroke kinematics for escape =
swimming, consisting of a metachronal power stroke (PS) E S
followed by a synchronous recovery stroke (RS). = I
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Time [s] Time [s] SA has a greater effect on swimming speed than PL.
MM = metachronal PS + metachronal RS; MS = metachronal PS + synchronous RS; _ _ _
PS = power stroke; RS = recovery stroke; PL = phase lag; SA = stroke amplitude Compared to MM, MS kinematics allow for Iarger SA while

avoiding paddle collisions between neighboring limbs, thus

APPLIED FLUID MECHANICS LAB enabling faster swimming.

Study funded by: National Science Foundation (CBET 1706762 grant to A.S.)
APPLIEDFLUIDSLAB.ORG and by the Lew Wentz Foundation at OSU (Wentz Research Grant to T.B.).



