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Undulation Control on the Bionic Device of Long Flexible Fin

XIE Hat bin, ZHANG Dat bing, SHEN Lin- cheng
( College of Medhatronics Engineering and Automation, National Univ. of Defense Technobgy, Changsha 410073, China)

Abstract: This paper studies the undulation control on the bionic device of long flexible fin based on undulation movement generated
by the long flexible fin of Gymnarchus niloticus. Firstly, the principle of forming propulsion wave and the realization scheme of long
flexble fin were sudied. Secondly, a kinematics model was established to describe the undulation surfaces of the bionic device, the
undulation contwl parameters which can be used in realizing multiple undulation modes of bionic object were distilled, and the methods
of realizing some given undulation modes of long flexible fin were studied by simulations. According to the physical constraints of the
bionic device, the criteria to judge the validiy of these parameters were aso presented. Finally, the paper studies undulation contol
strategy and controkflow of the bionic device of long flexible fin.The research result indicates that the bionic device of long flexble fin
can imitate multiple undulation modes of bionic object via setting control parameters properly, and can realize mults parameter contol of
propulsion wave. So, it can satisfy the unsteady hydrodynamic measuremert demands of the bionic device with multiple undulation
parameters.
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Fig. 1  The bionic object —gymmarchus Niloticus
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’ Fig.2 The architecture of undulation control system
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Fig. 3 (a)Controlling undulatory amplitude through A (%) ; (b) Controlling undulatory wavelength though €o( k) ;
( © Contwlling undulatory frequency through ©; ( d) Controlling Fin lateral deflection through 04( %)
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Fig.4 The block diagram of control flow
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