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The Modeling and Simulation of the Movement Curved Surface
of the Long Flexible Fin of Gymnarchus Niloticus

XIE Hai-bin SHEN Lin-cheng HU Tian-jiang
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China

Abstract This paper establishes a uniform kinematics model to describe the undulation surfaces by the long flexible fin of
Gymnarchus niloticus  with various factors comprehensively considered. Simulation is carried out using the morphological measured data
and some simplified hypotheses to related factors. Compared with the filmed views the simulation results show that the kinematics model
can effectively depict the movement curved faces of the long flexible fin and has better adaptability as well as versatility. Meaningfully
the establishment of the kinematics model for the long flexible fin has made a good preparation for further finite — element-based dynamic
analysis.
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Fig.2  The structure schematic of the long flexible fin
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Fig.4  Definition of reference frames
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Fig.6 Side view and top view of Gyamnarchus Fig.7 Comparison between geometry reconstructed with theoretical model
niloticus and one recorded with a camera of Gymnarchus niloticus
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