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Kinematics Modeling and Simulation of Pectoral
Locomotion in Batoid Fish

YANG Shae-bo, HAN Xiae- yun, QIU Jing
( College of Medhatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: Due to the difficulty of dynamics modeling in fish surrounding by the fluid, little progress has been made in the design of
the current pectoral locomotion. With the rapid development of the high performance computers and numerical methods, finite element
modeling applied to explore the hydrodynamics of the fish has become a hot topic recently. The kinematics modeling is usually the first
step in sovling the problem. Therwfore, the kinematics modeling of pectoral locomotion in fish is proposed. The pecioral locomotion is
simulated wih the physical character and kinematic parameter, and the kinematic formula of the pectoral locomotion in batoid fish is
simplified. Along with the boundary condtion of the above kinematic formula, the finite element modeling in Cownose Ray is finally
simulated in order to sudy the knematics. The simulation modeling, compared with the observation results, is proved to be valid.
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Fig. 1 Kinematics modeling of pectoral locomotion in fish
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Fig.2 Propulsive wave in pectoral fin
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Fig.3 Propulsive wave in chord direction
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(DAL(y)= 1y
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Fig.4 Propulsive wave in pectoral span direction
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Fig.5 Propulsive wave number
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h(x,y,t)= (ciy+ czyz)sin( W — ky)
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Fig. 6 Displacement in pectoral fin span direction dependent time (one quarter of a periond
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Fig.7 Propulsive wave
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Fig. 8 Pectora flapping simulation of a period in Cownose Ray Fig.9 Pectoral flapping of a period in Cownose Ray
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