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Novel performance evaluation index and optimization system for swimming robot:
leaning from natural fish
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This research constructed a system to estimate and optimize the swimming
performance of natural fish and artificial swimming robot.By applying 3D print, a micro swimming
robot controlled by magnet-field is designed and developed. An integrated solver including
hydrodynamic solution’ , * structure-solution’ and * dynamic solution’ is developed. Based on
robot experiment, the integrated solver is evaluated and improved.The swimming performance of
natural fish under various frequencies and tail-beat amplitudes are tested by simulations. A few
novel mechanisms of undulatory swimming are revealed, and the means to minimize the cost of
transport is discovered. To optimize the swimming performance of artificial fish-like swimming
robot, a control approach as follows is suggested: a specific tail amplitude should be maintained,
while using frequency as the control parameter to adjust speed.
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