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High Precision Real-Time Feedback Control System for Robotic Fish
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Abstract: To achieve high speed and precise control, the article proposes a real-time feedback control system with high
precision for robotic fishes. After researching the relationship between the advancing speed and tail beat frequency and
amplitude, we utilize FPGA as the master chip to complete the control of 3-DOF servos and the real-time feedback, together
with the data exchange with PC decision making system. Specifically, the actual forward speed of robotic fish got by vision
system is used as feedback to constitute a closed loop with target speed, followed by precise speed control by controlling
the swing frequency and amplitude of the 3-DOF servos on the basis of PID algorithm. Velocity control curve and speed
error curve are obtained by experiments, and the results show that the system can control robotic fish with high precision

and high stability.
Key words: robotic fish; FPGA; PID; velocity control
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