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Attitude Measurement and Error Analysis of Bionic Fin

Ou Shixing, Wang Guangming, Tan Xiaopeng, Guo Xiaojun
(Department of Electrical and Mechanical Engineering and Automation, National University of
410000, China)

Abstract: The bionic fin is the core movement mechanism of the bionic machine fish. In order to improve its motion control precision, a
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bionic fin attitude measurement system with high quality, small volume and high precision MEMS gyroscope ADXRS290 and ADXRS453 was
designed for its light weight, tiny structural features, which could real —time realize measurement of yaw angle, pitch angle and roll angle of
bionic fins. According to the characteristics of random error in the measurement of bionic fins, a posture error algorithm based on Allan vari-
ance has been given. Then, the error of the motion attitude was analyzed quantitatively by experimentally collecting the measured data. The
experimental results showed that the angular rate random walk and the zero partial instability were the main error items of the attitude meas-

urement. The follow—up error treatment can improve the accuracy of the attitude measurement and improve the efficiency of the movement

of the bionic fin.
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