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A Parameter Identification Algorithm of Nonlinear
K-T Model for USVs

CHEN Xiao, LIU Zhong, JIANG Xiao-zheng, DONG Jiao
( College of Electronic Engineering, Naval University of Engineering, Wuhan 430000, China)

Abstract: As a small surface intelligent task platform, the Unmanned Surface Vessels (USV) have such
advantages as good mobility, strong concealment, and a high degree of automation, which have become a hot
spot of research at home and abroad. The USV manipulating model is the basis for the realization of such
control operations as autonomous navigation and intelligent obstacle avoidance, and its identifying accuracy
directly affects the quality of the final control effect. In order to overcome the effect of “parameter cancellation”
occurring in the identifying process, and to improve its identifying accuracy, an algorithm for model parameter
identification based on the step-by-step processing of experimental data is presented. The working procedures
of the algorithm are given in detail, and the model parameters are obtained by a manipulating test operated on
the lake. Finally, an experiment is implemented on the identified USV model and a real USV respectively, and
the correctness of the identified model is verified through a comparison between the experimental data and the
simulation results.
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Table 2 Data of Z10°/10° experiment

Fs  BE/s  fEM/(°) MERMA/() AlE/kn
1 0.0 -9.684 74 187.807 11.877 2
2 0.5 -9.684 74 187.990 11.864 4
3 1.0 -9.684 74 186. 146 11.754 6
4 15 -9.697 35 183.908 11.558 0
5 2.0 -9.684 74 179.225 10.348 9
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162 80.5 -9.697 35 219.547 10.2350

163 81.0 -9.684 74 221.440 10.920 3
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Table 3 Data of Z20°/20° experiment

FS  BiE/s fiesas(°)  mEEMA/(°) AiE/kn
1 0.0 -19.394 7 183.137 10.664 3
2 0.5 -19.394 7 183.209 11.500 0
3 1.0 -19.369 5 180. 537 10.630 4
4 155 ~19.394 7 176.528 10.679 6
5 2.0 -19.394 7 168. 681 10.088 7
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133 66.0 =19.369.5 258.645 9.894 0

134 66.5 -19.369 5 266. 055 10.124 6
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Fig.4 The comparison of Z15°/15°experiment result
with simulation result
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