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A fast motion prediction method for AUVs based on ridge
regression reduction and improved Support Vector Machine
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Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Accurate motion prediction is crucial for the safe navigation of Autonomous Underwater Vehicles
(AUVs). A fast Least Squares-Support Vector Machine (LS-SVM) motion prediction approach based on ridge
regression algorithm is proposed in this paper. Firstly, the ridge regression analysis was incorporated into the
traditional hydrodynamic model and the correlation analysis was conducted on the acceleration time-series
input variables to identify the relatively important components. This step effectively reduces computational
complexity while maintaining prediction accuracy. Subsequently, for the issue of high dimensionality and
computational complexity in the LS-SVM algorithm's kernel function matrix, an improved Lagrange function
was designed to eliminate redundant bias terms. This modification lightens the burden of calculating high-
dimensional kernel matrices and further enhances the speed of maneuvering prediction. Finally, case studies
based on the REMUS model demonstrate that the proposed strategy, compared to the standard LS-SVM
prediction method that relies on traditional hydrodynamic models, reduces computational runtime by 29.8%

while ensuring prediction accuracy.
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Tab.2 RMSE of the model generalization
RMSE ( A ik |tk )

ul(m-s™) vi(ms ™) rl(rad-s™)
15° ZigzagiZ ALk 5 0.0255/0.0067 0.0132/0.0130 0.0295(0.0304
25° Zigzagiz Lk 5 0.0256/0.0028 0.0137/0.0136 0.0320]0.0323
35° Zigzagiz i i 0.0258)0.0025 0.0138]0.0138 0.0328]0.0315
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