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Abstract

Based on the sound speed profile data obtained by CTD at a certain sea trial station, this study
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employs Lagrange interpolation, optimal point interpolation, spline interpolation, and Kriging in-
terpolation to generate sound speed profile curves for the station. These curves are fitted with the
measured data, and the advantages and disadvantages of each interpolation method in processing
marine sound speed profile data are derived through fitting curve error analysis. Lagrange interpo-
lation is prone to overfitting in the thermocline region, leading to deviations from the measured val-
ues. The optimal point interpolation method can effectively reduce oscillations by adding Runge phe-
nomenon suppression. Among spline interpolation methods, B-spline is more suitable for shallow
water areas, linear and cubic splines can balance the entire water depth, and nearest neighbor spline
has the poorest smoothness. The sound speed profile curves fitted by Kriging interpolation show a
more uniform overall distribution and the lowest probability of extreme error values, but their lo-
cal accuracy is weaker than that of other interpolation methods, with high cumulative errors evenly
distributed across all depths.
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Figure 1. Comparison of fitting curves by lagrange interpolation
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Figure 2. Comparison of fitting curves by optimal point interpolation
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Figure 4. Comparison of fitting curves for sound speed profile data by kriging method
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Table 1. Error analysis of curve fitting by common interpolation methods
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