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Numerical analysis in civil engineering often depends on expert-driven parameter tuning, adjustments to
boundary conditions, and model selection. This reliance can hinder the broader adoption of computer-
aided engineering (CAE). In response, this study introduces a data-driven adaptive control approach, the
”proxy for process know-how,” which aims to replace trial-and-error methods while preserving the theoreti-
cal foundation of numerical methods. This paper presents an adaptive regularization technique that employs
a Bayesian interpretation of local perturbations in particle configurations. When applied to higher-order
SPH, our method effectively addresses instability issues associated with solving linear inverse problems.
The regularization parameters are dynamically adjusted based on particle distribution by extending ridge re-
gression through Bayesian principles. Numerical experiments with the Taylor-Green vortex show improved
stability and reduced error accumulation compared to fixed regularization.
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