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Acoustic Signal Analysis Using Gaussian Process Regression for Indirect Bedload Monitoring
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Surrogate bedload monitoring system registers acoustic energy produced by bedload impact, and the grain size
and sediment transport rate are estimated using the signal. Although many methods have been developed for the
analysis, its process is rarely regarded as signal processing, regardless of the existence of many signal processing
techniques. In addition, current methods often depend on site-dependent coefficients, and therefore their generality
are low. Signal processing generally consists of three steps: denoising, feature extraction, and modelling. The
accuracy of the model greatly depends on method selection in each step. In this study, the goal was set to improve
model accuracy and generality for modelling. For that, Gaussian Process Regression (GPR) was selected
considering its high expressiveness and interpretability. The model tuned with flume experiments provided high
accuracy in bedload transport rate estimate for field data using only signals, flow velocity, and water depth.
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