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Abstract: In the GNSS-R remote sensing field, the prediction of mirror reflection points is the prerequisite for
ground remote sensing detection. The prediction accuracy and computing speed will directly affect the reliability of
the subsequent inversion results. The traditional geometric—based specular reflection point prediction methods have
problems such as slow convergence speed and insufficient result stability. This paper constructs a multivariate time
series prediction model using an improved LSTM network , with targeted optimization for the characteristics of river
scene reflection point positioning. This paper optimize the LSTM’ s dual-layer structure and training strategy to
enhance its temporal feature extraction capability for GNSS—-R observation data, which enables the model to
outperform traditional algorithms in both prediction stability and positioning accuracy. Simulation test results verify
that the proposed method achieves high—precision prediction in typical river scenarios, with a significant reduction
in mean absolute error (MAE) compared to conventional methods, and the coefficient of determination (R?)
reaches 0.951 6. The research results prove that it is feasible to replace the traditional geometric constraint solving
method with a temporal feature learning framework for specular reflection point prediction, which can provide valu-
able theoretical and technical support for parameter inversion in river water level monitoring.

Key words: GNSS-R; specular reflection point; Long Short—Term Memory (LSTM)



