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Integration of Machine Learning and Physical Models
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Experiments Setup ‘#7
DLR

Legendre coefficients HoA for Training Features (Inputs -
(N) Parameters)
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7 [52.45, —65.22,95.41] Kz Poots > 00, O
a) Data Selection: Selection of HoA for training } 000
b) Coefficient Setup: A varying quantity (N) of Legendre coefficients
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Summary of Key Points and Implications ‘#7
DLR

* Hybrid Modeling Excellence: Our novel hybrid modeling approach successfully
integrates the domain-specific constraints of PM into ML. This enhances the
model's robustness and generalizability while addressing the issue of explainability.

* Importance of Legendre Coefficients: The number (N) of Legendre coefficients is
crucial for encapsulating the complexity of high-frequency components in the
vertical reflectivity profile, thus playing a vital role in the model's performance.

* Generalizability Enhancement: To further improve the model's generalizability, the
inclusion of diverse scenes with varying heights of ambiguity (vertical wavenumber)
in the training dataset is imperative.

* Multi-Sensor and Multi-Data: This approach also enables the integration of multi-
sensor and multi-data sources (e.g., multi-spectral images, LandSAT, ALOS) as
features for the ML model, expanding its capabilities beyond traditional physical
models.
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