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In-flight icing threatens aircraft safety by degrading aerodynamic performance, making reliable detection a key 

challenge in structural health monitoring (SHM). Existing guided wave and intelligent sensing methods rely on active 

approaches, which are often unsuitable for real-time onboard use due to power and intrusiveness constraints. These 

limitations hinder their practical deployment in operational environments.

Structural parameter identification provides a promising alternative. Finite difference methods allow direct estimation 

of structural properties from governing equations and have been enhanced through regularization to improve accuracy 

for both isotropic and anisotropic materials. This approach enables the identification of local material variations 

associated with ice accretion.

However, these methods require regular sensor grids, limiting their applicability to realistic measurement 

configurations. This project therefore aims to develop a more flexible computational framework that accommodates 

arbitrary sensor distributions, in particular sparse and irregular, while maintaining accuracy. It integrates correction 

strategies and optimized spatial sampling to ensure robust reconstruction from sparse data.

Ultimately, this work seeks to advance passive ice detection methods and improve aircraft safety.
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