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Structural Health Monitoring (SHM) is crucial in modern civil engineering, enabling the as-
sessment of infrastructure integrity and health. However, environmental influences and mea-
surement errors often obscure structural changes, making it challenging to detect anomalies.
This paper presents a novel multivariate monitoring approach for SHM based on functional
data analysis (FDA), extending a recently introduced framework of Wittenberg et al. (2025).
By integrating supervised and unsupervised methods within a unified function-on-function
regression framework, our approach effectively mitigates covariate-induced variations, enhanc-
ing the detection of structural changes in multivariate sensor data streams. This results in a
comprehensive and robust method for SHM applications, capable of handling large, complex,
and/or sparse sensor data.
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