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We address the problem of detecting hidden patterns in signals that exhibit
periodic correlation (PC); however, they are affected by non-Gaussian noise
with unknown characteristics, a scenario commonly encountered in many
areas of interest. Conventional approaches for identifying periodically corre-
lated behavior typically operate in the time or frequency domain. Although
our study incorporates these traditional methods, we enhance them by in-
troducing robust alternatives to standard estimators of the autocovariance
function and discrete Fourier transform.

Using robust tools, we develop improved versions of popular statisti-
cal methods that were originally intended to uncover hidden periodicity in
“pure” PC models. Our work considers two types of PC model and two cat-
egories of additive noise, resulting in PC signals disturbed by non-Gaussian
noise. Under such conditions, detecting hidden periodicity becomes sig-
nificantly more challenging than in conventional scenarios. We apply our
techniques to real-world datasets from the machine condition monitoring
area, which is a main motivation for our research.
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