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Abstract

Assume that a natural cyclic phenomenon has been measured, but the data is corrupted by
errors. The type of corruption is application-dependent and may be caused by measurement
errors, or natural features of the phenomenon. We assume that an appropriate metric exists,
which measures the amount of corruption experienced.

We study the problem of recovering the corrupted cycle under various error models, formally
called the period recovery problem. Specifically, we identify a metric property which we call
pseudo-locality and study the period recovery problem under pseudo-local metrics. Examples of
pseudo-local metrics are the Hamming distance, the swap distance, and the interchange (or
Cayley) distance. We show that for pseudo-local metrics, periodicity is a powerful property
allowing detecting the original cycle and correcting the data, under suitable conditions.

Some surprising features of our algorithm are that we can efficiently identify the corrupted
period, up to number of possibilities logarithmic in the length of the data string, even for metrics

whose calculation is NP-hard.
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