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Highlights

• The problem of time average estimation is addressed in the fraction-of-time (FOT) proba-
bility framework, where the observed signal is modeled as a single function of time rather
than as a sample path of a stochastic process.

• Classical results as the central limit theorem for the normalized estimation error are derived
without resorting to ergodicity assumptions that cannot be verified in practice. Rather,
assumptions are made on the unique function of time at the hands of the experimenter.

• Results on the distribution of the estimation error are derived for the almost-periodic
functions. Such results cannot be derived in the classical stochastic approach.

• The estimation of the cyclic autocorrelation function of a non-zero mean cyclostationary
signal is afforded in the FOT probability framework. A rigorous justification is given in
this framework for the consistency of the estimator and the asymptotic normality of the
normalized error. The result is adopted for cyclostationary signal detection.
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