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An Application of Zero-Crossings in Nonparametric Detection of Signals
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ABSTRACT

In this paper we consider the problem of nonparametric detection of signals in noisy observations, where zero-crossings arc
used to get the test statistic. We apply zero-crossings to known and random signal detection, and investigate the performance of
detectors via computer simulation under several noisc circumstance.

In the known signal detection, the zero-crossing detector shows quite good performance when the signal to noise ratio is moder-
ate-to-high. In the correlated random stgnal case. the zero-Crossing detector also reveals quite good performance. To show this
more explicitly, we compare the perfomance characteristics of the zero-crossing detector with those of the linear correlator and
sign correlator detectors in the known signal case and with those of the correlation and sign-correlation detectors in the random
signal case. Because of its simplicity and easy hardware implementation. the zero-crossing detector can be used in many real

applications at low cost.
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08 4. Detection Probability of Random Signal under Cauchy Noise
Solid line : Zero-Crossing Detector (¢ Detector).
Dotted line : Correlation Detector.
Dashed line : Sign-Correlation Detector.
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