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In some systems, the addition of noise may improve signal transfer—this
phenomenon is often called stochastic resonance (SR). The quality and readability of
a signal is usually measured by the signal-to-noise ratio (SNR) and the improvement
of signal quality during transfer can be characterised by the ratio of output SNR and
input SNR, which is sometimes called SNR gain. For potential practical applications
high SNR gains (much larger than 1) are essential, but in the field of SR it is still an
open question whether high SNR gains are really achievable or rather the dubious
SNR definitions lead to it. There are many possible ways to investigate signal
improvement, including the use of information theoretic quantities. SNR gains above
unity were found in many systems; however, these results were obtained only for
special input signals and under quite strict conditions, like close-to-threshold signal
amplitude and small duty cycle, etc. In our current work we apply a cross-correlation
based method of signal-noise separation, which is backward compatible with the
classical SNR definition, but can be applied to any kind of input signal. Using
measurements and simulations based on the most common double well SR system we
have found that gains greater than unity are achievable under rather relaxed conditions
and much wider range of input signals, including irregular and random signals as
well. We also address some possible benefits concerning real-world applications.
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