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Abstract: A novel design of nonlinear transformation function for the signal detection in impulsive noise is
proposed. The proposed method takes the advantage of adjustable fading factors of the exponential function,
it can be effective for different models of impulsive noise. By introducing the efficacy as the objective function,
nonlinear design is converted into the problem of optimizing the threshold and bottom parameters to maximize
the efficacy. Since the efficacy is continuous, derivative, and unimodal, the optimization problem can be easily
solved by the traditional optimization methods, such as the Nelder-Mead simplex method. Analysis shows that
the proposed design can obtain the optimal performance in the widely-used models of impulsive noise, including
the symmetric a-stable model, the Class A model, and the Gaussian mixture model. Simulation on real
atmospheric noise demonstrates that the proposed design is obviously better than the traditional clipper and
blanker. Thus, this paper proposes an optimal and uniform solution for suppressing impulsive noise of various

models.
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