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Simple Approximation of the Probability Distribution of Peak Values

for Broad-band Non-Gaussian Random Signals

MASAYOSHI NAKAMOTO,! YUICHIRO ARAKI,t HIDEO MINAMIHARATt
and TAKAO HINAMOTO't

In this paper, we propose a new method for approximating the peak values distribution
of non-Gaussian type random signals with a wide frequency band. For peak values dis-
tributed above the average level, it is effective to use the approximation method based on
level-crossings, which we proposed previously. However, in the case of distributions below the
average level, this is not necessarily the best approach. Here, we improve on the well-known
peak distribution theory, and propose a simple approximation method which applies non-
Gaussian type frequency-band-parameter to the function assuming a Gaussian random pro-
cess. We examine the suitability and effectiveness of the new method, and propose a practical
approximation theory for all levels by defining a compound-function, which is a combination
of the level-crossings and the new method. This function provides an effecitve estimate of
the statistical quantities of peak values that are satisfied with normalized conditions of the
probability density function. Finally, the effectiveness of the practical approximation theory

is confirmed using digital simulations.
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Table 1 Values of g9 and €.

€0 €1

Simulation Signal A | 0.58 | 0.46
Simulation Signal B | 0.62 | 0.54
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Comparison between theoretical curves and experimental values in

approximation of peak values distribution.
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Table 2 Comparison between proposed method pc(z;e1)
and previous method of MSE (><103) in approxi-
mation of peak values distribution (z > 0).
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Table 4 Comparison between theory and experiment in
estimation of the mean of peak values.
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Table 5 Comparison between theory and experiment in
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