Vol. 499 No. 1

gboobooobogad

ooooooooo

Jan. 2008

goouobbodooouobobouooooobuoooooon

o o o oft

0O O o of

000000ooooooooooooooooooo0loo0o0o0o0o0og 2000000000
gooooO0oOoooooOoOoOoOoO0OO0boOoOoO0OO0OO0OO0OO0bOOOO0O000O0OOOO0OO0OO0OBOO0O01
goooooooooO0ooooocoooooboOoooboOooooOOoOoOoOooOboOoOoOooOooOobOoOoooo
gooooooooooooooooOoOoOObOObOOOOOOOOOOOOOOODOoOooooooo
0o0000o0o0oooooobooooooooOoOoOO0OOO0ObOO0O00000o0o0o0oooooo0oao
goooooooooboooooooooooOoOOOOCOOOO0OOODOOooooooooooo
gooooooooooooOOOOOO0OCCOOOOOO0OO0O0O0OOoOoOoOoooooooooooooo

go0oo0oooooOoooonoooooood

A Simplified Evaluation Method of Peak Values Distribution for
Arbitrary Random Signals Based on Amplitude Information

DAISUKE NAKAMURAT and HIDEO MINAMIHARA 2

In this paper, first, we introduce a bivariate joint probability density function of instan-
taneous values and the first derivative in the mixed form of statistical Hermite series and a
Gaussian distribution assuming a Gaussian distribution for the first derivative. Next, we also
introduce a practical relationship between the expected number of level-crossings of a certain
level and the number of peaks exceeding this level under the condition of Gaussian distribu-
tion. Furthermore, we generalize the relationship and offer a simplified evaluation method
of peak values distribution based only on the amplitude information for non-Gaussian type
random signals with wide frequency band. Finally, the effectiveness of the proposed method
is confirmed experimentally using digital simulation.
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Fig.1 Amplitude distribution of the simulation signal, dif-
ferential signal and the standard Gaussian distribu-
tion.
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Fig.2 Comparison between theoretical values and exper-
imental values in the peak values distribution for
non-Gaussian type random signals with wide fre-

quency band.
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Table 2 Comparison between proposed method and pre-
vious methods in MSE values of the peak values

distribution.
MSE
PN 0.0357
po(z,e0) 0.0399
pl(a:,z-:l) 0.0282
pi(z,e1) | 0.0257
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Fig.3 Comparison of MSE values between proposed
method and previous method.
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Fig.5 Relation between p and Lig in the peak values
distribution of Gaussian type random signal.
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Fig.6 Relation between p and Lig in the peak values

distribution of non-Gaussian type random signal.
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