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An Estimation Method of the Peak Values Distribution for
Arbitrary Random Signals with Amplitude Limitations

MAKOTO TANITAt and HIDEO MINAMIHARATt

In this paper, we propose an estimation method for the peak values distribution of arbi-
trary random signals of which the amplitude fluctuation is limited by upper level. First, an
expression of the probability density function for random signals with amplitude limitations
is introduced using a well-known statistical Hermite orthonormal expansion form. Next, we
propose a new method for approximating the peak values distribution of non-Gaussian type
random signals based on only the expansion coefficients related to the amplitude informa-
tion. As a result, one can see that the peak values distribution in the case with no effect of
the amplitude limitations can be estimated through the expansion coefficients. Finally, the
effectiveness of the proposed method is confirmed using digital simulations.
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Fig.1 Amplitude distribution of the non-Gaussian type
random signal.
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Fig.2 Comparison of differential signal amplitude

distribution.

01 z(¢t)0O @(¢+)y 0000000
Table 1 Comparison of expansion coefficient between
z(t) and @(t).

z(t) (1)
A 0 0
Az 0 0
As | —0.139  —0.001
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Fig.3 Comparison between theoretical curves and simula-
tions in evalution of peak values with no amplitude
limitations.

gbooooooobooboooobooobo 400
goboooooooooooooooobocooooon
000000 (9oooooooooooooooo
goooboooooooboooooboboooooo
goooboooooooboooobodoooooooo
goooooooooobooooooooooooon
goooooooooooooobooooooooo
oooooooboooobooboooooooooo

4. J0OO0OO0oOoOoog

goooooboooooooobooooooooo
gobob10o0000b0000o0oob00oobo1b0
goooobooooooooooooooooooo
gooooooooobooooobooboooooo
gooobobooooooobooobooooooooon
goooobooooooooooooooooooon
gooooboooooooobooocboooboooooo
goooboooooooooooobocoooooooo
O00 %L 00oooouoooooooooo
goooooooooboooooo

goboboooooooooooobooooooooo
goooboboooooooboboooooboooo
gobooooooooboooooobboooboo

July 2007

@ The simulation that was left
07 PR O The simulation that was lost
M. --- First term

— —4th approxi
—5th approxi

(a) Signal A

® The simulation that was left

RN © The simulation that was lost
\  --- First term

s, R\ — —4th approxi

——5th approxi

(b) Signal B
04 00000000O0DDOODODOOO0O0OOOOOOOOOO
00 ae00.60
Fig.4 Comparison between theoretical curves and simu-
lations in evalution of peak values with amplitude
limitations (a200.6).
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