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I. INTRODUCTION

Let r denote the interval between two successive zeros of a station-
ary gaussian process having zero-mean and one-sided power spectral
density W (f). We shall refer to such an interval as a zero-crossing
interval. This brief is concerned with these probability functions:

(1) P,(r) = Probability density of a zero-crossing interval.
(ii) F,(r) = Probability that a zero-crossing interval lasts longer
than .

Thus, F,(r) and P,(r) are related by

F(r) = f P de=1- j; "P(x) do. )

An exact, explicit solution for P,(r) or F,(r) in terms of arbitrary
W (f) is at present unknown.

In a very interesting paper, E. Wong' presented exact, explicit
solutions for both P,(r) and F,(r) for the special case when
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W) = a7z 1T 1o 2
D= +aw+9 @
where o = 2xf.
The corresponding autocorrelation function p(r) is given by
o(r) = f W(f) cos 2nfr df = 3¢ 7/V31 — 3V (3)
0

Wong's exact, explicit solutions are in terms of complete elliptic
integrals, and they stemmed from a recent result in the theory of
Brownian motion.

The purpose of this brief is to compare Wong'’s exact results with
the approximate results of McFadden? McFadden’s approximate
results stem from the numerical solution of an integral equation, and
they are based on the assumption of “quasi-independence” which
assumes that a given zero-crossing interval is statistically independent
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of the sum of the previous (2m+2) zero-crossing intervals for all
non-negative integral m.

We shall see that McFadden’s approximate results compare well
with Wong's exact results over a significant range of -

II. COMPARISON OF APPROXIMATE AND EXACT RESULTS

Figure 1 compares McFadden’s approximate result 2,(r) with Wong’s
exact result P,(r). The exact first moment of P,(r) follows from Rice’s
work® and is indicated in Figure 1 as E(r) = . Thus, the approximate
and exact results for P,(r) compare well over a significant range of 7.

Figure 2 compares McFadden’s approximate result #,(r) with Wong’s
exact result F,(r). From Wong’s equation 31 we have that as 7 — o,
F,(r) ~ Ce™’®V® where C is a known constant. The semilog plot
in Figure 2 shows this asymptotic exponential decay of F,(r).

I1I. CONCLUSION

McFadden’s approximate results P,(r), F,(r) compare well with
Wong's exact results P,(7), F,(r) over a significant range of r.
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Fig. 1 — Comparison of approximate and exact results for P,(7), the probability
density of a zero-crossing interval of gaussian noise having power spectral
density W(f).
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_ Fig. 2— Comparison of approximate and exact results for F.(r), the probabil-
ity that a zero-crossing interval lasts longer than .
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Erratum

On page 205 of the February 1968 Bell System Technical Journal,
the drawings of Figs. 10 and 11 were inadvertently transposed. Fig.
10 is the drawing with the gate electrode marked —100V, and Fig. 11
is the drawing with the gate electrode marked +100V.



