533 %5 3
2014 £ 06 H

o R

Technical Acoustics

Vol.33, No.3
Jun., 2014

MRS e FINEIRE i REL O
SR, AR

(1. PEEEEGRS, JERT 100190 2. P ERREER AP0, 65T 100190)
WEE: WA AT R A Y AR R TR —, WA R IR T SR, SR I v e PR B AR 2
LT AEAE R PR o 5 1 H PR gt A AR DL FC S B A VAR R A PR BRI 75 2 ) S [RIA 457 7 224588 (Generalized
Autoregressive Conditional Heteroscedasticity, GARCH)FIXSUSARTY , 3l 3o 43 M7 Pl e 75 O M3 35 BE A0 A p B, HE S
TSI i 7 RS v PR B S LA A S R AR PR F I . GARCH(L, DB R SE i i 9 40T AW & K040 v
TR FIRIF IR E PR BE M P, OURASE IR D) EUG i S B A 7R TG F A, TR W) A MR 22 o PRI 75 RS 2 1) e vy
PR 23 B R AT AT BAIE FH T i 0 S AR B A2 A SR PR P AR EREE T
KB ARG S T S RISy A USRS A e K
PENES 0427 XRRFRINAD: A XEHS: 1000-3630(2014)-03-0209-04
DOI #&#3: 10.3969/.issn1000-3630.2014.03.005

Analysis of two kinds of non-Gaussian ocean ambient
noise statistical models
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Abstract: Underwater ambient noise is one of the main factors affecting sonar performance. The selection of noise
model is very important. Gaussian noise model is widely used, but in many cases limitations exist. This paper introduces
two kinds of non-Gaussian noise models matching to the actual non-stationary ocean ambient noise: Generalized Au-
toregressive Conditional Heteroscedasticity (GARCH) model and bimodal model. Through the analysis of the two noise
model’s probability density functions (PDF) and by comparing them with the Gaussian noise model and the measured
underwater ambient noise, the applicability of the two models is clarified. GARCH (1,1) can be fit for the majority of
shallow and deep ocean ambient noise by adjusting the parameters. The bimodal model fits for some conditions of
shallow water, not for the deep water. The statistical characteristics of the two noise models indicate that they can be used

in the non-stationary cases where the Gaussian model has limitations.
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Fig.1 Comparison of Gaussian, GARCH and bimodal models’ PDFs
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Fig.2 Measured ambient noise in deep water (a) and GARCH mod-

el noise (b)
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Fig.3 PDFs of the measured noise in deep water and the simulated
GARCH model noise
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Fig.5 PDFs of the measured noise in shallow water and the simulated
GARCH model noise
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Fig.6 Distributions of statistical frequency for different values of
20+ ((a) deep water, (b) shallow water)
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Fig.7 Four time series of the GARCH(1,1) with different parameters
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Fig.9 PDFs of measured noise in shallow water and simulated bimodal
model
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