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The study of time correlation analysis under the condition of
shallow low frequency under shallow-water acoustic field
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Abstract: The research on time correlation of shallow-water acoustic field is beneficial to the determination of target
depth distinguishing and the information fusion of underwater acoustic signals. The time correlation study in
low-frequency shallow-water acoustic field is based on the principle of auto-correlation and cross-correlation of signals.
Through the analysis of the signal correlation radius and the factors influencing correlation function, the effects of signal
propagation on signal correlation under different conditions of acoustic fields become clear. By simulations the correla-
tion curves of the low frequency acoustic signals with different frequencies and different SNRs are compared, and then
verified with sea trial data. Studies show that the stochastic perturbation in low frequency shallow-water acoustic field
decreases with increasing wavelength. And the study of signal time-correlation would provide a reference for the prac-
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tical applications of acoustic field characteristics.
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Fig.1 The autocorrelation analysis of Gauss white noise
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Fig.2 The autocorrelation analysis of band limited white Gauss noise
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Fig.3 The autocorrelation analysis of line spectrum signal
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Fig.4 The autocorrelation analysis of line spectrum (100Hz) with
stacked band-limited noise
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Fig.5 The autocorrelation analysis of line spectrum (80Hz) with
stacked band-limited noise
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Fig.6 The autocorrelation analysis of line spectrum with stacked
band-limited noise(low SNR)
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Fig.8 Cross-correlation analysis of line spectrum signal with a 0.2Hz
frequency shift signal (no Gaussian white noise stacked)

1
0.8
0.61

i 04}
g 02
z=-02
-0.4
0.6}
0.8+

0 40 80 120 160 200
i) [ /ms
9 LRIBE S 0.2 Hz & 0 m U7 1k 75 EAH SOG40 AT
Fig.9 Cross-correlation analysis of line spectrum signal with a 0.2Hz
frequency shift signal (Gaussian white noise stacked)
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Fig.10 Cross-correlation analysis of line spectrum signal with an 1Hz
frequency shift signal (Gaussian white noise stacked)
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Fig.11 Time correlation analysis of 400Hz line spectrum signal in un-
derwater acoustic field without stacked noise
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Fig.12 Time correlation analysis of 400Hz line spectrum signal in
underwater acoustic field with stacked noise

Hz el AT BARDC i, #3311 10, K 12 (et
IS

A5 FLUE AN [F) 450245 5 70 AH R0 XF 1 e )
AR dh 2, B 13 K 14 55 K B g s 5
B N-18 dB M A RN AL AH DG /0 M, BT LA, A
AR, FEAHTPRBkGr, e W /K A E R AL 5 b
A5 AT A [ 14 0 1T 955

P SZBRH A TR, KR 70 m, A T
MR . B 15 SRR R b B 1)



TG RIS S K PR (55 I TR A DG MERIT 52 431

0.9
0.8}
0.7
0.6
0.5}
0.4

LIPS

400Hz

L L L

400 500

200 300
H5 ] /ms
113 S A B e P M T 4047

Fig.13 Line spectrum signal not stacked noise time-related analysis

0 100

1 v T v v :
0.9~

0.8 \ ___-q‘;[h)ail-?—‘». i
0.7 Z]

0.6
0.5
0.4
0.3

LIPS i

0.2 — e e
0 100 200 300 400 500
[} 1) /ms
Pl 14 ZRilef 5 8 N 7 N ) ELAH Q24
Fig.14 Time correlation analyses of different line spectrum signals in
underwater acoustic field with stacked noise
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Fig.15 The temporal coherence of different frequency signals
(measured form sea trial)
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