%2 K% 58 BFBELSKTAS Vol. 2, No.5
2019 4 12 A DIGITAL OCEAN & UNDERWATER WARFARE Dec., 2019

— T E AR g VK B BCEHA
el 4 Y Rl

g H7 4R
(bPHEImh (dx) KEABEFZELZEAMRANS, LH &% 210000)

W OE AT RD, RAH, eBREMA P ARARBENFFERA T RERTTHAR, LT M
ETERGELZUTHENAXATHAECBETEITHER, dREARTINFERT, HEBLHEREIEW
THI AT HAT R E S E TR,

X FEEM; KTHSER; RER UL HEXFE TR

FESES TB566 XHFRIRAS A

An Estimation Model for Number Density of Underwater Scatterers
Based on Acoustic Echo Statistics

MEI Xinhua
( CSIC PRIDe ( Nanjing ) Atmospheric and Ocean Information System Limited Company,
Nanjing 210000, China )

Abstract
sediment, bubble groups and fish schools are studied. On this basis, an estimation model for the number density of
underwater scatterers based on statistical characteristics of echo energy is established. Introduction and derivation are
carried out on this model, and the effectiveness of the model for the number density estimation of the underwater

The acoustic echo statistical characteristics of randomly distributed scatterers, such as underwater

scatterers is testified through simulation experiments.
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Fig. 1 Schematic diagram of scaterer number density by
acoustic measurement
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Fig. 2 Distribution of normalized energy of echo signals
under different conditions
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Fig. 3 Relation between normalized energy and
scattering element quantity
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Fig. 4 Example of estimation effect under
two signal conditions
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Fig. 5 Stability of evaluation results under different
sample size conditions

I LAE IFEA R 100 B, 20007 05 BATAG
SRR OO, SHREAC IR IR F) 300 I, PFAG
ZERBE L BT HSHE S H LML .

3 HRiF
AR K T VRS | AT L R

PEAG AL, I8 KT H AR B P A UM R AL
FHE ST — b 5L T [l i B8 B 48 T A9 AU O B
PRI o 2R RS X (8130 5 5 ) A 0 RE it E
Froeititda, b s S BORDE R 22 0 PEAG 45
RIEM . 5 HATREW , 2R 858 T B
JURCE S BUNYE I, B MR DIE S Y
ok ol G BE NG R GE T B RS AR T R e
BB DA A

£ % 3k

(1] BB, AEde, T, % MR ATUR m LA
SHRHERBEE T[], 2R, 2016,35(6):512-517.

(21 XUMAME, TR KA M), IRREE . IR/
TARERAHAAE, 1993

(3] ARAE. Tshm (5 BIE M. st Bles il
#, 2014

[4] MOOSE P H, EHRENBERG J E. An expression for
variance of abundance estimates using a fish echo
integrator[J]. Journal Fisheries Research Board of
Canada, 1971, 28 (9): 1293-1301.

[S] FOOTE K G. Energy in acoustic echoes from fish
aggregations[J]. Fisheries Research, 1982, 1: 129-140.

(6] HAW], BRILAN. JkT-40) BH U R B0 b g G Y ) S A
HOiE ], FAE S HT TR, 2015 (1): 1-5.

[71 LEE W J, STANTON T K. Statistics of echoes from
mixed assemblages of scatterers with different
scattering amplitudes and numerical densities[J]. IEEE
J. Oceanic Eng., 2014, 39 (4). 740-754.

[8] LOVE R H. A model for estimating distributions of fish
school target strengths[J]. Deep Sea Research, 1981,
28 (7): 705-725.

(9] sKkimity, a2z, HLHE H AR AL AR R GE TR,
WHHLTE, 2015, 32 (9): 14-18.

(RERE: ARE)



