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Research on Simulating Seafloor Reverberation in the
Case of Monostatic

GUO Xtye, U Shae- jing, WANG Yue ke, CHEN Jian- yun
( College of Me dhatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: In order to simulate seafloor reverberation time series in the case of monostatic, the mixed model method is presented,
using the point-scatterer model method and the patchscatterer model method akemately. This method can not only overcome
computational errors caused by the Gaussian distribution assumption in the patch- scatterer model method, but aso decrease computational
complex iies of the point-scatterer model method. In order to simulate narrowband reverberation time series easily, the simulation method
designed based on simulating reverberation complex envelop, which is feasible for any sampling {frequency. Finally, the validity of the
simulation method is verified by the simulation test.

Key words: seafloor reveiberation; mixed model; monostatic

[2]

[3.5]

(1 ;(2) ;(3)

* :2000- 10— 24

(181—),



142 2010 2

N(1)

R(1) = A XS0 @0 *(d(re #)) Bra(ris #)2" (1= Tr, #))¢"] (1
L(ri, @) i , Ti , @ , S S ,d
, Brr , v ,x+(t) x( 1)
. ¢ ,%  [0,2m
(1) .
, N(t) ) (D .
. 2 (1), S B e ,
(1)
T 1 :
, T ,
T
, T
L (1) S.f, Brr x" ()
, T R x’ (t) 1
(1) Fig. 1 Sampling patch digributions
R(1) ~ A A;I(kT)f (1- k7] (2)
L I(KT) k S *Bume” :
. . LIk
N (kT ) _
1(K)= %S(ri(kﬂ)f (d(r+(kT)))[Normal(0, 1)+ jNormal(0,1)] (3)
,Na , T , Namal (0, 1)
(3) , ,
, . I(kT)
N (4T) .
I(KT) = Z] S(r)f 2 (d(r))e" (4)
Ng, N.> Ng, I(K)  (3) ,
: N.SNg, I(KT) (4 ,
I(KT) ,  (2) . Ns= T,/ T, T.
(3).(4) N, r
(5)
9As ’ p N” ’

[ro,re] N, r=1[ri,ro, ...’r“\g{l]



143

kS i T+ & Lo
R(1t) = /{[ ;}S(r,;)fz(d(r,;))x(t_ T(ry) )l 0™ J]GJO} 6
(i) o 6

S o T(r)+ ¢
R(1) = i;S(ri)fz(d(ri))x(t_ (7)) L0 70

= }Zl(kTe)x(t— kT.) (7)
(7) (1

jo T

,e 0 s T ¢
’ [2-, 1] T [0, 2] b
ej[ o T+
E[ s( @ T+ d)):l + jE[sin( Wy T+ ¢):| = E[ ws( @ T) cos( ) — sin( W T) sin( ¢>):|
+ jELsin( @5 T) cos( #) + sin( #) cos( % T)] = 0+ jo= ELcos( #)] + jELsin( ¢)] (8)
D[cos( wo T+ ¢):| + jD[sin( wo T+ ¢):| = E[ cosz( wy T+ qb)] + jE[sinz( wo T+ 4))]
= E[ Y2+ (1/2)cos2( @ T+ #)] + E[ 12— (V2) co2( @ T+ b)] = 2+ jI/2

= Dlcos¥ + jD[sin‘ﬂ (9
(8).(9) T ¢ el ¢’
) , ) . (7)
1(KT.) (3) , T,
T T
I(KT.)
N
) = X S(rf (d(ryyet v (10)
3
1) , KT, , :2)
(5) , N.;3) N.> Ng, (3) I(kT.);4) N,S<Ng,
r:5) r (10)  I(K.);6)
(7) .
Lambert , S
S= J10sin( ) sin( a,) (11)
, B . O , 0 , o= a,
S
F(dy= 10" (12)
B
: 100m, 50m,  1500m/s, b= — 27dB,
B- 0, ¢= 176, Ng= 10
50ms, 4kHz P A®

i ’ 80ms



144 2010 2
230ms s 2kHz, 20kHz
2 : 1) , 2)
s N g ? ?
3) ,
“RAIT” MBS R Rt WEGH AR
40 g 100
e S
2 20) A { & 30} WWWAW
= | =
S | IrTr———"ll] 5
0 100 200 300 0 100 200 300
R’ e R’ e
RIS -S BRHE . RS S A
1 . . T
o s
S 0 MMLWWMWMWWW i = 0 e Mananlfi
!
Jll -1 . L -1 . .
0 50 100 150 0 50 100 150
Bt iz / ms ]z / ms
. TRMRES T . RS S TR
g : Jut JA&
<05 =05
!
= o0 Jll 0
0 5 10 15 20 0 5 10 15 20
HiR f/KHz HiR f/kHz
(@ (b)
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Fig.2 (a) Simulation results (A®= 200Hz, P= 0.25); (b) Simulation results( Aw= 400Hz, P= 0. 8)
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Fig.3 (a) The probabiliy density of instantaneous reverberation(P= 0. 25);

(b) The probability density of instantaneous reverberation( P= 0 8)
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