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Design and Implement of Semi Physical Simulation System for Underwater
Acoustic Imaging

Abstract

Abstract: A semi physical simulation system based on underwater scale target and acoustic imaging is
designed. Functional requirements are presented, the echo models of underwater scale target acoustic
image are established through the planar element method, the structure, hardware and software are
designed, the real-time signal generation techniques of applying the model to the simulation system are
researched. The results of underwater experiment show that the simulation system can simulate the
acoustic imaging echo signal of Benchmark submarine model, the imaging results are recognizable to
some extent, it can be promoted to any underwater scale target and meet the requirements of acoustic
imaging system development.
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Abstract: A semi physical simulation system based on underwater scale target and acoustic imaging is
designed. Functional requirements are presented, the echo models of underwater scale target acoustic
image are established through the planar element method, the structure, hardware and software are
designed, the real-time signal generation techniques of applying the model to the simulation system are
researched. The results of underwater experiment show that the simulation system can simulate the
acoustic imaging echo signal of Benchmark submarine model, the imaging results are recognizable to
some extent, it can be promoted to any underwater scale target and meet the requirements of acoustic
imaging system development.

Keywords: scale target; acoustic imaging; real-time semi-physical simulation; simulation system

DT EERA 5% [ KN AT FT R R R & R RS
FEYYAT CLSE SR BOUK T B AR B R BRRR A
B, R TER R GRS T P HES, BEaK
TN e N B L H AR IR B S
KNP G XSS R K T ARAL . KA B AR B
JRAK T TE NS K 3 ZORBE BR 2 —

HAT, Hr KR I NI A 70 2R B 1 46

i}

5l

KT BARF UG O BN M AT AT P 5%
HERCHZM 2 KR BAR R TS b 55 B 2L
AT, KT ENEHAUUV)(EFE ROV
A AUV) K R RS & 7K TR 6 © 20K

Wk H 3 2019-05-30 &8 H #: 2019-08-07;

PEF RIS SEEH(1984-), L, Beipiz, wit, @&
T, BFJr At Ui e, HA4E971-), 55, B
VG2, Wid, BRI, W7 TE G, TR
(1993-), 9, M FmWil, fit, TRIW, $Feiim
HtTF .

IERR BN, 9P fh SR IS Fr . KT
SRR SZ BK FIRMT . e IR ECR,
IR AE R E, ARG, ARSI RE RS

http: // www.china-simulation.com

Published by Journal of System Simulation, 2019

* 2768 ¢



Journal of System Simulation, Vol. 31 [2019], Iss. 12, Art. 25

31 12

2019 4 12 H e

S¥.

A 1,

FEARIZEAE . Bk, MBS ZATFBL K
FRM TR BN BT ARG AEA
HEME L.

1 K TREBWRZRSBRE K
ey 1

K BUG AT H AR G B e ST R H FR ks
A [RLB AT o A% 258 () F A [l AR R G 377 VR A
T HbrR AR H bR s R AT DS H s R
75 T FRFAE , AR MERE A H B R R H FRy
Yo T B AR BRI B F T, E A S
Krichhoff L {ELEE T 17K T HARHIBR BT /34 7%,
REWE X 7K N B 2% H AR LA B i U B 304785 i il
o 7K BAR H AR 1B A Y m] DU R A sk o SRR
AT,

MM UG AT R R BRI i = 4 LAY,
i ANSY'S H8 H ARt 70 A A%, XA 5
P AR B ) 21X BT oI AL R SR AN 2 H
FREUH A7 R MEP . B 1 9 Benchmark Fr ik
T RER R AR R 3 = s T

.. giﬁ"""""';
il

K1 B oy e s i
Fig. 1 The model of division stock

21k0(x',,u',j+y'n v"/)

9 © (pnfl_pn)
2

= u'y'+pn—lv’1j)(u'ij+pnv’[j)

()

NP RS 22 1), Kirchhoff ML U732:, Filid
rR BRI AL, B H AR R TR N x M A
Wik, 4530 B AREUR A TR A
I=
N M
3 v, |
4 ;
X x',p, NRBE] YT G G, ) MR
RIS s V(0',) 5B (i, ) MR R &
T ST BB 0, A5 (i, ) MR REL A G
IS

o T 7K A B b 0 [0 3 ) R, AT DA AU T T
B x(t) ANSES, y() NEREEES

U

TR BRI RGBT Se B

Vol. 31 No. 12
Dec., 2019

h(t) NN R, X () AANSHE 5 HA0E,
Y(f) NIEREAS S RS, H O s 1. ok 4 .
WU A (138 m] AR S N :

y(0)=x()® h(r) ()
F AR ) (e 35 1 9 -
Y(f)=X(f)xH(f) 3)

XA, EE AL U] PR E RR A (]
ERANEIR G E PN i S S

NHHE Fx(0) T . BR # k(T
FFT
A i N R BCH(f)

NS 5 IS X(7)
ISP [E1

"l YYRXG) HY)
FET!
ﬁﬁﬁﬂ‘gﬁHﬁiﬁﬁ
(EREAL0)

K2 [ S R E

Fig. 2 Simulation flowchart of echo signal
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Fig. 3 Diagram of semi physical simulation system for underwater acoustic imaging
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