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Numerical and experimental research on acoustic scattering
time-frequency characteristics of dock landing ship
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(1. School of Naval Architecture,Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Shanghai Marine Electronic Equipment Research Institute, Shanghai 201108, China)

Abstract: The image-source method based Planar Element Method (PEM) and the calculation methods of target
strength and its time domain echo are described. By establishing a 3D meshing model of dock landing ship and taking
surface reflection and the effect of stern partial flooding into consideration, the target strength of dock landing ship in the
horizontal direction, the variation of the echo strength of dock landing ship from far field to near field and the variation
of the echo strength of dock landing ship passing over a mine in the shallow water area are calculated and analyzed.
Through the acoustic scattering experiment of moving warship model on lake, the time domain echo characteristics of
the warship model are obtained and compared with the results of calculation. Research results show that the im-
age-source method based PEM can accurately predict the target strength, the echo strength and echo structure of the
dock landing ship, which could provide a reference for improving the stealth characteristics of dock landing ships and

avoiding the attack of underwater weapons such as torpedo and mine.
Key words: dock landing ship; target strength; echo strength; planar element method; time domain echo
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Fig.1 Geometric model of the underwater part
of dock landing ship
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Fig.2 Mesh model of the underwater part of dock landing ship
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Fig.3 Schematic diagram of the target echo paths taking
into account the sea surface
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Fig.4 Target strengths of the dock landing ship model
at different frequencies

FHE 4 nf AR a0 R 458

(1) *F 5 kHz F1 10 kHz PSS R8s kit
i 455 26 Il ALAE M 7 190 (0°) ) B AR BREE LY T~
15dB; fEIERE 747 (90°) i, H HArsRE 20
KAE, 214 32~37dB; Fiti 5 M B M 2 1E 4 i
(90°£5°), L H brom BERGE T s 7EAEAR G M BT
SPAE SRR S BT SO, L H bR R SRR
&, %14 12~15 dB;

(2) TEIEREBIMIR LI 4 /B2 (110°~170°) N,
HFRSREE A B 1R %, —BrE 150°F T
A, HoH bR R B 8 LL AR A 3 0F R 0 i #A B
(10°~80°y Ak FELYFZ . 4k, 10°~80°FaE A



150 =R

2019 4

H b5 B S AR LR

(3) RN R TIRIK, FH bR5REE KT £
FE BB REET Z AR, AAE 160°~180° (178
FEl, FYCE FTIX B(<1.5 dB), H B BEHEEAARAS,
X T D7 TR K (A A B A i Sk AT
SRAR/IN, 75— 5 T B T RRARAE 110°~170°7E Bl 4 A<
B H bRl LB, R, 32K UG M52 B AR
R JE PRI

2 000 40
1500 30
1000 20

500 10 %
X
£ 0 0 ?-E

- B
-500 10 5
-1 000 20
-1500 30

000 40

2000 -1 000 0 1000 2000
x/m
(a) /=5 kHz

2 000 40
1500 | 30
1000 20

500 10 %

E 0 } 0 E%(

- B
-500 10 5
-1 000 20
-1500 R 30

000 40
2000 -1 000 0 1000 2000
x/m
(b) 10 kHz

5 AR R Il RS TR AN [ A5 i B 725 AR Ak Y [ 75 SR
Fig.5 Variations of the echo strength of dock landing ship
model with distance at different frequencies
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Fig.6 Schematic diagram of the dock landing ship
passing over a mine
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Fig.7 The calculation result of echo strength of the dock
landing ship passing over the mine
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by simulation and experiment
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