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Design of a Fast Adaptive Shipborne Hydroacoustic Positining System

ZHU Kan
(No.710 R&D Institute, CSSC, Yichang 443003, China)

Abstract This paper presents a high-precision shipborne short-baseline (SBL) hydroacouostic positioning
system based on synchronization beacons that can be quickly deployed and automatically adapted to the acoustic
array. The positioning system adopts a flexible SBL fort-element array, which can be arranged on various types of
test ships or survey vessels. The echo array algorithm is used to calculate the coordinate position relationship of the 4
acoustic element placement points on the test ship. Combined with the high-precision positioning GPS and
orientation data from dual antenna satellites compass, the position of SBL array in the geodetic coordinate system can
be quickly generated. This article describes the system principle, composition and working process of the positioning
system, and completes a set of positioning system for the lake experimental field, the test results of which are
relatively matched.
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Table 1 Classification of hydroacoustic
positioning systems
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Fig. 1 Schematic diagram of short baseline underwater acoustic positioning system
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Fig. 2 Physical prototype of short baseline underwater acoustic positioning system

fifi B 75 ZEAE I H A 123 5 M AL B Er
HAERERR, RGE— s i e 4% 7 B on eI H
(55 AN 22, 1R8I o0 Binm ez, it
BARRNSHEe S HARBEEY, PR ) T 0 2 1
IEFERRE, R A L 6

1 555 1 i BE K 8 L R G AE A A B, 7
SR T FEIE AT IR 1, G0 SR R A A F Y
W rh RSk T, B AE , R
SZR T LR FH R R o AR SCTE R T —Fepes 3
SEINALOPRE VTR S5 G Pel V35 I R DN & ) e AL
TG, PSS R B E (RIS 2SR B
TR R 2 FORG HE I W] 25 75 A5 5 I A A ., e S B
i I B KR bR i A B K 2 AL BE

I H AARFEHAR I il i R g iz i g
SERL T A E AL R G R AR, DT R T e
IR, 500 m N E MRS BT 1 m, 2 km
WEIWNEMREELT 2m, LXMW KRG
TEA PR & L gE A7 R MR 0 Pk | 3 )
IE 78 RS FE KT B A A Dk

F 36 0 e AR 6 R 4 F K R E S b
ot R AT T, IR K e
B, R F AR DREPSEAN, Frf o
BIRHZEER G HCE RK T, HARESS T I 8A &
Yy, DMREIA B R e, RE TR A
3R,

P L TT A 35

8l
i
S

bl

T

i
&
=
=
f

PP AR R B ]

F

AEE bR

|

ARG A

4—[ 7 ]

g

FI bR el bR
ITE6K Fizs)

H

HHTTH AR
BB AR S

ARSI RO ST
AR DR f

iy R A b 2R

g

N HARLE

3 BESTENRZIERRE
Fig. 3 Working process of short baseline underwater
acoustic positioning system
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Fig. 4 Schematic diagram of acoustic element array
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Fig. 5 Pulse width 5 ms signal waveform and matched
filtering solution
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Fig. 6 Pulse width 1 ms signal waveform and matched
filtering solution
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Fig. 7 Pulse width 0.5 ms signal waveform and matched
filtering solution
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