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Abstract: The information synchronization problem is one of the difficulties in the application of multi-base active sonar
systems. In existing research and application, it is usually assumed that the receiving station knows the pulse transmission time
of the transmitting station, the spatial location information of the sound source, and the transmission waveform parameters,
thus can calculate the echo sound path, locate the target, and obtain the time processing gain of the echo signal. However, these
conditions may not be met in practice. The obstacles and possible solutions for information synchronization in different
application scenarios were first discussed. A multi-base active location method based on cross-domain information
synchronization was then proposed for the situation where there is an external communication link between the receiving and
transmitting stations, but the link is unreliable, or the delay is uncertain. This method used the basic physical law that the direct
wave arrives at the receiving station before the target echo. The receiving station first obtained the position and waveform
parameter information of the transmitting station through the external link and then estimated the transmission time according
to the direct wave arrival time and the distance between stations. It had high engineering feasibility. Finally, the factors
affecting the accuracy of time and position synchronization and the target positioning error caused by the time and space
information error were discussed and simulated.
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Fig.1 Target location of bistatic active sonar

FIEEWHL R X B bR TR 2 S, REAL
L WIS I 2R R A LI 20 2 A, I RE
AR P B B AR g, HAR O E W 2R F
PL S FI R £ nd B SN S A I L A e e L
FHARWCHL R A B REAZIN 1], A H] 6 A T Al %) H
FRibAT AL NSRSl R AN B0 1m] 58 7, M5
B A 22 M RIS IR B A S5 IR [ A 52
SUSE A, R84 50 224> B4 8l 4 1] 75 0 s A
B IRTERRIC S 2 L) 2 SR RN 2R 5

ERERGE R, TR R R IR H ARt
A 0 B A, e WAl 5 RV T A S5 il B AR Ik e A
S R 220 A R s ] 57 A R 5[] I Sy 45 38 1m0
5N ) A BRI A5, B SO T AR AR R SHEE S
BRI Wt o 2S5 B A Sl 22 ) A 45 L TR 2

2 T2ERRP

R 5 S ki 2 A1 A R 5 ELSE Y 5
SN, W] A o 2 ) ve e fE BUR D, SEBl 2k
W SR ARTE 2 TR BN RERZ
J&TXFHIE, FEAFE AT 5.

1) [ R M R GE o F Mt 0 kA il 7 A R
0 A NS G A e 2 TN DR P U R S = 3
P ul i [F] — 52 R A O o T S AR T R AT AL B, LA
N [F0) 9 A2 55 il ok i 2 SS F 220 F FE 2 80T LA
SN b A T RO, S B R B R AT SE 9 1 B
D2

2) [P B ARG i, s my 5 i A
PR LB XU R G ST LT AIL R R i
PR AR 2 A 22 M R 8 A L% 2 Bl P R A A
BB PR R 2 R R G . I R
55 4 55 ol 22 18] RE A 18 4o - 15 180 4 18] A B 2 190 245 1k
Frid {5, SCBUmE RS ER L. 5 2R R, 1E
X ARG, Wit A A 5 i 1) 25 18] 5 E AT 2R ml
REAF TR IR 22, AR 1 JC 4 v JE R ] 1 i 2

sxwrxtxb.xml-journal.net


http://sxwrxtxb.xml-journal.net
http://sxwrxtxb.xml-journal.net
http://sxwrxtxb.xml-journal.net

2024 4 8 A

FokE, A5 TR B IR A 2 2 2 8 E (7 5

5 43

(RIS TEY
3 BHEERE

XEFRER S R0, LS R ALz
(] 4 368 15 TG V5 DR I S I P R AT 4, 0 355 7K T AR
EE 24 A AN ) PO E 7 ) 22 T 7 o O 7 -5 0 2
B ELTEHL M S I 2 ) 22 208 B BT HAIL
P Z 8] SRR THHIL R R - T E 3R BT AL
TEbR R Ge R OHLZ [, DA KoK T A A 75 il 5 A
PRI RR R G Z ] . iR, KA
AL s 22 )3 5 AT LAl o T £ i 4 K0l i B
fi o X IEHEREREWS AN HAC KT B 007 B 25 XIS
A8, HENARSL 1o SEmHE B R A Briseit i,
T S AR N S, L R A 6 R oA A
2 2 T SR, X LA FH RS e 1) () 250 kg,
PN JE TAL S R G AR IR T R G, 15 1R B M
2 vl R AL TR R 0T — 9, 5 R BE
ISP ZR GE 2 638 5 B LA T o IR GERS
BN 30 T T A R R R R G K, R
PR A 1 R REEW COF B AR Lk R 514
TR R 2 A B A A, S A R

BN B IS0 R, 7R ARl T 45 1 R
HR R A R Sl B o7 AN 2 R R TR e
Aok T TR D 8 3K o 2 S A Jk infr S I 22, A I Rl
b HERT FARE LR EE, AiAl 2 B

PTG 2 R B 52 B XS 305 1 £ i

{?ﬂr
SR

Ll e N WA
LAY
T o
RAFHL LIS R —"
e S ,
—— === iy i —— === 1
| bR L] e L R
L |,
Bl o
e T
L T 1
| AR | | ARG |
_____________ Y
" , s
BBt Pl

B2 BEEEETSLERE
Fig.2 Synchronization process of cross-domain informa-
tion
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Fig. 3 GDOP distribution curves of target position for three passive sonobuoys under different timing errors
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Fig. 4 GDOP distribution curves of target position for three passive sonobuoys under different position errors
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