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Tracking a Target Stealthily by Submarine Cooperated
with Unmanned Underwater Vehicles
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Abstract; A single submarine must maneuver at high speed to carry out bearing-only target tracking
passively. To solve the problem, a new method is proposed for a submarine to track a target stealthily by
cooperation with Unmanned Underwater Vehicle ( UUV). The UUVs are arranged at some distance away
from a submarine, which communicate with the submarine by optical fiber. The command and control system
of the submarine tracks the target by using observations of the submarine and UUVs, by which submarines
can track target stealthily without making high-speed maneuvering. Results of simulations prove that the
method has better tracking performance.
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Fig.1 The situation of typical submarine passive target tracking
Fe BbR e FORBARIOH Xy = (o 3y & 90)7,
RGMFITA w,, W B AR08 SRR S5 AT LR N
X, =f(X;,w,) o (1)
BARMRSICHN X, = (x5 & 7DK
S R BER SIS B AR RO T OLA, SRS v, DU
WA EH
zk=arctan(y;c_y:) +v, . (2)
TR BE BN H Fm B VR L AT LA g D el X (1)
(2) AR LR A TR

2 ETAKTMITHROBRENRRE

P SCHER[4 - 51 TT 50, 0 T 4L B bR B9 7T L300 4, 9%
FETEXT H AR T WS Al BB I , A S 0 A 1R T v
WL (ERVEAE B BEAL S I 2 KRR, R 5
WROT R Mo B I, S0V gt e S A (1 R i B e e — > R
FRARULAT AR, 41748 S — AP 3 /K F BiAT SR B T g
R A I BB 1k, LA R v U ) P BR Bt ) A
2.1 FTLAKTIITES

FAIK T AT (UUV) —Fh ook & Al B 3h i
KTFRAREG , b FHAREATRMAE, HRHR
R TEARE T AT AL, B BB AR
M B4, UUV A L) 5g A I 094555, B k7 R AR A
TE AR s )32 B R RT . BRT, 1R E 4R
B, UUV /T T BARpigE  h ekl s,

2.2 ETF UUV HyEAEHE REREE

BiE UUV BRBRWT LB, UUV T UEHT T

AR, i T HEA AN RAAR LS b g

PN R A BB G S ek T A H AR AT AR
SCHR[8 1B 5T R HH , 76 2 ¥ Dh IRl BRER A9 I UL F , B
FRE R L P LSO B R AL BN, B AN S AR At Ao
B sh BRER A AT P () 8, B B, W AR A UUV
Rl B A %ot B W AT B R B, A T AT 8 o B E
B Bl BRI A AN AT SO 4 ) R, S B AR X H b 9 R
Ko FF UUV (¥ AR IRl U R R B L BE 2N T o

KA EAFEYR VUV i BE BB — Y IER
TR, IRl A S TE G, VAR UUV [Al6t
Xt BARFEAT RSB, UUV $3R48 1Y 2l 7 {5 Bl i
JELF LT AR A TR IRIR I R S, BRI E R LA A
WA UUV A8 i 47 645 8% B AR 1T BREE .
FHMER UUV ZERF KA E, H UUV GE 5813t &F
SEEFHKE B S B B B AR R BAL % A AT
BERY, B, 2T UUV (78 R b 7 B A0 24 T
— AN 7 AS [ B 52 B =2 1) AT T AL B, AT 4
7585 FE Dok e 1 1 ot T LA R 0 0 P R PR AR AR BRI
T AR ER , DR H i ) 4k 2l R i v RB VT A4S SR K
IR

UUV [ S B i b [A] B AR B R 3] R R T,
BBHERRBICH X = (42 7 2 D))", UUV IR
BICHX, = (x) v 4 7)) M UUV 3 HEE
VSR AR 6 J7 B A , WIS 4 510K v! v,
WY AEF UUV B9800 5 7245 31

2 q
X, —-x

zZzarctan( f ’;)+vZ (3)
i
t u
X, —x

zz=arctan( . 1;)+v],: o (4)
Ye =Yk

I T UUV B 78 S i by 1) ) A BR i gt ) LA
WROATEASEI T AEAN UUV B WL 7 3 B4R B0 T % H AR
RZE X, BRI

RBLHEME B RAFET 21N 0,2,2n, -+, UUV BRH
BfZI8 1,320 + 1, T UUV A HEAE B A BR
ERIROLILIE 20 ERETS 42 RARB MM FFIA Z =
{20,27,25,25, | IR R G RAG I 7 5 ) , F A
R Tk B Efﬁfiﬂ”&ﬁ B AR Y Bl IR B L 4AET 2 B

B2 HETIOATK T UUAT AR i 98 M Bl 13 17 R
Fig.2 Target tracking by submarine cooperating with UUV
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Fig.3 The result of single target tracking
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Table1 Waterway parameters of the submarine
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Fig.4 The RMSE of target position estimating
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